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This calibraton certificate documents 1he traceability fo national standards, which realze the ghysca unds of measurements {SX).
The measurssments and the uncertainties with confidence probatiity are given on the following pages and are part of the certdcate.

A calibrations have been conducied i (he cosed laDOMony facity. sendranment Semparature (22 = 3)°C and hamidity < 70%

Calibration Equipment ysed (MATE crifical for catbenbion)

Standards ) Cat Date (Cartificam No ) Schoduled Caltxaton
Fower metor E44108 GB41263874 01-Ape-19 (Ko, 297-02128) Mar-18
Power sarsor E4412A MY4 1498087 01-Apr-19 (No. 217-02128) Mar-18
Raoter 3aB A SN: S5054 {3¢) O1-Ape-15 (No. 217-02129) Mas-18
Rub 20 40 As BN SS277 (20x) O1-Apr-18 [No. 217.02132) Mae-18
Rofer 30 dB An SN S5128 (30b) 01-Apr-15 (No. 217-02133) Mae-18
Roh Probe ESIOV2 SN 3013 30-Dec- 14 (No. ES3-3013 Dectid) Dec-15
DAE4 SN. 660 14.Jan-15 (No DAE4-600_Jen 15) Jon-18
Secondary Standards D Check Date (in house) Schutudes Chack
_RF genecator HP B6I80 US3642U01700 4-Aug-98 (in house check Apr-1) n house check: Apr- 18
Network Anatyzer HF 8753 USI7390585 18001 (in houss check Oct-14) In house check: Oct-15
Caliorated by:
Approved by
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCT CO,LTD
Calibration Laboratory of ‘&.\{Q_‘,“/"n,‘ s s Kadislordi
Schmid & Partner %j c Service sulsse &' étalonnagy
Engineering AG s 3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’-V@_,} 8 i Catiralion Serdos
Acoredited by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibeation certificates
Glossary:
TSL tissue simulating bquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y 2
pCcP diode compression point
CF crest factor (1iduty_cycle) of the RF signal
ABCD modulation dependent linsarization parameters
Polarization ¢ o rotation around probe axis
Polarization % 4 rotation around an axis that 1 in the plane normal 1o peobe axis (at measurement center),
.2, =0 s normal to probe axis
Connector Angle Information used in DASY system 1o align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) 1EC 622091, “Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 1o the ear (frequency range of 300 MMz 1o 3 GHz)", February 2005

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

d) KDB 865664, “SAR Measurement Requirements for 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 uncenainties of NORMx.y.z does not affect the E”field
unceriainty inside TSL (see below ConvF).

«  NORM(Nxy.z = NORMzx.y.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 i included
in the stated uncertainty of ComvF.

o 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 Paak to Average Ratio that is not calibrated but determined based on the signal
characteristics

e  Axy.z Bryz Cxyz Dxyz VRxyz A B, C. D are numerical linearization 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.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz. The same setups are used for assessment 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 1o the boundary. The sensitivity in TSL corresponds
to NORMzx,y,z * ConvF wheraby the uncertainty comesponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which aiows extending the validity from £ 50 MHz to £ 100
MHz.

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

« Sensor Offset The sensor offset corresponds to the offset of virtual measurament canter from the probe tp
(on probe axis). No tolerance required.

« Cormector Angle The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX30V4 - SN:3883 August 27. 2015

Probe EX3DV4

SN:3863

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

[ Sensor X , Sansor Y , SensorZ | Unc (k=2)
| Nom (uVI(VIm))™ 0.37 0.35 0.45 | =101 % |
[ DCP (mV)" 101.9 | 1039 [ ga g l
Modulation Calibration Parameters

uib Communication System Name A 8 c | o VR Une'

- _dB dg'\/,._vA i dB8 mV (k=2)
0 _cw X 0.0 0.0 10 | 000 1)1!_3 _1271
__l B Y | 00 0.0 10 | 1299 )

C 2! oo 00 10 | 126 4

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 uncentainties of Norm X.Y.Z do not affect the E™-finkl unconaety inde TSL (sen Pagen 5 and 6)
" Nunerical knearization parameter uncertainty not requined.

¥ Uncenuitity is detetmined using the max. d from lnoar appiying rectanguiar distnbason and m expressed for the square of tha
feid valus
Certificate No: EX3-3863_Aug15 Page d of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Canductivity Dopth® Unc

f(MH2)® | Permittivity” | (Sim)" ConvF X | 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 1031 0.17 130 | £133%
750 419 0.88 9.83 9.83 983 0.24 121 | £120%
835 415 0.80 946 9.46 9.46 0.21 130 | £120%
500 415 047 9.28 9.28 9.28 0.26 111 | £120%
1450 405 1.20 8.31 8.31 8.31 0.15 1.81 £12.0 %
1750 40.1 1.37 8.18 8.18 8.18 036 | 090 | 2120%
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 0.31 080 | £120%
2450 39.2 1.80 7.04 7.04 7.04 0.27 068 | £120%
2600 39.0 1.96 6.84 6.84 6.84 0.27 104 | £120%
3500 379 291 6.77 6.77 6.77 0.38 106 | £131%
5250 359 4.7 4.94 4.94 4.94 0.35 180 | £131%
5600 355 5.07 4.44 4.44 444 0.45 180 | £131%
5750 354 522 4.85 4.85 465 0.45 180 | £131%

muuyv-uayabon:ooumovxiooumomy-wmvum.l‘»vuammn-(mmez)eo-n-'manesowrm
uncaranty & e RSS of the ConvF uncenainty at cal and the y banl Frequency valaty
betow 300 Mz s £ 10, 25, wSOW?OMhICmemnmuw 54, 128 150w220wm Abavabcﬂthncy
Mwummm:nom

" At frequences below 3 GHZ, the vality of tissus parameters {c and o) can be relared (0 £ 0% I igua § i is appled o
measured SAR values. Al requencies abiove 3 GHz. unvﬂlalvdmpmm(um«;nmnux m-mumn"nﬂssa
mConvommhmmmmoclwm

“ Alpha/Dapth are determined dunng calibration. SPEAG warrants thot the remaning devieson due 10 1he boundary effect after compensation i
always 885 than + 1% lor frequences below 3 GHz and below ¢ 2% for frequencies between 3-6 GH2 o any datance (arger than hall the probe op
darneder kom the boundary
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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

1(MHz) | Permittivity" (8im)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 619 0.80 11.68 11.68 11.68 0.00 100 | £133%
450 56.7 0.94 10.67 10.67 10.67 0.10 120 | £133%
750 55.5 0.96 9.76 9.76 9.76 026 | 1.16 £120%
835 552 0.97 9.40 940 9.40 0.23 144 £12.0%
1750 53.4 1.49 7.73 7.73 7.73 0.24 1.01 t 120 %
1900 533 152 7.48 748 7.48 039 080 | £120%
2450 527 1.95 7.1 1 7.11 0.31 0.80 +12.0 %
2600 52.5 218 8.97 697 697 0.33 0.80 £12.0%
5250 489 536 444 4.44 4.44 0.40 1.90 £13.1%
5800 485 5.77 377 3.77 3.77 0.50 190 | £131%
5750 483 5.94 408 | 408 | 408 | os0 | 190 | +131%

~meyummwomenmoummy-msrwmsvvuwmmema -uumermmzsoum The
uncartainty is the RSS of the Comd® uncertainty st Y and the o y band. Frequency valdiy
balow 300 MMz is = 10, 25, 40, SOUMTOWVUComemnN 64,128, awwmww Abave 5 GHz frequency
vamhwbtﬂowtz

" Al iRquencies below 3 Gz, the vaidity of tissue parametem (¢ snd 1) can be tetaced 10 2 10% It iquid comp f )
mensures SAH values, Al froquoncies above 3 GHz, the validity of Sssue phrameters (v and o) i fesiricied 1o £ 5% nwmmyamﬁssd
n-wmmhmwnww--um

“ Alpha/Depih ane detwrmined during calltiraton. SPEAG warrants thal the remaning devielion due 1o e y etfect after comp
alwarys less than £ 1% for frequancies below 3 GH2 and below = zmawm-mue&-m,mugumwmmm
Glametar from the boundary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Centificate No: EX3-3863_Aug1s Page 7 of 11
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Augu )
Receiving Pattern (¢), 9 = 0°
=600 MHz. TEM f=1800 MHz,R22
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T wer =

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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Dynamic Range f(SAR}.q)

(TEM cell , foyu= 1900 MH2)
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Uncertainty of Linaarity Assessmant: £ 0.6% (k=2)
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Report No: HCT-A-1605-F007

EX30V4- SNI3EE3 August 27, 2015

Conversion Factor Assessment

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

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

-0 <08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

“Sensor Arrangement “Triangular |
| Connector Angle (*) | 1053 |
| Mechanical Surface Detection Mode | enabled |
| Optical Surface Detection Mode disabled |
| Probe Overall Length | 337 mm »
[ Probe Bady Diameter . ————— 10 mm |
[TipLength | a mm t
[ Tip Diameter . 25 mm |
[ Probe Tip 1o Sensor X Calibration Point o 1 mm E
| Probe Tip 1o Sensor Y Calibration Point 1 mm J’
‘ Probe Tip to Sensor Z Colbration Point 1 mm |
Recommended Measurement Distance from Surface 1.4 mm

Certficate No: EX3-3863_Aug1s Papge 110l 11

F-TP22-03 (Rev.00) 126 /221 HCT CO., LTD



HCTCO,LTD

FCC ID: ZNFK240H

Report No: HCT-A-1605-F007

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughousstrasse 43, 8004 Zurich, Switzerland

Accreditod try the Swiss Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration certificates

Catlration procedure(s)

Cotrmton Sate

Al calitrutions have been conductad In the dosed

Thia calitration centificate documents tha raceabiiity 1o national standards, whic realize the iy
The messursmens and the uncertantes with confidance probatidty ame given on the following pages and are part of the cerdcate

wnis of

Calbration Equipmant used (METE cracal for catyation)

54

y tacity 0 (22 £ 3)°C and henidity < T0%

Primnary Standards L) Cat Date {Contifcate No.) Scheduled Caibration
Powar meler E44166 0841293874 01-Apr-16 (No. 217-021281) Mar-16
Powar sensor E4412A MY41498087 0V Apr-18 (No 217-02128) Mar-16
Relerence 3 08 Allenuator BN. 55054 {3c) 01 Ape-16 (No. 217-02129} Mar-16
Fleronca 20 9B Amancarnor BN S6277 (20w) 01 Ape15 (No. 217-02132) Mur-16
Reference 30 ¢B Atwnuetor | SN S8129 {30b) 01-Ape-15 (No. 217-02133) Mue-16
Rafwenon Probe ES30VE BN X113 31-0ec-1% (No. ES3.3013_Dec!5) Dec- 16
DAEA SN 000 23.06c-15 (No. DAEA.GB0_Dec15) Deac-16
Secondary Standards ) Check Date {in house) Scheduied Chwck
| TP genutuice HP BE$8C USIBAU0T00 &-Aug-%il (n houss check Ape-11) In house chack: Apr-18
Network Analyzec HP 8753E US3ITI00588 18-Cet01 (in house chack Oct-15) In house chack: Oct-10
Naens Funchion
Apgwoved by
This calibration certificat shak not be reproduced wecapt i full without weitien appeoval of the abotaory

Cartificate No: ET3-1609_Mar18
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007

HCTCO,LLTD

Calibration Laboratory of

§  Schwalzerischor Kalibrierdienst
Schmid & Partner C  Service suisse d'otalannage
Engineering AG g Servisio svizzero o tarstura
Zeughousstrasse 43, 8004 Zurich, Switzecland Swiss Calibration Service
Accrediled by 18 Swiss Acoraditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service |s one of the signatories 10 the EA
Multilateral Agr for tha recognition of contificates
Glossary:
TSL tissue simulating liquid
NORMx.y.z sansitivity in free space
ConvF sensitivity in TSL / NORMx.y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B CD modutation dependent linearization parametors
Polarization o ip rotation around probe axis
Polarization 5 # rotation around an axts that is in the plane normal 1o probe axis {8l measurement center),
\e., & =0is normal to probe axis
Connecior Angie information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62202-1, "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 GHzj", February 2005

o) |EC 62208-2, "Procedure to determine the Specific Absarption Rate (SAR) for wireless communicabion devices
used In close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz 1o 6 GH2"

Methods Applied and Interpretation of Parameters:

NORMy.y.z: Assessed for E-fleld polarization 8 = O (f < 900 MHz in TEM-pell; f > 1800 MHz: R22 waveguide),
NORMx,y.z are only intermediats values, |.e., the uncertainties of NORMx.y,z does not affect the E*-field
uncentainty inside TSL (sea below ConvF).

o NORM(Nx.y.z = NORMx.y,z * frequency_rasponse (see Frequency Response Chart), This linearization Is
implemented in DASY4 software versions tater than 4. 2. The uncertainty of the frequency response is included
In the stated uncartainty of CanvF.

« DCPxy.z: DCP are numerical linearization parameters assassad 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 s not calibrated but determined based on the signal
characteristics

o Axyz Bryz Cxy.z Dxy.z 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 not depend on frequency nor
media. VR is the maximum calibration ranga expressed in RMS volfage across the diode

« ConvF and Boundary Effect Parameters: Assessad In flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
maasurements 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 10 improve probe accuracy close 10 (he boundary. The seasitivity in TSL corresponds
to NORMx.y,z * CanvF whereby the uncertainty corresponds 1o that given for ConvF. A frequency dependent
ConvF is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

o Spherical isatropy (3D deviation from isotropy): In a field of low gradients realized using a flat phantom
axposed by & patch antenna.

* Sensor Offset The sensor offset carresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No talerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)

Cartficate No: ET3-1800_Mar16 Page 2 of 11
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ETIDVE - SN 1809 March 18, 2016

Probe ET3DV6

SN:1609

Manufactured:  July 27, 2001
Calibrated: March 18, 2016

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systam!)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Basic Calibration Parameters

[ Sensor X | Sensor Y ; Sensor Z Unc (k=2)
Norm (uV/A(V/m))" 2.00 ' 1.81 1.82 £101%
| DCP (mV)" 102.0 100.5 ‘ 101.5 |
Modulation Calibration Parameters
uiD Communication System Name A 8 c ) VR unc'
a8 dBVuV dB mV (x=2)
0 oW [ x| 00 oo | vo | 000 |2660 | 53K
% 00 0.0 10 | 2669
2 0.0 0.0 10 | 2592

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

* The urncaramtios of Nom X Y. 2 do nut affect the E™-feid gncertainty inside TSL {see Pages § and §)
¥ Numencad ineanzaticn parameter uncertanty not reguired

" Uncertarty is dotermined using s max. o from dnear reap ;pphying it dairibution and 15 expressad Ky e sousre of the
fiedd vatue
Caificate No: ET3-1809_Mar16 Page 4 of 11
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ETIDVS- SN:1609 March 18, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth” Une

1(MH2)® | Permittivity’ (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
750 41.9 0.89 6.81 6.81 6.81 042 | 232 | £120%
835 415 0.90 6.48 648 | 648 045 | 222 | +120%
900 415 087 | 633 6.33 5.33 0.34 261 120 %
1450 405 120 | 58t 561 | 561 053 | 234 | +120%
1750 40.1 1.37 5.40 5.40 ‘ 5.40 068 | 225 | $120%
1500 40.0 140 | 520 5.20 5.20 079 | 205 | 3120%
1950 40.0 1.40 5.04 5.04 5.04 080 | 216 | $120% |
2300 395 1.67 4.88 4.88 4.88 080 | 194 | +120% |

“ Freguency valiaty stove 300 MHZ of £ 100 MHz ondy apphes for DASY vé 4 and tigher (ses Page 2), sise ¢ is rustricted 10 4 50 M2 The
uncerinty & the RSS of the Com uncentainty a2 casbration frequency and thie uncertamty for the ndicated frequency band. Frequency validity
delow 300 MHz is + 10, 25, 40. 50 and 70 MHz for ConvF assessments at 30, 64 128, 150 and 220 MHz respectively, Above § GHz frequency
vakdity can beo axtondod o & 110 MHz

" Al equercies balow 3 GHz. tha vaddily of tsoe paramulens (x and o) can be relgsed 1o & 0% if liquid compersation formuia @ appied fo
measured SAR values At frequencios above 3 GHz, the validity of issue parameders (¢ and o @ rosincted 10 £ 5% The uncatanty & the RSS of
the ConvF uncenainty for mdicated target bssue parameiers.

“ Alpha/Depth are deterrmined duning calrstion. SPEAG warants ful the remaing deviation dus 1o the boundary effect after compersatan s
atwarys Sess than ¢ 1% for requencies below 3 GHz and bolow = 2% for reguancios between 3.8 GHz at any cistarce largaer than half the probe tip
diamater fram the boundary.
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dopth * Unc
1(MHz)® | Permittivity” (8m)" ConvF X | ConvFY | ConvFZ | Alpha 1 (mm) (k=2)
750 855 ‘ 0.96 6.25 6.25 6.25 0.31 2.75 £12.0%
835 55.2 | 087 6.16 6.16 6.16 032 | 213 £12.0% |
1750 534 | 149 4,86 | 4.86 4.86 080 | 245 $120%
1900 | 533 l 1.52 468 1 468 | 458 080 | 231 £12.0%

“ Froguency validity above 300 Mz of 1 100 MMz anly apphes far DASY w2 and higher (see Page 2). clse | is restricted to ¢ 50 MHz The
uncenanty s the RSS of the CanviF uncentainty ot calibralicn frequency and the uncensinty for the ndicated freguency band. Freguency validiy
Dedow 300 MMz 18 = 10, 25, 40, 50 and TD MH2 for ConvF asaedaments of 30, 64, 128, 150 and 220 MHZ respectively. Above 5 GHz frequency
vakdiy can be extended 10 £ 110 MHz

' AL frequencies below ) GHz, the valaity of issue pararnetars (c and o) can be retaxed 16 2 10% If oults compensation fomuly is sppled 1o
measured SAR values. Al froquencies above 3 Giz. the validity of tssue parameters (x and o) is restnicied 10 ¢ 5% The uncertainty is the RSS of
the ConvF uncestanty for indicaled target insue parameters

" AlphaDispth ate determined duting calibradion. SPEAG wartunts that the remaning deviason due 10 the boundary effect afler compensation is
nways less than ¢ 1% for lrequences below 3 GiHz and below 1 2% for frequercies batwaen 3-8 GHz st any delance targer han had the probe bp
Gametar from the bountary
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

y response (normakzed

Frequent

0 500 1000 1500 2000 2500 3000
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 =0°

=600 MHz, TEM

=1800 MHz R22
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u
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%o

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

Corlificate No: ET3-1600 Marig FPagaBol 1N

F-TP22-03 (Rev.00) 134 /221 HCT CO., LTD



-~
‘—'C'- FCC ID: ZNFK240H Report No: HCT-A-1605-F007

HCTCOLLTD
ETIDV 809 March 18, 2016
Dynamic Range f(SAR}ead)
(TEM cell , foa= 1900 MH2z)
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o
o .
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2 o]
not compensated compensated
1
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10 100 1o 0* 109
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e | o
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

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

e

1 -
g g=
4 2 b
i ; "

"

w!
oo . . ‘ ’ ohs
"] ' Yy . x = x » “w [ ! © . LY = » w
ol #inenl
. 2 X 2
ERReY A . .

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

10 08 08 04 02 00 D2 04 08 08 10
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters

‘ “Sensor A}rir;qémm Triangular

: Connector Angle (*) - 774 |

" Mechanical Surface Detection Mode enabled

| Optical Surface Detection Mode disabled |

| Probe Overall Length - | 337mm |
Probe Body Diameter | 10mm |

| Tip Length 10mm |

| Tip Diameter 6.8 mm |

| Probe Tip to Sensor X Calibration Point 27 mm |

?’F"rbbfe»‘l‘lﬁ 10 Sensor Y Calibration Point 2.7 mm |

‘Probe Tip to Sensor Z Calibration Point 27 mm

[ Recommaendod Measurement Distance from Surface | 4 mm
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007

HCT CO,LTD

Calibration Laboratory of P S Schweaerischer Kailbrardienst

Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG T s Servizio svizzero di taraturn

Zeughausstrasse 43, 8004 Zurich, Switzerland N Swiss Calitration Service

ht e

Accredited by ihe Swisa Accreditalion Servics |SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

cient  HCT (Dymstac)

Accreditation No.: SCS 0108

Cortificate No: EX3-3903_Sep15

CALIBRATION CERTIFICATE
cerect EX3DV4 - SN:3903
Castration procesureis) QA CAL-01.v8, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calbration date:

September 28, 2015

This calitration cortificate docurments e rnceatity o nations! g3, which roaize the plysical urits of measurements (1)
The messurmments and the wconantion with confidenca peobabiity are grven on the Salowing pages and are part of the conficate

Al c s hove been

n e closed laboratory faciity: envionment lempecuturs (22 = 31°C and humidry < 7U%

Catbeution Equpment used (MBTE cribical for calibration)

Primary St 1D Cal Do {Canfcase No. ) Schedued Calbvaton

Power matw E44168 GB41292874 0L AD-15 (Na. 237-02128) Mar-18

Power sensor E4412A MY4 1498087 | 01-Ape-15 (No. 217-02128) Mar- 16

_Refatence 3 ¢8 Afieruator SN 55054 (3c) 01-Ape-15 {No. 217-02129) Mar-16

Referance 20 9 Allenuator SN: §8277 £20%) 01-Ape-15 (No_ 217-02132) Mar-16

R 30 gf SN: 55120 (300) 01-Age-18 (Na. 21702133 Mar-16

Raterance Probe E530V2 SN. 313 30-Dec14 (No. ES3-1013_Decid) Dac-15

DAE4 SN 860 14-Jan- 18 (No. DAE4-660_Jant5) Jarv-10

Secondary Stardards 0 Check Date (in house) Scowduled Chock

RF generaior HP 6280 USIBEIUNT700 £ Aug-99 (m house check Apr-13} In house check: Apr-16
{ Anatyzor HFF BT53E US3I7 00585 18-Oc8-01 (i howse chock Oct-14) | W houss check: Oct-15

Name Function Sgnature
Cantratnd by inewe Elnoous Lasorstory Technician oz . éw
Approved by Katys Pokonc

r——_ 285

Issued September 30, 2015

Théa cafibration cortificate shall not be repeotucelt sxcopt in iUl without written aopravil of Ihe laborasory
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCT COLLTD
Calibration Laboratory of AT Schwaizerischer Kalibrierdienst
Schmid & Partner 3 \QJ_// % : Service sulsse Cetalonnage
Engineering AG 7 S g Servisio svizero ol taraturs
Zeughausstrasso 43, 8004 Zurich, Switzerland & ,ﬁ\ & Swiss Calibration Service
Accrodited by the Swas Accredilation Servicd [SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

NORMx,y,2 sensitivity in free space

ConvF sensitivity in TSL / NORMx.y .z

DcP diode compression point

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

ABCD modulation dependent finearzalion parametars

Polarization ¢ 1 rotation around probe axis

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

b)
c)

d)

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

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 1o the ear (frequency range of 300 MHz to 3 GHz)", February 20056

IEC 82208-2, "Procedure 10 delermine the Specific Absorption Rate (SAR) for wireless communicaton devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 865664, "SAR Measuroment Requiraments for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx,y,7: Assessed for E-field polarization 8 = 0 ({ < 800 MHz in TEM-cell. f > 1800 MHz: R22 waveguide).
NORM.y,z are only intermediate values, i.0.. the uncerainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

NORM(fIx.y,z = NORMx,y.z * fraquency_response (see Fraquency 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

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

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

Ax,y.z: Bxy,z: Cxy.z: Dxyz: VRx,y.z 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.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz2) and Inside waveguide using analytical field distributions based on pawer
measuramants for f > BOO MHz. The same setups are used for assessment of the parameters apphed for
boundary compensation (alpha. depth) of which typical uncertainly values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMx.y.z * ConvF whereby the unceriainty corresponds 10 that given for ConvF. A frequency depandant
ConvF 5 used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHZ

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

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

Connector Angle: The angle Is assessad using the information gained by determining the NORMx (no
uncertainty required).
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Probe EX3DV4

SN:3903

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Report No: HCT-A-1605-F007

EX3DVA4- SN:3003

Saptember 28, 2015

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

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Une (k=2)
“Noem (uViVim)y" | 0.41 0.36 0.56 £ 101 %
"DCP (mV) | 1037 108.6 994
Modulation Calibration Parameters )
[UiD [ Communication System Name [ A & c ’ ) VR Unc-
a8 dB vV d8 mV (k=2)
0 oW Tx| oo 00 | 10 | 000 | 1452 | £27% |
| Y[ oo | oo | 10 | 1344 ||
| zZ| 00 0.0 10| 14386 |

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 affect 1he £ feld ancentainty inside TSL (see Pages 5 and 8)

" Numexical Inearization pansmese: unceriainty not regured
' Uncertninty s desormined using the max, deviason from near response spphying recanguiar asioution and i expressed for the squore of the

flold virlue
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCTCO,LTD

EX30V4- SN 3903 September 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © P-m,p' Cot(tds'u;;i;vlty ' ConvF X | ConvF Y | ConvFZ | Alpha® mﬂ ql:-"gp
835 415 0.90 9.84 984 9.84 0.20 1.58 £120%
900 415 0.97 9.68 2.88 9.68 022 1.40 $12.0%
1450 40.5 1.20 8.25 8.25 8.25 0.17 1.55 +12.0%
1750 40.1 1.37 8.29 8.29 8.29 0.37 0.80 £120%
1900 40.0 1.40 8.03 8.03 8.03 0.37 080 | £120%
1850 40.0 1.40 7.84 7.84 7.84 0.33 088 | 2120%
2300 395 1.67 7.69 7.60 7.69 0.35 083 | 2120%
2450 382 1,80 7.35 7.35 7.35 042 080 | £120%
2600 39,0 196 | 708 7.09 7.09 0.26 113 | £120%
5200 6.0 466 | 528 5.28 5.28 0.40 1.80 £13.1%
5300 359 4.78 | 508 5.08 5,08 0.40 180 | £131%
5500 35.6 496 490 491 4.9 0.40 1.80 $131%
5600 355 5.07 4.70 4.70 4.70 0.45 180 | 2131%
5800 353 527 4.60 4.60 460 0.45 180 | $131%

"ancyvd‘d‘ynbon!!wm‘lzolxtm“modymhmsvﬂlmmlml’m?).dnnnwﬂlmwwzwuﬂz The
uncedarty i the RSS of the ConvF unconainty it caitiraton frecuency and the uncertainty for the indcated freguuncy band Frequency vahidity
betcow 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 MHE

* Al frequenties betow 3 GHz, i virliday of busue parametnrs {0 and ) can bo relaxed to = 10% il kquxd waton formula is appled o
measured SAR valuos. Al froquencas sbove 3 GHz, the valdity of tissus pasamutees (v and o) & restncted to & 5% The uncentanty & the RSS of
the Convf uncedanty for indicatod target tissue parmmaters.

% e Gatermined duning calbration. SPEAG wanenty that the remaimng doviation due %0 Ihe boundary effuct afior compensation i
Mymutm:mwwmammmrNlummmumuwomummwmm-p
chiamenar froen the boundary
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EXIDV4A- SN:390) Septamber 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © PoRn:“nxvv;y' cozg::;"“ ConvF X | ConvF Y ' ConvFZ | Alpha® | mﬂ (E-n;) '
835 55.2 097 10.05 10.05 . 10.05 023 1.29 £120%
1750 534 1.49 7.94 7.94 7.94 038 0.85 £120%
1900 53.3 152 7.72 7.72 7.72 0.34 0.87 2120%
2300 529 1.81 7.57 7 57 757 042 080 | +120%
2450 527 195 | 738 738 | 738 0.31 095 | £120%
2600 525 2.16 7.22 7.22 7.22 0.22 095 | £120%
5200 49.0 5.30 457 4.57 457 | 050 1.90 +13.1 %
5300 489 §42 4.42 4.42 4.42 0.50 190 | £131%
5500 488 565 388 | 388 3.88 060 | 190 | £131% |
5600 485 5.77 3.74 3.74 374 0.60 1.50 £13.1%
5800 482 6.00 405 4.05 4.05 0.60 1.90 £13.1%

“rmqumv—or,mmaoomo:dzmounzmywmtumsvvuammm«mpapz..euuamww'wm Tha
w:cencimylonuRSSdm-Comfmnmmmmmvhhmwmmybmdfwvvnmw
below 300 MHz &5 4 10. 25, 40 50 and 70 MMz for ConvF sssessments at 30, 64, 128, 150 and 220 MHZ respectively. Above 5 GHz frequsncy
vty can be oxtended to ¢ 110 MHz

" At rpquencies balow 3 GMz. the vaidity of tissow parameters (c and i) can be 1elaund 10 4 10% If iquid comp thon fommuls m sgpled 1o
measured SAR yaluss, At heguuncies above 3 GHz, the valkity of Sssue paramesers (¢ and o) Ik resaicted ko = 5% The uncertainty in the RSS of
the ConvF uncestainty for ndicated target tesue porametens.

“ AlphaDepin are detormined dunng calfyraton SPEAD wenrants that the remaining devistion due (o the boundary éffect after compensatioo &
mmmz1%brmumcesmwwSGHzandmkmza&mmwmn}cmmwdmmmwmmmmmup
dameter from the bouncary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz R22
L . ’ K e
] Tod »
8
E) 3 g ::!‘::':r;'.r!-"”'2'5'~’5—.'.4,
&
: T LCE S 8
Rot [
L o T o
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARead)
(TEM cell , fouu= 1900 MH2z)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

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

z -3 2
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el Sy
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

10 -08 08 04 02 00 02 04 085 D08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

[Sensor Arrangement S Triangular
[ Connector Angie (7) I | 332
| Mechanical Surface Detection Mode T enatied
| Optical Surface Detection Mode - | disabled |
[Probe Overall Length — 337mm |
[ Probe Body Diameter — — 10 mm
uo_Lengﬁ'{ o o o — 9mm
Tip Daameter 25mm |
Probe Tip to Sensar X Calibration Point - 1 T tmm |
mio Sensor Y Calibration Point Tmm |
Probe Tip 1o Sensor Z Calibration Poinl o i Tmm |
"Recommended Measurement Distance from Surface amm |
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FCC ID: ZNFK240H

Report No: HCT-A-1605-F007

HCT CO,LTD

Calibration Laboratory of S Schwaizerischar Kahitrierdienst

Schmid & Partner ¢ Service suisse d'btalonnage
Engineering AG Sorvizio svizzero di taratura

Zeughausstrasse 43, 8304 Zurich, Switzerland S suiss Cotbration Service

Accredaed by the Swiss Accredtation Sarvice (SAS)

Accreditation No.; SCS 0108

The Swiss Accreditation Service Is one of the signatores 1o the EA
Multilataral Agroament for the recognition of calibeation cectificates

Caaraton oine

The meas and the

This calltration cenificale documants the traceabiity 10 nationa standerds, which realize the phywi

Catibration Equipmant used (MATE oritical for caltrasion)

AS culibrations have been canducted In the closed labormiory laciity: emironment lumperaiure (22 = 3)°C anl! humidity < TO%

ol units of Sty
with confidence prodability are Given on hw following pages sed ure part of the cantificate.

This calbraton cert shadl not be rop

Primary Standards [} Cal Date (Certificate Mo | Schedulet Cafration
Power meter E44168 GB41283074 O1-Apr-15 (No. 217.02128) Mas-18
Power sansor E4412A MY4 1498087 01-Agr-18 (No 21702128} Mar- 10
el 3 4B Anenuatoc SN: $5064 (%) 01:Aar-15 {No. 217-02129) Mar-18
Red 20 68 Attenwalor | SN 88277 (20x) O1-Apr-15 (No 217-02132) Mar-10
e 30 08 Atterwatoe | SN S5129 1308) 01-Apr-15 (No. 217-02133) Mar- 40
Rederance Probe ES3OVZ SN 3013 30-Dec-14 {Na. ES3-3013_Dects) Oec-18
DAE4 SN 810 14.Jan-15 (No. DAES-800_San15) Jan 18
Secondary Standords 0 Check Date (i housa) Scheduied Chack
| RF genecator HP BHABC USI42001700 £-Aug-99 {in house check Aar-13] in house check: Ar-18
Network Analyzer HP 8753E | US37350885 1800101 (in house check Oct-14) In house chack: Oc-15
Function
Calibeated by sboratory
Approved by:

excent 0 A without witien approvisl of e laboratory
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCT COLLTD
Calibration Laboratory of S Sab o=
Schmid & Partner % D St Eoakomion
Engineering AG T 3 Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand ‘i{lf_\\y»‘ S gwies Calibration Service
Accredilad by the Swiss Accraditation Servios [SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

pce diode point

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

ABCD modutation 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 canser),
Le., 8 =0 normat to probe axis

Connector Angle Information used in DASY system to align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

n) [EEE Sty 1528-2013, "IEEE Recommended Practice for Determining the Paak Spatal-Averaged Specific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devices, Measuremant
Techniques®, June 2013

b) IEC 622091, "Procedure to measurs the Spedific Absorption Rate (SAR) for hand-hedd devices used in close
proximity to the sar (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 to 6 GHz"

Methods Applied and Interpretation of Parameters:

o  NORMx,y z Assessed for E-field polarization 4 = 0 (f < 900 MHz in TEM-cell, > 1800 MHz: R22 waveguide)
NORMx,y,z are only Intermediate values, |e., the uncertainties of NORMx.y.z does not affect the E-field
uncertainty inside TSL (see below ConvF).

«  NORM(f)x,y.z = NORMx,y.z * frequency_response (see Fraquency Response Chart). This linesarization s
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 lineanzation 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 s not callbrated but determined based on the signal
characteristics

o  Axyz Bryz Cxy.z Dxy.z 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 powser
measuramants 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 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 (30 deviation from isotropy): in a feld of low gradients realized using a fiat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offsat corresponds 1o the offset of virtual measureament center from the probe tip
(on probe axis). No tolerance required.

o Connector Angie: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required)
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EX3DV4- SN.TIT0

Septomber 1, 2015

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

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Unc (k=2)
Noem (uWVIVimy ) 0.47 | 051 043 +10.1 %
DCP (mv)" 90,0 1053 998 1
Modulation Calibration Parameters N

uip Communication System Name A B c | o VR Unc
: a8 |dovyv | | 98 | mv | (%=2) |
L 00 00 10 [ 000 | 1623 | +33% |

0.0 0.0 10 | 1648

0.0 0.0 10 | 167.7 |

probability of approximately 95%.

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

* The uncestaintees of Norm XY 2 4o nat afect the E"finid uncertainty inside TSL (see Pages 8§ and )

* Numarcal linearization parametat: uncedainty not regured

. Uncecdarty & determined uaing the max. deviatian from linesr response apphying rectangular datribution and @ expressed far the square of the

fiald valot
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EX3DV4- SN.7370 September 1, 2015

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

Calibration Parameter Determined In Head Tissue Simulating Media

Rolative Conductivity Depth® Une

f(MHz) | Permittivity" {Sm)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) {k=2)
450 435 0.87 10.67 10.67 1067 | 016 170 | £133%
750 419 0.89 9.81 9.81 9.81 0.26 124 | £#120%
835 415 0.90 9.57 9.57 957 027 117 | +120%
900 415 0.97 9.29 9.29 9.29 029 112 | £120%
1450 405 1.20 8.08 8.08 8.08 026 106 | £120%
1750 40.1 137 8.05 8,05 8,05 034 080 | +120%
1900 400 1.40 7.80 7.80 7.80 0.34 080 | £120%
1950 40.0 1.40 757 7.57 7.57 040 | 080 | £120%
2300 305 1.67 743 743 7.43 033 | 083 | £120%
2450 392 1.80 6.94 6.94 6.94 0.32 092 | +120%
2600 30.0 1.96 8.81 6.81 6.81 043 080 | £120%
3500 379 29 6.92 6.92 6.92 0.29 139 | +131%
5200 36.0 4.68 5.13 5.13 513 0.35 180 | £131%
5300 359 4.76 485 495 4,95 0.35 180 | £131%
5500 156 4.96 453 453 453 0.40 1.80 | +£131%
5800 355 5,07 435 4,35 4,35 0.40 180 | £134%
5800 353 527 453 453 4,53 0.40 180 | £131%

 Frequency valdity sbove 300 Mz of & 100 Mz oriy applies for DASY wd 4 and higher (see Page 2), olulnrmod!o:@lﬂ: e
uncertainty is the RSS of the Conv uncartanty al calibration feg y aexd the ung y for the y band. Frequency valdity
below 300 Mitz s £ 10, 25 40, wm?ouvtquvanm 04 128 |50m¢220mumpocinly Above 5 Gz frequency
validity can be exsanded 1o £ 110 MHz,

" A frequancies beiow 3 GHE. the validity of basus paramatuns (= and o) can be retased o ¢ 10% i g fa s apphed o
measured SAR values. At frequencies above 3 Gz, the valaty of lissue paeameters (v and o) 8 resincied 1o = 5% mmww-unssa
MWWWMMWIMM

aco deleeminegd dusing calitration. SPEAG that tha deviaton due 10 the boundary effect afler compensation »
adwoys ess than ¢ Nfamn-msmwmgnwm-mso&ummmwmmmmw
dinmesst hom e Soundaty.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ” Unc

f(MHz)® | Permittivity (Sim)" ConvEFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2)
450 56.7 094 11.08 11.08 11.08 011 | 160 | £133%
750 §5.5 096 982 9.82 9.82 0.24 127 | £120%
835 56.2 0.97 9.66 866 9.66 0.29 125 | £120%
1750 534 1409 | 778 7.76 7.76 047 0.81 £12.0%
1900 53.3 1.52 I 7.49 7.49 7.49 0.41 080 | +£120%
2450 52.7 1.95 7.16 7.16 7.16 0.35 080 | £120%
2600 525 2,16 7.07 7.07 7.07 0.29 080 | £120%
5200 49.0 5.30 4.64 4,64 4.64 0.45 190 | 2131 %
5300 489 542 | 448 446 | 448 | 045 190 | £131%
5500 486 5.65 4.03 4.03 4.03 0.50 180 | £131%
5600 485 577 3.85 3.85 385 0.50 190 | =2131%
5800 482 6.00 403 4.03 403 0.50 1980 | +131%

“ Froquoncy velidity above 300 MHz of 2 100 MMz anly appies for DASY w4 and highw (56 Page 2). oise It is restricied ta « 50 MMz The
uncartwety s the RSS of the ConvF uncertainty ot calbrnston frogusncy ond the uncertainty for the indicated frequency band. Frequency valldity
bedow 300 MHZ is £ 10, 25, 40, 50 and 70 MMz ko CoonF assesamaents at 30, 64, 124, 150 and 220 Mz respectively. Above 5 GHz frequency
validity can be exdended 1o = 110 MH2

" A frequencies below 3 GHz, the validty of tssus parametars (e and n) can be rekaed 1o ¢ 10% It hgud compansation fonmuls i appled o
measured SAR voluos, A froquonces above 3 GMz_ the validdy of fzsue paramessns (1 and o) is restncted 10 £ 5%, The uncertminty is the RSS of
the Comvl® uncetanty for indicated target 18300 paramaters.

% piphaiDapth are delemined durng caiibestion. SPEAG warranss that the ramaining deviabon tus 10 fhe y offect afier comp s
aiways less than & 1% for fraquencios Delow 3 GHx and bolow £ 2% for equencies batween 3-8 G o any datance larger than half the probe S
dhameter from the bouncary
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Frequency Response of E-Field
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Uncertainty of Froquency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Error [dB]

Rot [
o) 2] ol
L M

. e

Uncertainty of Axial Isotropy Assessmant: £ 0.5% (k=2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= 835 MHz WGLS RS (H_convF) = 1900 MMz WGLS RZ22 (H_convF)

2 =
£ !
i 3

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

Deviation
oo

;bbbgov‘

coeo*

10 -D8 06 04 02 00 02 04 085 OB 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Centificate No: EX3-T370_Sep15 Pape 10 of 11

F-TP22-03 (Rev.00) 158 /221 HCT Co., LTD



aCT

HCTCOLLTD

FCC ID: ZNFK240H

Report No: HCT-A-1605-F007
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Seplotnber 1, 2015

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

Other Probe Parameters

Sensor Arangement Triangular |
| Connector Angle (") 4.7 |
| Mechanical Surface Datection Mode enabled §

Optical Surface Detection Mode disabled \
[ Probe Overall Length | 337 mm ’;

Probe Body Diameter 10 mm j
' Tip Length | 9 mm E

Tip Diameter I 2.5mm ‘

Probe Tip to Sensor X Calibration Point | 1 mm 1[
[ Probe Tip to Sensor Y Calibration Point 1 mm ';

Probe Tip to Sensor Z Calibration Pont 1mm |

14 mm |

’ Recommended Measurement Distance from Surface

Centificate No: EX3.7370_Sepis
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Report No: HCT-A-1605-F007

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurich, Switzeriand

Accredénd by the Swiss Accredtation Service (SAS)
The Swiss Accreditation Sacvice ks one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Catibration date:

The and the

= <y
= M(+)

o

All by have been

with confid

Cattration Equement used (MSTE ortical 4or catbration)

protabidty are given on the followng pages arxd are part of the certificate.

¢ i e closad baratory taclity. emwnnment temaaraturs (27 = 3)°C and humidity < 70%

Service suisse d'etalonnage
Servizio svizzaro @ taratura
Swiss Calibeation Service

Prenary Standurds 0 Cai Dute [Certificate No ) Scnecufed Calbeuton
Power meter E44198 GB41293874 D1-Ape-13 (No. 217-02128) Mar-16
Power sensor E44124 MY4 3498087 01-Apr-15 (No. 217-02128) Mar-16
Ralergnce 3 dB Aflennator SN: 55054 (3c) 01-Ap19 (No. 247-00129) Mar-18
| Reference 20 dB Anenuator | SN §5277 (20x) 01-Apr-15 (No_ 217-02132) Mar-16
Raferonce 30 4B Anwnuaton SN 55129 {30) 01-Apr-15 (No 217-02133) Mo 18
Rufernock Frobe E530V2 SN 313 30.Dec-14 (No £53.3013_Dec14) Dec-18
DAE4 SN 600 14-Jan-15 (No. DAE4-G80_Jan15) Jan 18
Secondary Standads 0 Check Date (in house) Scheduled Check
|_RF genamtcr HP 8648C US3IS2001700 4-Aug 99 (in howse check Apr-13) in house check: Apr-18
Netwotk Anatyzes HP BTS3E | US37300585 18-0ct-01 {in houso check Oct-15) In houss check: Ot 18
Functian
Calbrated by
Apprereed by,

This caltration certificate shail not be reproduced excepl I fub wihout wiien approval of the laboratory

Issuec: Decemnber 14, 2015
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCT COLLTD
Calibration Laboratory of S S Mlra
Schmid & Pariner SN g mm,:::.,,
Engineering AG % Servizio svizzero & taraturs
Zeughauastrasse 43, 8004 Zurich, Switzerland SN S swiss Caibration Senvice
el
Accredaied by the Swiss Accredtation Sanvico (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Ag for the recognition of calibeation cortificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sansitivity in TSL / NORMx.y,z
oce diode compression point
CF crast factor (1/duty_cycle) of the RF signal
A B C D modulation dependent linearization parameters
Polarization ¢ « rotation around probe axis
Polarization 9 8 rotation around an axis that Is in the plana normal 1o probe axis (at maasurement center),
Le, 8 =01s normal to probe axis
Connector Angle Information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB 865664, "SAR Measurement Requiremenits for 100 MHz 1o 8 GHz"

Hothods Applied and Interpretation of Parameters:
NORMy.y,2: Assessed for E-field polanzation 8 = 0 (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMzx,y.z are only intermediate values. 1., the uncertainties of NORMx,y.z does not affect the E*-field
uncerainty inside TSL (see below ConvF),

o NORM(Mx.y,z = NORMx,y.z * frequency_response (see Frequency Response Chart), This linearization is
implementad in DASY4 software versions later than 4,2, The unceriainty of the frequency response is moluded
in the stated uncertainty of ConvF.

« DCPx,y.z: DCP ara numerical lineanzation parameters assessed based on the data of power sweep with CW
signal (no uncenainty required). DCP does not depend on frequency nor media.

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

o Axy.z Bryz Cryx Oxyz VRxyz A B, C, Dare numercal inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR i the maximum calibration range expressed in RMS voitage across the diode.

* ConvF and Boundary Effect Paremeters: 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
baundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
10 NORMx,y.z * ConvF wheraby the uncertainty corresponds to that given for ConvF. A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from 2 50 MHz to + 100
MHz

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

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

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

uncertainty required)
Certificals No. EX3-3967_Dect Page 2of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X

ns Sensor Y SensorZ | Unc (k=2)
Norm (uVAVIm)'Y" 0.54 0.38 0.48 2101 %
DCP (mV)" 101.3 978 101.0
Modulation Calibration Parameters
uiD Communication System Name A 1 B c ) VR Unc~
B 48 | BV 4B | mVv | (k=2)
o ____|tW X | 00 0.0 10 | 000 | 1450 | :38%
[y 00 | oo | 10 1437
[z o0 | 00 | 10 1382

probability of approximately 95%

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

* The uncartamtes of Norm X.Y.Z do not afect ihe £ feid uncertainty imside TSL (see Pages 5 ard 6)

¥ Numerca inesnzalion paramester uncertanty nol reQuired

¥ Uncenanty s determined USING Me Mmix, daviation rom Inedr response Spihing rectanguisr datrdution and is axpressed for the square of the

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® | Unc
t(MHZ)© | Permittivity” (sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2) |
750 419 0.89 10.27 10.27 10.27 0.2 139 | £120%
835 415 0.90 9.87 9.87 9.87 0.20 138 | 2120%
900 415 0.87 9.70 9.70 9.70 0.25 115 | #120%
1450 405 120 8.19 8.18 8.19 029 0892 | £120%
1750 40.1 1.37 8,30 B.38 8.39 0.25 088 | £120%
1900 40.0 1.40 8.11 B.11 8.11 0.39 080 | =£120%
1960 40.0 1.40 7.80 7.80 7.90 0.38 086 | £120%
2300 395 1.67 7.73 7.73 7.73 0.37 084 | 2120%
2450 39.2 1.80 7.42 7.42 7.42 0.40 080 | £120%
2600 39.0 1.8 747 7A7 | 747 0.41 083 | £120%
3500 79 291 780 | 760 | 760 | 034 | 083 | £131%
5200 38.0 468 5.37 5.37 537 0.35 180 | +131%
5300 35.9 4.76 5.04 5.04 5.04 0.40 180 | £131%
5500 356 496 487 4.87 4.87 0.45 180 | £131%
5600 355 5.07 4.65 465 4.65 0.50 180 | 131 %
5800 153 527 4.69 4,69 469 | 050 180 | $131%

-rwcyewyamwoumol:1mummm¢abmvwammtmmamummwm Yh-
uncetanty w the RSS of the Com# y and the uncertanty for the exfcaled y band F

below 300 Mz 15 £ 10, 25, 40, wwmwvcomrn-mnn B4, 128 |5owzzuuvvmm~w Ahoanthoqu-ncy
nmmuw‘oznomu

Alememmdmm(xuﬂc)mth 1% IF liquit compensation famywils is appied 10
measured SAR vilues. Al Fequancies sbove 3 GHz. the validity of tusus parenatens (« and o) & rosinceed 10 4 5% The uncertainty o the RSS of
mwwwumnmmaum

Iy e durieg SPEAG that the remaning deylation due 10 the boundary effect afler Compensanon is
plwatys dess i + 15 1o fmguencies below 3 GHz and below & 2% for frequencies between 3-6 GHx st any astance langer than haif tha probe tip
ciamater from the boundary
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz)© m; fw ConvF X_| ConvF Y ‘ ConvFZ | Alpha® D(.nmu (2:;)
750 56.5 0.96 9.92 9.92 9.92 0.22 1.41 +£120%
835 56.2 0.97 976 9.78 2.76 0.24 1.28 +120%
1750 53.4 1.49 B.04 8.04 8,04 0.40 0.85 +12.0%
1900 53.3 1.52 7.95 7.95 7.95 0.35 0.92 +12.0 %
2450 52.7 1.95 7.31 7.31 7.31 0.40 086 | £120%
2600 52.5 216 7.19 7.19 7.18 0.25 105 | £120%
3500 51.3 3.31 6.88 8.86 6.86 0.36 114 | +131%
5200 48.0 5.30 432 432 432 0.55 180 | £13.1%
5300 48.9 542 423 423 423 | 055 180 | +131%
5500 488 565 3.80 3.80 3.80 0.60 1.80 +131%
5600 485 5.77 3.70 3.70 3.70 0.60 1.90 +13.1%
5800 48.2 6.00 382 382 182 0.60 1.80 £13.1%

© Frequency vakdity sbove 300 MHz of £ 100 Miz oy saiplies for DASY va 4 and higher (see Page 2), eise i in restricted 10 « 50 MHz. The
uncenainty i he RSS of the Comd uncertanty uf colibration Sequancy @nd (he uscsatanty for the indcated frequancy band Freguency valkity
Dolow 300 MHZ 18 £ 10, 25, 40. 50 and 70 MHZ for Convi- assessments at 30, 64, 128, 150 and 220 MHz rospectively, Above 5 GHz frequancy
mmummu: 190 Mz

" Al frequencios bokow 3 GHz. the validity of bssue parsmeters (¢ and «) can be relaxed 1o = 10% # boud formutes =
measured SAR values M frequencies above 3 GMz, the validty of tssus pacameters (v and o) s resincied 1o @ 5% YheumﬂawiynlheRSSd
nmcmmuwmmmm

* AphaDepth ace determined during casbration. SPEAS warrents 1hat the remaming deviaton due to he doundary aftect after compensaton &
Ahways less han 2 4% Jor frequancies below 3 GHz and below = 2% for frequencies betwoon 34 GMz at any distance keper than half the probe tp
dlameter from o boundary
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EX3DV4- SN.3967 Dacember 16, 2015

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

Frequency response (normalized

05+ S S T SR T L : 1 | I ] I :
0 500 1000 1500 2000 2500 300
f[MHz)

e R

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4.- SN3967

Docemb {
Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM =1800 MHz R22
. - ’ - - o ?
l
| "
I e e e S e S S S = = = T o T i S
bl
Rot [
- '.'—'l ,._J. Ta_ﬁ
Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2)
Cantificateo No: EX3-3867_Dects Page 8 of 1
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EX3DV4- SN-3967 Dacember 16, 2015

Dynamic Range f(SAR}¢ad)
(TEM cell , fouu= 1900 MHz)
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.
D .
.
.
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|
10 10 10 10 10 10 10
SAR [mWiem3)
) o]
not compensated compensated
|
50 o S O T L R W o
wi
LI T N R H ' .
104 102 10t % 0o 102 o
SAR [mW/cm3)
* | o
ot compansated compensated
Uncertainty of Linoarity Assessment: £ 0.6% (k=2)
Cenficate No: EX3-3867_Deac1s Page 9of 11
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EX30V4- SN.3967 Decamber 16, 2015

Conversion Factor Assessment

= 835 MMz WGLS RS (H_conf) = 1800 MHz WGLS R22 (H_conv)
u,?
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,‘\- B
30 \
7\ %
= 10 . {
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o - = » - ~ - o 1 - ™ b o - B “w
€y sjnd
2 2] L
i T wayEs w—

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

.10 08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX30V4- SNGGT Decamber 16, 2015

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

Other Probe Parameters

[ Sensar Arrangement " Tnangular |
Connector Angle (1) N | -2086
"Machanical Surface Detection Mode S ‘ enabled
Optical Surface Detection Mode - [ disabled
Probe Overall Langth 337 mm |
[ Probe Body Diameter — 10 mm |
| Tip Length a - T amm |
| Tip Diameter T 25mm |
[Probe Tip to Sensor X Calibraton Point Tmm |
[Probe Tip 1o Sensor Y Calibration Point ' Tmm |
Probe Tip 1o Sensor Z Calibration Point o 1 mm |
""Fiécummnmw Measurement Distance from Surface 1.4 mm
Cortificais No. EX3-3967_Deg15 Page 11 ol 11
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Attachment 4. — Dipole Calibration Data
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCT CO,LTD
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner % Service sulsse d'étalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausstrasse 43, B00A Zurich, Switzeriand TN Swiss Catibration Service

bl

Accradied by the Swiss Accredaaton Senvico (SAS)
The Swiss Accreditation Secvice is one of the signatories 1o the EA
Muitilateral Agr t for the recognition of calibration certificates

client  HCT (Dymstec)
rCAUBRATlON CERTIFICATE

-

|
| Objoct D750V3 - SN: 1014

Accreditation No,: SCS 0108

Certificate No: D750V3-1014_Jul15

Calbratian grocedurals) QA CAL-05.v9

Calibraticn procedure for dipole validation kits above 700 MHz

| Cafibration date:

July 23, 2015

This calibeation cemficate documents ihe traceability to national standusds, wihich resiza the physical unis ol measarements (SI).
The measummonts and the Uncanainties with contidence protiabiity are given on tha following pages and ate part af the cartificate

Al calibeations have Deen conducted in the closed laboratory faciity: enviranment temperature (22 + 3)°C and humidity « 70%.

Caivraton Equipment used (MSTE antical for calibration)

Primary Standards | ID# Cal Dato (Cortibicate No ) Sehedutey Calbraton

| Power meter EPM-442A | GBY74B07O4 07-Oct- 14 (N0, 217-02020) Oct-15

| Power sensor HP 8481A US3T262783 07-Oct-14 (No. 21702020) Oot18
Power sansue HP 82814 | MY41082317 07-0ct-14 (No. 217-02021) Oa-18
Reterence 20 B Attenualorn | SN: 5058 (20%) 01-Ape-15 (No. 21702137) Mar-16
Type-N mismatch comdination SN 5047 2/ DeS2? 01-Apr-15 {No. 217-02134) Mar-16
Referenus Probas ESI0V3 SN:-3205 A0-Dec-14 (No. ESS-3208 _Decid) Dac-15
DAE4 SN 501 18-Aug-14 (No. DAEA-E0T_Aug1d) Aug-15

| Secondary Sundards Lo Chesk Date {in house) Soheduled Check
AF generator A8S SMT-08 | 100005 D4-Aug-99 (in house check Oct-13) In boyse check: Oct-16
Notwork Analyzer HP 8753E | US37I00588 542006 38-0ct-01 (in house check Octl-14) n house chack: Cet15

Name Function S &
Caliveated by Michast Websr Laboratory Tochnickan
.
Approved by Katja Pakovic Tochnical Manager £ (..4/{
Issaed: Juy 23, 2015

This col '-»c&’l-t'cslesnanmmwmgme»mnmmwmtqumguulmmow
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HCT CO,LTD

Calibration Laboratory of A, Schweizerischer Kalibrierdienst
Schmid & Partner "\\\_\:-///"'. z Service suisse d'éalonnage

Engineering AG % Sorvizio svizzero di taratura
Zeughsusstrasse 43, B0D4 Zurich, Switzertand % ,'ﬁy\? S  Swiss Calibration Service
Acsredited by the Swiss Accreditation Semvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Age for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y.2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

Ceriificate No: D750V3-1014_Jui15 Page 20t B
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HCTCOLLTD
Measurement Conditions
DASY system contiguration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mho/m
Measured Head TSL parameters (220£02)°C 42526% 06.90 mhoim =6 %
Head TSL temperature change during test <05"'C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW Input power 2,05 Wikg
SAR for nominal Head TSL parameters normalized to 1W B.15 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.34 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 5.33 Wikg = 16,5 % (k=2)
Body TSL parameters
The foliowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 555 0.96 mha/m
Measured Body TSL parameters {22.0+0.2)°C 551 %6% 098 mho/m +8 %
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 parameters notmalized to 1W 8.49 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAH measured 250 mW input power 142 Wikg
SAR lor nominal Body TSL parameters normalized to 1TW 5.60 Wikg = 16.5 % (k=2)
Cenificate No, D750V3-1014_Jul1s Page 3ofd
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o fead point 53904170
Return Loss -278dB

Antenna Parameters with Body TSL

Impedance, transformed to leed point 48.1 Q.13
Aeturn Loss «36.0d8

General Antenna Parameters and Design

| Eectrical Detay (one direction) ] 1,036 ns ]

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

The dipole is made of standard semirigid coaxfal cable. The center conductor of the leading line is directly connscted to the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
ara added fo the dipole arms in order to improve malching when loaded according to the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
Manutactured by SPEAG
Manufactured on March 22, 2010
Certificate No: D750V3-1014_Juhis Page 401 8
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DASYS5 Validation Report for Head TSL

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

Communicanon System: ULD 0 - CW; Frequency: 750 MHz

Medium parameters used: £=750 MHz: o= 0.9 S/m; & = 42.5: p = 1000 kg/m'
Phantom section: Flat Section

Mcasurement Standard: DASYS (IEEE/TEC/ANS] C63.19-2011)

DASYS2 Configoration:
o Probe: ES3DV3 - SN3205: ConvF(6.44, 6.44, 6.44); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601: Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L: Type: QDOOOP4YAA: Serial; 1001

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

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

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

Peak SAR (extrapolated) = 3.05 Wrkg

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

Maximum value of SAR (measured) = 2.40 Wikg

diB
0

-2.00
-4.00
-6.00

-10.00

0 dB = 240 W/kg = 3.80 dBW/kg

Cemficate No: DY50V3-1014_Jul1s Page 5015
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Report No: HCT-A-1605-F007

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: { = 750 MHz: 6 = 0.98 S/m; 5 = 55.1; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration;
« Probe: ES3IDV3 - SN3205: ConvF(6.21, 6,21, 6.21); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Prantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASY5252:8.8(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=5Smm, dz=5mm

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

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

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

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

dB
0

-2.00
-4.00
-6.00
-8.00

-10.00

0dB =251 Wikg =4.00 dBBW/kg

Cortficats No: D750V3-1014_Jul1s Page 7ol 8
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCT CO,LTD
Calibration Laboratory of L8 Schweizerischer Kalibrerdienst
Schmid & Partner %‘E S Sarvice suisse d'éalonnage
Engineering AG ] C servisio svizzero o tarstura
Zoughausstrasse 43, 8004 Zurich, Switzertand % /.ﬁ.\«‘? S Swiss Calibration Service
Accrediied by the Swiss Accrodation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories fo the EA
Muttilateral Agreement for the recognition of calibration certificates

ctiet  HCT (Dymstec) Cartificate No: D835V2-4d165_Novis

[CALIBRATION CERTIFICATE

[
| Object DB35V2 - SN: 44165

Caltyation prococure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Castiration date November 24, 2015

This calibration comficats decumants tha aceability to national standards, which reakze the physical units of measurements Sh.
The mease and 1he o vins with confidence probabiity aro given on the fallowing pages and are part of the cantdicate

Al calibrations huve been conducied In the closed laboratcey facilily: ermaronment tempoeriture (22 = 31°C and humidity < 70%

Caltraton Equipment used (MATE ontical for calibration)

Primary Standards 0a Cai Data (Carificate No.) Scheduled Calbiration
Powar meter EPM-4424 GBITABOT04 O7-0ct-15 (No. 217-02222) Oct- 16

Powar sensor HP 84814 US37292783 07-Oct-15 (No. 217-02222) Cct-16

Power sansor HP 8481A MY41082317 07-Oct1-18 (No. 217-02223) Oct-16

Astaronce 20 4B Atonuator SN BOSH (20k) 01-Ape-15 (No. 217-02131) Mas-18

Type-N mismatch combination SN: S047.2 /08327 01-Apr-15 {Na. 217-02134) Maz-16

Feterance Probe EXIDVY SN: 7340 30-Dec-14 (No. EX3-7348_Dec14) Dec-18

DAES SN: 601 17-Aug 1S (No. DAEA-G01_Augts) Aug 18

Secondary Standards L0 Checi Date (in house) Schaduled Check

AF gunomator RAS SMT-06 100972 15-5un-15 (In house chack Jun-15) In house cheak: Jun-16
Natwark Analyzer HP 8753E USI7I00586 84206  18-Oct-01 (in houne check Ocl-15) In house check: Oct-16

Sgnature
Calibrated by Michast Webet Labrratory Tectincian IK&Y
Agproved by Katjn Poxovic Tachnicai Manager %/g’

lasued: Novernber 24, 2015

This calibration cerificato shall not be reproduced except in full without wiittsn approvnd of the laboralory

Certificate No: DE35V2-4d165_Novis Page 10t8
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Calibration Laboratory of SO, Schweizerischer Kalibrierdsenst
Schmid & Partner % g Sarvice suisse d'étalonnage
Engineering AG =36 Seevizio svizzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland LN S Swiss Calibration Service
Accroditod by the Swiss Accradilation Sernvioe (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

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

Additional Documentation:
8) DASY4/5 Systermn 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 dipoie is mounted with the spacer to position its feed
point exactly below the center marking of the fiat phantom section, with the arms oriented
parallel to the body axis.

« 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.

« 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%.

Certfficate No: DE3ISV2-4d1685_Nov1b Page2cld
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHz = 1 MH2
Head TSL parameters
The foflowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C “ns 0,90 mho/m
Measured Head TSL parameters (220+02)°C A26:6% 0.92 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 2.29 Wikg
SAR for nomenal Hoad TSL parameters nomalized 1o 1W 9.06 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wikg
SAR for nominal Head TSL parameters normakized 1o 1W 5.90 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and cslculations wers applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.2 0.87 mhavm
Measured Body TSL parameters {(220=02)C 556+6% 0,99 mho/m £ 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2,40 Wikg
SAR lor nominal Body TSL parameters normalized to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 6.25 W/kg = 16.5 % (k=2)

Cenilicate No: DB35V2-44165_Nov1s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed paint 52101-47 2
Retum Loss - 26008

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780Q-88j10Q
Aatum Loss -227dB

General Antenna Parameters and Design

I Electrical Delay (one diraction) I 1,440 ns ]

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

The dipole is made of standard semingid coaxial cable. The centar conductor of the feeding line 5 directly connected to the
second arm of the dipole, The antenna is therefore short-clroulted for DC-signals, On some of the dipoles, small end caps
are adgded 1o the dipole arms in order to improve maiching when [caded 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 to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufacturad by SPEAG
Manutactured on December 28, 2012
Certificate No; D835V2-4d165_Nav15 Pago4ots
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DASYS5 Validation Report for Head TSL

Date: 24,11.20135
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2: Serial: D83SV2 - SN: 4d165

Communication System: UID () - CW; Frequency: 835 MHz

Medium parameters used: = 835 MHz; 6 = 0.92 S/m; & = 42.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77, 9.77); Calibrated: 30.12.2014;
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type; QDOOOP49AA; Serinl: 1001

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

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

Reference Value = 60.39 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.40 W/kg

SAR(1 g) = 2.29 W/kg: SAR(10 g) = 1.49 W/kg

Maximum value of SAR (measured) = 3.03 Wikg

AR

0ss

0dB=3.03 Wikg =481 dBW/kg

Cenificate No: DB35V2-4d165_Nov15s Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 24.11.2015
Test Laborutory: SPEAG, Zurnich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d165

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

Medium parameters used: =835 MHz: o = (.99 S/m; &= 55.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type: QDOGOP49AA; Serial: 1001

o DASYS5252.8.8(1222), SEMCAD X 14.6,1(7331)

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

Reference Value = 61.95 V/im: Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.54 W/kg

SAR(] g) = 2.4 W/kg: SAR(10 g) = L.58 W/kg

Maximum value of SAR (measured) = 3.17 W/kg

-mn

0dB =3.17 Wkg = 5.01 dBW/kg

Centificate No: DB3SVZ2-4d165_Nov15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFK240H

Report No: HCT-A-1605-F007

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Accreditic by the Swiss Accrediation Senvice (SAS)
The Swiss Accraditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibeation certificates

Aol

AN
Ul

nwow

Schweizerischer Kalibrierdienst
Service suisse d'etalonnage
Secvizio svizzero di tarstura
Swiss Calibration Service

Ascreditation No: SCS 0108

ciient  HCT (Dymstec) Certificate No: D1800V2-2d006_Jan16
[CALIBHATION CERTIFICATE

[r—

Object D1800V2 - SN: 2d006

Calibeation procedusa(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz
Calibention date January 22, 20186
This calib 1 cand doe 1l the & atility to r , which realize the physical units of measuremants (S1)

Calitestion Equipment used (MBTE critical for calibration)

The maasurements ant he uncenaintes with confidence probability are given oo the folowing pages and are part of the cedificale.

All calibrations have been conducted in the cicsad laboratory Iaciity. environmant lempemtie (22 + 3)'C and humidity < 70%.

Primary Standaris 10 # Cal Date (Cartificats No. ) Scheduled Cufitraion
Powar meter EPM-442A GBI7T480704 07-0c2-15 (No, 217-02222) Oct-18
Powsr sansor HP 84814 US37292783 07-0ct-15 (Na. 217-02222) Ot-186
Powsr sansor HP 84814 MYa1082317 07-0ct-15 (No. 217-02223) Oct-16
Flatecence 20 dB Attaruator SN 5058 (20%) 03-Ape-15 (No, 217-02131) Mar-16
Type-N migmatch combination SN 5047 2/ 08327 0V-Apr-15 (No, 217.02104) Mar- 16
Reforence Probe EX30V4 SN 7348 31-Dec-15 (No. EX3-7349_Dect5) Dec-16
DAE4 S: 601 30-0ec-15 (No. DAESEOT_Dact5) Dac-16
Secondary Standards 10 ¥ Check Date {in house) Scheduled Check
AF generator RAS SMT-06 100972 15-Jun-15 {in house chack Jun-15) In housa chock: Jun-18
Notwock Analyzer HP 8753 US37300585 S4200 18:001-01 (in bouss check Oct-15) in house checke Oct-16
Name Funcsian S
Caibrated by Mchasl Weber Laboratory Technician 2;7 “é ;
.
Approved by: Katju Pokovic Technicsl Manages

This caltiration cerfificsto shall Hot be reproducad axcapt in Tull without wrilten sppeoval of ihe abaratory

T

fssued January 24, 2016

Cantificate No: D1800V2-24006_Jan18

Page 10t8
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCTCO,LTD
Calibration Laboratory of A, e cha o
Schmid & Partner — S Service sulsse wz:mm
Engineering AG % C  sarvitio svizzero ot tarsturn
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘v,,,(r'\\w\_,\? S Swiss Calibration Service
Atcrodited by the Swiss Accreditation Sarvce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatoties 1o the EA
Multilateral 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) IEC 62209-1, *Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

d) KDB 865664, "SAR Measurement Requirerments 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 centificate are valid at the frequency indicated.

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

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

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

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

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

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

Certflicate No: D1800V2-2d005_Jant6 Page 20l 8

F-TP22-03 (Rev.00) 189 /221 HCT Co., LTD



FCC ID: ZNFK240H Report No: HCT-A-1605-F007

HCTCOLLTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS v52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters {220+02)C 401 +6% 1.39 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 9.57 Wy
SAR for nominal Head TSL paramsters normalized to 1W 38.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAH measured 250 mW input power 5.03 Wikg
SAR for nominal Head TSL paramaters 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 parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters (220202)'C 53726% 1.52 mho/m £ 6 %
Body TSL temperature change during test <05"C —-— —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 0.57 Wikg
SAR for nominal Body TSL parameters normalized ta TW 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAA measured 250 mW Input power 5.05 Wikg
SAR for nomanal Body TSL parameters normalized to 1W 20.2 Wikg = 16.5 % (k=2)
Centificate No: D1800V2-20006_Jan16 Page 30i 8
F-TP22-03 (Rev.00) 190 /221 HCT CO., LTD
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FCC ID: ZNFK240H

Report No: HCT-A-1605-F007

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformead to feed point 4650-68)0
Retum Loss -221d8
Antenna Parameters with Body TSL
Impedance, transformed ta leed point UTQ-62K
Retumn Loss -213d8
General Antenna Parameters and Design
| Electrical Delay (one direction) l 1.208 ns

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

The dipole is made of standard semirigid coaxial cable. Tha center conductor of the feeding line i3 directly connecled 1o the
second am of the dipole. The antenna Is thereore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching when loaded according 10 the position as explained in the
‘Measurement Conditions® paregraph. The SAR data are not affected by this change. The averali dipole length is stil

according to the Standard,

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections neat the

feadpoint may be damaged

Additional EUT Data

Manufactured by

SPEAG

Manutactured on

July 23, 2001

Centficate No: D1800V2-2d008_Jan16
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DASYS5 Validation Report for Head TSL

Date: 22.01.2016
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DIS00OV2 - SN: 24006

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

Medium parameters used: (= 1800 MHz; 6 = .39 §/m; & = 40.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26); Calibrated: 31.12.2015;
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o  Phantom: Flat Phantom 5.0 (froat); Type: QDODOPSDAA; Serial: 1001

o« DASYS5252.88(1258). SEMCAD X 14.6.1(47372)

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 = 106.1 V/im; Power Drift = 0.04 dB

Pecak SAR (extrapolated) = 17.5 Wikg

SAR(I g) = 9.57 W/kg; SAR(10 g) = 5.03 W/kg

Maximum value of SAR (measured) = 14,5 Wikg

-3.60
-1.20
-10.80

-14.40

0dB = 14.5 W/kg = 11.61 dBW/kg

Cartficate No: D1800V2-2d006_Jan1d Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 22.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00OV2 - SN: 2d006

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

Medium parameters used: f= 1800 MHz; o = 1.52 S/m; & = 53.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration
» Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17); Calibrated: 31.12.2015;
o  Sensor-Surface: L4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6.1(0(7372)

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

Reference Valve = 102.4 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.8 W/ikg

SAR(1 g) = 9.57 W/kg; SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

-3.60

-71.20

-10.80

-14.40

-18.00

0dB =144 W/kg = 11.58 dBW/kg

Contificate No: D1800V2-2d006_Jan16 Page 7ol 8
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCT COLTD
Calibration Laboratory of Ay .
Schmid & Partner A S Service suisse d'étalonnage
Engineering AG =g C  sarvizto svizzero ot tarsturs
Zoughmusatrasae 43, 8004 Zurich, Switzerand N S Swiss Calibration Service
Accradited by the Swiss Accredtation Servics (SAS) Accreditation No.: SCS 0108

The Swiss Acoreditation Service is one of the signatories 1o the EA
Multitatoral Agrammaent for the recognition of calibration certificates

cient  HCT (Dymstec) Certificate No: D1900V2-5d061_Apr16
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d061

Calibeation procedureds) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Cadbration date Apnil 25, 2016

This calmtion certificals documants tha ity to r dards, which reafize the physical units of measurements (51)
The meas s and the ur ties with confidanca probability ane given o the lollowing pages and are padt of the certificale
All caliralions have been contucted i the cicsed labaratory laciity, 0l lemperaiies (22 « 3)°C and humidity < 70%.

Calibeation Equipmant used (MATE criscal for calibration)

Primary Standards 10 Cal Dute {Certificate No ) Scheduled Calibrabion

Power meter NRP SN: 104778 08-Apr-16 (No. 217-02288/02283) Apri7

Power sansor NRP-291 SN 105242 06-Ape-18 (No. 217-02268) Agr17

Power sansoc NAP-Z91 SN 103245 08-Ape-18 (No. 217-02289) ApeAT

Falermnce 20 4B Anenuator SN 5058 (20K) 05-Apr-18 (No. 21702292 Apr-17

Type-N mismaich combination SN 5047 2/ 08327 05-Apr-18 (No. 217-02295) Ape1?

Referencs Probs EXIOV4 SN T340 31-Deoc15 (No. EX3-7346_Decis) Dec-16

DAE4 SN 601 30-Dec15 (No. DAES-£01 Dec15) Dec-10

Secondary Standards D« Check Date (n houss) Scheduled Check

Power meler EPM-442A SN: GB37480704 07-0ct-15 (No. 21702222} In house checke Oct-16

Power sensor HP 8481 A SN. US37292783 G7-0ct-145 (No, 217-02222) In housea check: Ocl-16

Power sansar HP 8481A SN MYA108R317 07-Oct-15 (No. 217-02223) In house ehack: Oct-16

AF gonorator RAS SMT-08 8N 100872 15-Jun-15 {in house check Jun-15) In house check: Oct-16

Notwork Analyzor HP 8783E SN US37300585 18-001-01 (1 house chack Oot+15) In house check: Oct-10
Name Function

Sigrature
Calbrated by Mchaal Waber Labaratoty Technicion /{“ g
Apgroved by: Katjs Pokovic Technical Managor ’/gf@

lssued. Aptil 26, X116

This calibeation certificates shali not be reproduced axcept in full Without weitten approved of the laboratory.

Certficate No: D18900V2-50061 _Apr16 Page 1018
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HCT CO,LTD
Calibration Laboratory of S, Schweizorischer Kalibrierdienst
Schmid & Partner — S snw.unmcm-:p
Engineering AG % C' garvisto suieaero a1 taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % ,‘ﬁl\‘_\? S Swisa Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatorios to the EA
Multilatersl Agreement for the recognition of calibeation 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) |IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the cenrtificate. 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 fiat 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 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%.

Centificate No: D1900V2-5d061_Apri6 Page20oi8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs28.8
Extrapolation Advanced Extrapolation
Phantomn Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = S mm
Frequency 16800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 400+£6% 1.37 mho/m £ 6%
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input powar 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 501 Wikg
SAR for nominal Head TSL paramaeters normalized to 1W 202 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220=202)°C 529+6% 1.49 mhoim 26 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR meaaured 250 mW Input power 9.82 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Whkg
SAR for nominal Body TSL parameters pormalized to 1W 20.9 W/kg = 16.5 % (k=2)

Ceantificate No: D1800V2-50061_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transtormed to feed point 8250+771Q
Retum Loss -221d8

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed point 4790Q+85Q

Aeturn Loss -21.0d8

General Antenna Parameters and Design

[ Electrical Delay (one direction) [ 1.192 ns ]

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

The dipole is made of standard semingid coaxial cable. The center conductor of the faeding fine is directly connected 1o the
sacond arm of the dipole. Tha anfenna 14 therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipoie arms n order 10 improve matching when loaded according 1o the position as axplained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is stifl
according 1o the Standard.

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

Additional EUT Data

Marnufactured by SPEAG
Manufacturad on December 10, 2004
Certificate No: D1800V2-52061_Apr18 Page 4 of B
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DASYS Validation Report for Head TSL

Date: 25.04.2016
T'est Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium parameters used: = 1900 MHz; o = 1,37 S/m; &= 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015;
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Sertal: 1001

o« DASYS5252.8.8(1258); SEMCAD X 14.6,10(7372)

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 = 107.4 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) =9.53 W/kg; SAR(10 g) =5.01 Wikg

Maximum value of SAR (measured) = 14.5 Wikg

dB
0

-3.00
-71.60
-11.40

-15.20

-19.00

0dB = 14.5 W/kg = 11.61 dBW/kg

Certificate No: D1800V2-53061_Apr16 Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: = 1900 MHz; 6 = 1.49 S/my; £ = 32.9; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.03, 8,03, 8,03); Calibruted: 31.12.2015;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
»  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Seral: 1002

o« DASYS252.8.8(1258); SEMCAD X 14.6.1((7372)

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

Reference Value = 104.3 V/m; Power Drift = -0.03 dB

Peak SAR {extrapolated) = 17.3 Wikg

SAR(I g) = 9.82 W/kg; SAR(10 g) = 5.2 W/kg

Maximum value of SAR (measured) = 14.9 Wikg

-3.80

-11.40

-15.20

-15.00

0 dB = 14.9 Wikg = 11,73 dBW/kg

Centiticate No: D1800V2-50061_Apri6 Page 7of8
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Impedance Measurement Plot for Body TSL

l\' " \J
C a9 o 1
.
\
§ - -
) 4
\ y
Hl
% 4B/ REF -20 dB 1:1=21.03% gf L 900,690 906 MM ;
Del
e JE—
g
. -t
—S 4
1d
. \
Certficate No: D1900V2-5a061_Apri6 Page 8ol 8

F-TP22-03 (Rev.00) 203 /221 HCT CO,, LTD



FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCTCOLLTD
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner N 2 S Setvice sulsse d'étalonnage
Engineering AG 7 C  Servizio svizzero ol taraturs
Zeughausstrasse 43, B004 Zurich, Switzertund ’~r,,,'ﬁ‘\_>-’ S Swiss Calibration Service
Acceadited by the Swiss Accreditaton Sendce (SAS) Accreditation No.: SCS 0108

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

ciet  HCT (Dymstec) Certificate No: D2450V2-965_Apri16

CALIBRATION CERTIFICATE

Otct D2450V2 - SN: 965

Calbration procedute(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibraton date April 19, 20186

This calitvation cemficata documonts the traceabdity o national standards, which reaiae e physical units of measurements (S1)
The measurements and tha uncertainties with confidence probabiity see given on the following papas and ame pant of the cenificalo
| A calibrations hove been corducied in tha cosed laboratory tacility: ernvinonmont lomperature (22 = 3)°C and bumicity < 70%

Calvration Eguipment used (MATE criical lor cafitvation)

Syjrature
Castratad by Michasl Weber Labaratory Technician /ﬂug)—
Approved by Katja Pokovic Technical Managee /z/@d

Issuea: Aprd 20, 2016

This calibration certicate shall not be reproduced except 0 full wihout weitten spproval of the laboralory.

Primary Standards 10 & Cal Date (Centificale No.| Schadued Calbraion
Power meter NHP SN: 104778 06-Apr-16 (No. 217-00288/02289) Apr-17
Power sensor NRP-221 SN 102244 06-Ape-16 (N, 217-02288) Apr17
Power sensor NRP-Z81 SN 105248 06-Ape-16 (No. 217-02289) Ape-17
Fotarence 20 dB Atlenuaios SN 5058 (20%) 05-Ape-16 (No. 217-02292) Ape1?
Typo-N miamatch combinstion SN: 5047 2/ 08327 05-Apt-16 (No. 217-02285) Ape-17
Aateronce Probe EX3I0V4 SN 7346 31-Dec-15 (No. EXI-THE_Dec1$) Dec-18
DAE4 SN: 601 30-Dec-18 (No. DAE4-501_Dec’s) Dec-18
Secondary Standards 1D # Check Date (n houso) Scheduled Chock {
Powar moter EPM-442A 5N: GH37480704 07-0ct-15 (No. 217-02222) In house check: Oct-16 |
Power sensot HP 8481A SN: USI7292783 07-0Oct-15 (No. 21 7-02222) In house check: Oct-16
Powar sensor HP B481A 5N MYA1092317 07-0c1-15 (Na. 217-02223) In house cheow: Oct-16
FF ganerator RAS SMT-00 SN: 100972 15-Jun-15 (in house chock Jun«15) In house check: Oct-16
Notwork Anatyzar HP §753E | BN S37390585 18:0c1-01 (iIn house check Oct-15) In housa check: Oct-18
MNamae Function
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HCTCOLLTD
Calibration Laboratory of _.q‘*"‘:i:ll"",,‘ Schwaizerischor Kalibrierdien
Schmid & Partner — S Service suisse d'étalonnage :
Engineering AG % C  Servizio svizaero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % Lﬁ&.\? S  Swiss Calibration Service
Accredited by the Swiss Acoreditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multitnterni Agreement tor 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 62208-1, "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

¢) IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 68 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:

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 fiat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

Cantificate No: D2450V2-865_Apri6 Page20of8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = t MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mho/m
Measured Head TSL parameters (220=02)°C 200268% 1.83 mho/m = 6 %%
Head TSL temperature change during test <05'C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.7 Wikg

SAR for nominal Head TSL parameters

normalzed 1o 1W

50.6 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.89 W/kg

SAR for nominal Head TSL parametars normalized 1o 1W 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters

The foltowing parameters and caiculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220C 52.7 1.95 mho/m

Measured Body TSL parameters (220+02)°C 527 :28% 1.98 mho/m + 6 %

Body TSL temperature change during test <05"C — -
SAR result with Body TSL

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

SAR measured 250 mW input pawet 124 Wikg

SAR for nominal Body TSL parametars

normalized 1o 1W

49.2 Wikg = 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL

condition

SAR measured

250 mW input power

5.78 W/ikg

SAR for nominal Body TSL parameters

nomalized to TW

23.0 Wikg = 16,5 % (k=2)

Certificate No: D2450V2-865_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, ransformed to feed point 5460 +38 0
Feturn Loss -248dB

Antenna Parameters with Body TSL

Impadance, transtormed to feed point 51.00Q+59|Q
Aetum Loss -24508

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1162 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
sacond arm of the dipote, The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position s explained in the
“Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is still
acoording 1o the Standard,

Na sxcessive force must be applled 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on November 19, 2014
Cantificate No: D2450V2-865_Aprig Paged ol B
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DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 183 S/m; & = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvFi7.76, 7.76, 7.76); Calibrated: 31.12.2015;
»  Sensor-Surface: 1 4mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sn601: Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001

« DASYS252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 112.4 V/im: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 25.6 W/kg

SAR(] g) = 12.7 W/kg: SAR(10 g) = 5.89 W/kg

Maximum value of SAR (measured) = 20.7 W/kg

dB
0

-5.00
-10.00
-15.00

-20.00

-25.00

0 dB =207 W/kg = 13.16 dBW/kg

Ceryticale No: D2450V2-965_Apri6 PageS5of8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 963

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

Medium parameters used: [ = 2450 MHz; o = 1,98 S/m; &= 52.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated; 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002

DASYS2 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.7 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.7 Wikg

SAR(I g) = 12,4 W/kg: SAR(10 g) = 5.78 W/kg

Maximum vislue of SAR (measured) = 20.0 W/kg

dB
0

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 20.0 W/kg = 13.01 dBW/ke
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Impedance Measurement Plot for Body TSL
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Report No: HCT-A-1605-F007

HCT CO,LTD
Calibration Laboratory of AN, - —
’ S %, Kalibrierdienst
Schmid & Partner N 8 Service u:.mmw
Engineering AG = C . gorvisto avisoro @ tarsters
Zeughausstrasse 43, B0 Zurich, Switzerfand ’v,,,ﬁ W S swiss Calibration Service
il

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Cliomt

HCT (Dymstec)

Accraditation No.: SCS 0108

Cartificate No: D2600V2-1106_Feb16

CALIBRATION CERTIFICATE

Caiibeation Equipment used (MATE critical Tor calibention)

Objoct D2600V2 - SN: 1106

Cafraton procedurn(s) QA CAL-05.v8 . ] .
Calibration procedure for dipole validation kits above 700 MHz

Calwrabon date Fabruary 18, 2016

This caldration certiicale documants the tracsabiity 1o national standardy, which roalize the physical units of measuements (S1)
The muasiremants and the unceranties with confidence probabilty are given on tha lollowing pages and are pan of the canticate

All catbrations have bean conduciad In the cosed labamioey tacilty: anvwonment lemperalire (22 + 3)°C and humidity < 70%

Primary Standards 0a Cal Date {Contificate No ) Seheduied Calibeaton
Power meter EPM-442A GHEI7T4B0704 07-0cs15 (No. 1 7-02222) x1-16
Power sensor HP 8481A USaraa2ras 07-0ct-15 (No. 21702222) Oci18
Power sensor HP 84814 Myagsen7 07-0Oct-15 (No. 217-02223) Oct-18
Reterance 20 ¢ Atlenuator SN: 5058 {20K) O1-Apr-15 (No. 217-02133) Mas-16
Type-N mismatch combination SN: 5027 2 7 06327 03:-Apr-15 (No. 217-02134) Mas-16
Ratormnce Probe EX30V4 SN: 7320 31-Dec-15 (No. EX3-7349 Dec1s) Dec-16
DAE4 SN: 6 30-Dac-15 (No. DAEL401_Dec1s) Doc-16
Sacondary Standards 10 ¥ Check Date (n housa) Scheduled Chack
AF generator AAS SMT-08 100872 15-Jun-16 (0 house check Jun-15) In house check: Jun-18
Notwork Analyrer HP 87538 USS7390585 S4206 18-001-01 (in houso check Oct-15) In house chock: Oct-18
Name Function "
Calibrated by Clauda Laublos Laborataty Tachnician
|
‘l Appraved by Katja Pokovic Technical Manager

Issuod: Februnry 10, 206

This casbration cartificate shal not be reproduced mxcept i full without writtan approvil of the laboratoty,

Centificate No. D2600V2-1106_Feb16

Page 10l 8

F-TP22-03 (Rev.00)

212 /221

HCT CO., LTD



FCC ID: ZNFK240H Report No: HCT-A-1605-F007
HCTCOLLTD

Calibration Laboratory of oy Schwetzer rlerdionst
Schmid & Partner SN B ...'.:."32'.'.':..\.,.

Engineering AG % C . servisic svtasero o1 toraturs
Zeughaussirasse 43, 8004 Zurich, Switzerland &% o S Swiss Calibration Service
Accrediiod by Ihe Swiss Accrodtation Sendce {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Age 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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions; Further detalls 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.

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

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

« SAR for 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%.

Centificate No: D2600V2-1106_Feb16 Page2ol 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYsS V5288
Extrapolation Aavanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =S mm
Froquency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 390 1.96 mho/m
Measured Head TSL parameters (220+02)°C 38126% 2.01 mho/m =8 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 140 Whg
SAR for nominal Head TSL parameters normalized to 1W 55,1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 519 Wikg
SAR for nominal Head TSL parameters normatized to 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525% 2.16 mho/m
Measured Body TSL parameters (220+02)°C 52526% 218 mhoim = 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 13.4 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measured 250 mW input power 594 Wikg
SAR for nominal Body TSL parameters normakized to 1W 23.7 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 polm 4AB50-730
Retumn Loss «227d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44BQ-60/0

Retum Loss -215dB

General Antenna Parameters and Design

[Elocuical Dalay (one direction) ] 1.150 ns ]

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

The dipole 8 made of standard semiriged coaxial cable. The center conductar of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is tharelore shon-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 acoording to the position as oxplained in the
"Measuremaent Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s still
according to the Standard,

No axcessive force must be applied 10 the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manufaciurad on February 18. 2015
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DASYS5 Validation Report for Head TSL

Date: 18.02.2016
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium parameters used: [ = 2600 MHz; 0 = 2.01 $/m; g.= 38.1; p = 1000 kg_'/mI
Phantom section: Flat Section

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

DASY352 Configuration:
¢« Probe: EX3DV4 <« SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o DASYS2 52.8.8(1258); SEMCAD X 14.6.1(§7372)

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

Reference Value = 113.4 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(] g) = 14 W/kg; SAR(10 g) = 6.19 W/kg

Maximum valve of SAR (measured) = 231 W/kg

-4.89
-9.77
-14.66
-19.54

-24.43

0dB =231 W/kg = 13.64 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.02.2016
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium parameters used: { = 2600 MHz: 6 = 2,18 S§/m; & = 52.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 < SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 3.0 (back). Type: QDOOOPSOAA; Serial: 1002

« DASYS5252.8.8(1258); SEMCAD X 14.6,10(7372)

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

Reference Value = 14,1 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(I g) = 13.4 W/kg: SAR(10 g) = 5.94 W/kg

Maximum value of SAR (measured) = 21.2 W/kg

dB8
0

-4.82
-9.64
-14.46
-19.28

-24.10

0dB =212 W/kg=13.26 dBW/kg
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Impedance Measurement Plot for Body TSL
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Attachment 5. — SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 1900 2450-2700
Tissue Type Head Body Head Body Head Body Head Body
Water 411 51.7 40.45 53.06 54.9 7017 71.88 73.2
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1
Sugar 57.0 47.2 57.0 44.9 0.0 0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7
Diethylene glycol
hexyl ether )
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
220 /221 HCT CO., LTD
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 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.

Dielectric Parameters CW Validation Modulation Validation
Hfeled C;irgrt;ﬁion Dipole Date  ([RRESNUNN IR B R R

Tee | paint pemitiiy Gonductity ST nczri cotropy Type |Facter PAR

1 3863 [EX3DV4 |Head | 750 | 1014 | 2015.09.14 41.8 0.92 PASS | PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Body | 750 | 1014 | 2015.08.14 55.3 0.96 PASS | PASS | PASS | N/A | N/A | N/A
5 3903 [EX3DV4| Head | 835 | 4d165 | 2015.12.01 41.8 0.89 PASS | PASS | PASS |GMSK|PASS| N/A
1 3863 [EX3DV4 | Head | 835 | 4d165 | 2015.12.01 40.8 0.89 PASS | PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Body | 835 | 4d165 | 2016.04.05 55.4 0.96 PASS | PASS | PASS |GMSK|PASS| N/A
2 1609 [ET3DV6 | Body | 835 | 4d165 | 2016.04.05 55.4 0.96 PASS | PASS | PASS | N/A | N/A | N/A
5 3903 [EX3DV4 | Head [1800| 2d006 | 2016.02.05 40.2 1.38 PASS | PASS | PASS |GMSK|PASS| N/A
5 3903 [EX3DV4 | Head [1800| 2d006 | 2016.02.05 40.2 1.38 PASS | PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Body (1800 | 2d006 | 2016.04.05 53.5 1.48 PASS | PASS | PASS |GMSK|PASS| N/A
2 1609 [ET3DV6 | Body (1800 | 2d006 | 2016.04.05 53.5 1.48 PASS | PASS | PASS | N/A | NA | N/A
5 3903 [EX3DV4 | Head [1900| 5d061 | 2016.05.09 39.9 1.41 PASS | PASS | PASS | N/A | N/A | N/A
5 3903 [EX3DV4 | Head [1900| 5d061 | 2016.05.09 39.9 1.41 PASS | PASS | PASS |GMSK|PASS| N/A
2 1609 [ET3DV6 | Body (1900 | 5d061 | 2016.05.10 53.1 1.51 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 [EX3DV4 | Body [1900| 5d061 | 2016.05.10 53.1 1.51 PASS PASS | PASS | N/A | N/A | N/A
8 3967 |EX3DV4 | Head [2450| 965 |2016.05.02 39.1 1.78 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 [EX3DV4 | Body (2450 965 |2016.05.03 52.4 1.96 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 |EX3DV4 | Head |2600| 1106 |2016.03.07 39.2 1.94 PASS | PASS | PASS | N/A | NA | N/A
9 3967 [EX3DV4 | Body [2600| 1106 |2016.03.08 52.1 212 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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