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Calibration dale:

Thus calbeation cartficate documents the tracsabilty o natana! slandards, which ragiae the phy wnts of s (S1),
The messuremsnts a0 Me uncenunlias wih canfidance probabiity are gven on the following peges end are par of the certificate.

Al calbratons have been conducied i 1he dosed labomsary taclity; arvimnment lemperature (22 + 3)°C and humidity < 70%

Calbration Equipment used (MATE cracs far calibrstion)

Swisa Callbeation Service

Prmary Standards [[*] Cal Dato (Cartificate No | Scheduled Caitration
Fower mater NRP M. 104778 06-Ap16 {No. 217-02208/02289) Apr-17
Power gensor NRP-281 SN 103244 16 (No. 217-02288) AT
Fower sansor NRP-Z91 SN 103245 06-Apr-16 (No. 217-02288) Apr-17
R 20 o8 Atter SN 58277 (204) 06-Apr-18 (No. 217-02263) Ape-17
Restecence Probe ESIOV2 SN: 3013 31-Dac-18 (No. £53-3013_Decl6) Dec-17
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Powar sansor E44124 SN 000110210 U6-Ape-16 (in house check Jun-16) In howuse check: Jun- 18
T generator HP 8648C SN US384 2001700 O4-Aug 96 (n house check Jur-16} In nouse check: Jun-18
Network Anatyzar HP 87838 SH: US37300535 18.Oct-01 {in house check Oct-16) In house check: Oct-17
Calirated by:
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Accradited by the Swiss Accraditation Senvice [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiateral Agreament for the recognition of calibration certificates i
Glossary:
TSL tissue simutating liquid
NORMx,yz sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
Dee diode compression point
CF crest factor (1/duty_cycle) of the RF sgnal
ABCD modulation depandent linearization paramelers
Polarization ¢ i rotation around probe axis
Polarization % 4 rotation around an axis that is in the plane nomal to probe axis {al measurement center),
e, B =01s normal to probe axis
Connector Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
<)
d)

IEEE Sid 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

|EC 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 MHZz to 3 GHz)", February 2005

|EC 62200-2, "Procedurs to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human bedy (frequency rangs of 30 MHz to 6 GHz)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

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

NORM{Nx.y.z = NORMx,y,z * frequency _respanse (see Frequency Response Chart). This linearization is
imptemented in DASY4 software versions later than 4.2. The uncertainty of the frequency respanse is included
in the stated uncartainty of ConvF,

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

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

Ax.y.z Bx.y.2 Cxy.2 Dxy.z VRxy.z A, 8. C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. Tha parameters do not depend on frequency nor
meda VR is the maximum cafibration range expressed in RMS voltage across the diode.

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

Spherical isolropy (30 deviation from isotropy): in a field of low gradients reakized using a fiat phantom
exposed by a patch antenna

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement canter from the probe tip
{on peobe axis), No tolerance required,

Cannector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Basic Calibration Parameters

Sansor X | Sensor Y 1 SensorZ Unc (k=2) |
Norm (uVAVim)')* 1.73 141 1.47 +10.1 %
| DCP (mV)® | 99.2 99.4 100.3

Modutation Calibration Parameters

uip Communication System Name A B c ) VR Unc™
d8 dBuv dB mV (k=2)
0 CW x| oa 0.0 10 | 000 | 2424 | $33% |
XY | o0 0.0 1.0 | 2348 =
z| o0 | oo 1.0 2281

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

* The uncettanties of Noem X.¥,Z 00 not atfect the E*-flakl uroertarty inside TSL (see Pages 5 and &)

¥ Numerical irsarization paameter; uncertainty not required

¥ Uncertainty is determined using the max. deviatico from linesr response applying rectanguiar astritution and s expressed for the square of the
faid value
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ET3DVE- SN:1830

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

Februaty 27, 2017

Relative Conductivity < “Depth © Unc

T(MHZ)® | Permittivity” (s'm)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 088 | 774 7.74 7.74 0.63 188 | +120%
835 415 0.90 7.26 7.26 7.26 0.72 175 | +120%
800 415 0.97 707 7.07 7.01 038 240 | +120%
1450 40.5 1.20 6.17 617 617 0.72 1.97 | £120%
1750 401 1.37 5.91 5.91 5.91 0.71 211 +120%
1900 400 140 565 | 585 5.85 0.74 218 | £120%

" Frequency valdiy adove 300 MHz of = 100 MKz only applins for OASY w4 .4 and higher (see Page 2}, else il is restrictod 10 = 50 MHz. The

unceriainty is the RSS of the Com uncentainty &t calbrabon frequency and the uncedaginty for e indicabed frequancy dand Frequency valdty
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for Cor assessments at 30, 64, 128, 150 ang 220 MHz raspectively, Above 5 GHz frequency
vakoity can ba axtendod fo £ 110 Mz

" At frequencies below 3 GHz, the valdity of tissue paramosers (i and ) can be retaxed (o = 10% # lguid compensason fommuia s applied 1o

maasurad SAR values. Al frequencies aboye 3 GHz, the vaidily of tiseus paramaters (¢ and o) @ restncted (o 4 5%. The uncadainty is he RSS of
tha CanvF uncestairty for indicated target fissus parameters

% Alpha/Depth are determined during calibration. SPEAG warmrants that the remaining deviation due 10 ihw boundary effect afler compensation is
ahways legs than & 1% for frequencies below 3 GHz2 and balow = 2% foc fraguencies between 3-6 GHz at any Gelance larger than ha the protie to

dameter from tha boundary
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ET3DVE- SN: 1630 February 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

_!LMH;)C ?g?m.i‘l;my' @ (;Im):)‘; ConvF X ' ConvFY | ConvFZ | Alpha ° (mm)u (l::;)
750 55.5 0.96 691 | 891 | &M 0.58 1.85 £120%
835 55.2 0.87 6.73 6.73 | 6.73 0.61 1.83 +120%
1750 53.4 | 149 528 528 5.28 0.80 244 £120%
1800 533 1.52 507 5.07 5.07 080 | 245 $12.0%

“ Frequency vaddity above 300 Mz of £ 100 MHz only appliss lor DASY v4 4 and higher (soe Page 7). else 2 o restrcted [0 + 50 MHz. The
uncantainty s the RSS of the CaonvFF uncentanty at calityation fequency and the uncertarty for the ndicaled frequency bend. Fraquency vaidty
baicrw 300 MHz i3 = 10, 25, 40, 50 snd 70 MHz for ConvF assessmants at 30, 54, 128, 150 and 220 MHEz respectively. Abova 5 GHz fraguency
validity zan be extendead (o £ 110 MHz

" At frequancies below 3 GHz, the validity of tssue paramelers (¢ snd o} can ba relaed 1o £ 10% if iquid compeansation formula s sppled 1o
measuned SAR values At freguencies abave 3 GHz. the valkifty of tissue parumeters (r and a) i resicied 2 = 5%, The uncertainty is the RSS of
the Corn® uncenainty for indcated target hssue paramedsrs

“ Alpha'Depth are doterminad during calibraion. SPEAG warrants Mat the remaning dovaton due fo the bourdary alfect sfar compansation &
Shwarys less than ¢ 1% for fequencies balow 3 GHz and below + 2% for Meguencies botween: 3.8 GMz at any distance ksrger fan half the probe tp
diameter from the boundary.

Certificate No: ET3-1630_Fab17 Page 6ol 11

F-TP22-03 (Rev.00) 144 /263 HCT CO.,LTD.



| |
ha- FCC ID: ASLSMJ730K Report No.: HCT-A-1706-F001-2

HCTCO.,LTD.
ET3DVB-SN:1630 Fabruary 27, 2017
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: & §.3% (k=2)
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Uncertainty of Axial Isotropy Assessment; £ 0.5% (k=2}
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ETIOVE- SN:1630 Fabruary 27, 2017

Dynamic Range f(SAR}cad)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Centificate No: ET3-1630_Feb17 Page 10 of 11

F-TP22-03 (Rev.00) 148 /263

HCT CO.,LTD.



W
hC'- FCC ID: A3LSMJ730K

Report No.: HCT-A-1706-F001-2
HCTCO, LTD.

ETIDVE- SNI1620 Febreary 27, 2017

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters

[ Sensor Arrangement Triangular
"Cannector Angle () 1289 |
| Mechanical Surface Detection Mode anabled |
“Oplical Surface Detection Mode . T disabled |
Probe Overall Length ‘ 337 mm
“Probe Body Diametsr I 10 mm
“Tip Length 10 mm
Tip Diameter T &8mm|
Probe Tip to Sensor X Calbration Point 7 T 27 mm |
| "Probe Tip to Sansor Y Calibration Point 27 mm |
" Probe Tip to Sensor Z Calibration Peint o 2.7 mm
"Recommended Measuremant Distance from Surface 4mm

Cartificate No: ET3-1630_Fab17? Page 11 of 11
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Calibration Laboratory of

I Schwelzerischer Kallbriendisnst
Schmid & Partner Service suisse d'stalonnage
Engineering AG Servizio svizzero & taratura
Zoughausstrasse 43, 3004 Zurich, Switzerland Swiss Calibration Service
Accrediied by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

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

This calbration canficate documents the Iraceabiity %0 national standards, wivich realze the ohy unsts of (S1)
The and the ) with conficd ity are givan on the lollowing pages and are part of ta centificatn
All catt have been conducied n the dosad lab y faciity: ern 1 tempatature (22 = 35°C and humidity < T0%
Cattwaton Eguioment 1sed (MATE cracal for calibration)

Primary Stancands 12 Cal Date [Certificats No.) Schedulsd Caltiration
Pawer meter NP S 104778 Of-Apr-18 (No. 217-02288/02238) Apr17

Fower sensor NRP-291 SN 103234 06-Apr-16 (No. 217-02268) Apr-17

Powet sansor NRP-Z91 SN 105245 06-Ape-16 (No. 217-02269) Ape-17

ce 20 dB Attenuator SN: §5277 (20x) 05-Apr-16 (No, 217-02263) Ape-17
Aederence Probe ESIOV2 SN, 3013 31-Deac-15 (No. ES3-3013_Dec15) Dac-16
DAE4 SN 560 23-Dec-15 {No. DAESH60_Dec15) Dec-18
Stantaros 4] Check Oate [in house) Schmaued Chack

Power mater E44156 SN GEL1293874 06-Apr-16 (in house check Jun-16) In house chedc Jun-14
Porewr sensor E4412A SN MY41208087 0B-Apr-16 [in housa chck Jun-16] In house chadk Jun-18
Power sensor E44124 SN 000110210 06-Apr-16 (in house chack Jur-16] in house chedc Jun-16
| RF geoarmor HP BB44C SN USIBA2UM T T4-Aug-59 {In hause chack Jun-16] In house check. Jur-18
Network Anadzer HP BTS3E SN USI7380585 18-0¢1-01 (n howse chack Oct-18) In house check: Oct-17
Calitrated by:

Approved by

Issued Novembaer 26, 2016
Thia caltiration certificate shal not be reproduced sxcapt In il withaut wiitten approval of the y
Certificate No, EX3-3797_Nov16 Page 1of 11
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Calibration Laboratory of S, S Kbt

Schmid & Partner N— s (s: Service siisse ¢'dilonnags
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland ’%,,fh/,'\\\;;f S Swiss Cailbration Service

Apcredied by the Swiss Accredzation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service s one of thw signatories to the EA

Multilsteral Ag for the gnition of calibration certificates

Glossary:

TSL tisaue simulating kquid

NORMx,y,z sensitivity In free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compeession point

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

A B CD modulation dependent linearfzation parameters

Polarization ¢ i rotation around probe axis

Polarization 8 A rotation around an axis that s in the plane normal 1o probe axis (st measurement center),

l.e,, & = 0is normal to probe axis

Connactar Angle Information usad 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 Wirelass Communications Devices: Measurement
Techniques”, June 2013

b) |EC 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

¢} |EC 62209-2, "Procadure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used In close proximity ta the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KODB 865664, "SAR Measurement Requirements for 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

NORMx.y,z- Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell, f > 1800 MHz: R22 wavogundo)
NORMx.y,z ara only intermediate values, i.e, the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below Conv).

NORM(f)x.y,z = NORMx,y. 2 * froquency_response (see Frequency Response Chart). This imearization s
implemented in DASY4 software versions Iater than 4,2. The uncertainty of the frequency response is included
in the statad uncartainty of ConvF,

DCPx.y, 2z DCP are numerical lineanzation parameters assessed basad on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor medsa,

PAR: PAR |s the Peak to Average Ratio thal i not calibrated but determined based on the signal
characteristics

Axy.z; Bxy.z Cxy.z Oxy.2 VRxy.z A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific medulation signal. The parameters do not depend on fregquency nor
media. VR is the maximum calibration range expressed in RMS voitage across the diode.

ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field dstributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters appbed 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 cormesponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and highes which allows extending the validity from £ 50 MHz 1o + 100
MH2.

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

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

Connoctar Angle. The angle is assessed using the Information gained by determining the NORMx (no
uncertainty required)
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EX3DV4- SN:3797 November 25, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z | Unc (k=2)
Norm (uV/AVIm)'y _0.60 0.56 | 0.55 | =101 %
DCP (mV)" 97.9 97.7 97.2 |
Modulation Calibration Parameters
uiD Communication System Name A B8 c ) VR Unc |
dB | dBvuv d8 my {k=2)
0 cw % | 00 00 10 | 000 | 1332 | +38% |
Y | 00 00 1.0 | 1485
Z | 0o 00 | 10 [ 1a6g |

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

 Thve uncenakiies of Norm X.Y,Z do not aftect the £ -fiski uncertairty reide TSL (see Pages 5 and )
¥ Numencal lineanzation parameter uncemainty not required

F Uncertainty 5 deteeminad wsing the max. deviation from linese respocss spedying rectanguisr Ssoution and & mgmessed far the sguare of the
feld vahio.
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EX30DVa- SN.aTar Navembar 25, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relati Conductivity Depth ® Unc
f(MHz)® | Permittivity" (Stm)" ConvF X | ConvfY | ConveZ | Alpha® | {mm) (k=2)
150 52.3 0.76 11.99 11.99 1199 | 0.00 100 | £133%
300 453 0.87 11.04 11.04 1104 | 010 125 | £133%
450 435 0.87 1036 | 1038 1036 | 015 126 | £133%
750 419 0.89 9,66 9,68 9.66 044 088 | +120%
835 415 0.0 933 9.33 9.33 0.33 1.01 | +120%
900 415 0.87 9.17 917 9.17 046 | 080 | £120% |
1450 40.5 1.20 8.03 8.03 8.03 043 | 080 | +120%
1750 40.1 1.37 8.03 8.03 8.03 032 | 080 | £120%
1800 40.0 1.40 7.78 7.79 7.79 030 | 080 | £120%
2300 39.5 1.67 7.50 7.50 7.50 036 | 080 | £120%
2450 38.2 1.80 7.21 7.21 7.21 039 | 080 | +120%
2600 39.0 1.96 6.97 6.97 6.97 040 | 083 | +120% |
5250 359 471 5.06 5.06 5.06 0.35 180 | £131%
5600 35.5 5.07 462 462 462 | 040 180 | =£131%
5750 35.4 5.22 476 4.76 4.76 0.40 180 | 2131%

* Frequency vaidty above 300 MHz of + 100 MHz only apphies for DASY vd 4 and tigher (see Page 2). else f is restricied 1o + 50 MHz The
uncarinty s the RSS of the ComyF uncertainty &t caibeation equency and the uncertainty for the indicated Trequancy band. Frequancy validiy
badorw 300 Mz = 4 10, 26, 80, 50 and 70 MHz for CanyF assessments at 30, 64, 128, 150 and 220 MHz respectivaly. Above § GHz frequency
validity can be exsended to = 110 Mz,

' At frequancies badow 3 GHz. the validity of tisus parameless (c #nd o) can ba miaued fo 4 10% if liguid ¢ ton 1 43 & apphed 0
moasured SAR values Af ffeauencies above 3 GHz, the validity of tssue parametsrs (¢ and a) b5 restricled 1o = 5%. The uncertainty is the RSS of
the Cornd® uncertainty for indcated target issue parameters.

“ AphaiDepth are delerminad during calibraion. SPEAG warrants that o remaining deviaton due o the boundery sffect Mer compansation &
ahwdys less than + 1% for frequancies below 3 GHz and below + 2% for frequancies betweon 3.6 GHz s any distance larger than half tha probe tip
diamater from the boundary
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EX3DVA- SN:3797 November 25, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth Unc
Cf(MHD)" | Permittivity” (Stm)’ | ConvEX | ConvFY | ConvFZ | Aipha®| (mm) (k=2)
150 61.9 0.80 11.38 11.38 1138 | 000 1.00 | £133%
300 58.2 0.92 11,02 11.02 1102 | 005 115 | 2133%
450 56.7 0.94 1070 | 10.70 1070 | 008 | 115 | £133%
750 55.5 0.96 9.60 9.60 9.60 050 | 080 | £120%
B35 55.2 0.97 942 9.42 9.42 044 | 080 | £120 %_Q
1750 53.4 140 | 178 7.75 7.75 034 | 093 | +£120%
1900 533 1.52 7.45 7.45 7.45 0.41 080 | £120%
2450 52.7 1.85 749 | 7.8 719 042 | 080 | $120%
2600 52.5 216 .94 .94 £.94 032 | 080 | £120%
5250 489 5,36 4.43 443 | 443 045 | 180 | +131%
5500 48.5 577 3.03 193 | 398 0.50 190 | £131% |
5750 J 48.3 504 | 419 419 4.19 0.50 190 | £131%

® Frequancy vadldity abova 300 MHz of 2 100 MHx only apphies for DASY vd 4 and higher (see Page 2). alse # Is restricted to & SO0MHe The
uncartainty is the RES of the CanvF uncentanty al calibrtion frequency and the uncaranty for the indicated frequancy band. Freguancy validity
baiaw 300 Midz = 4 10, 25. 40, 50 8nd 70 MHz for CanvF assaasmects at 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 GHz frequancy
valldity can be extendad (0 + 110 MHz,

" At freguancies below 3 G4z the yalitity of TEsus paramatens (c and o) can be refaxed 10 £ 0% If hgue campansation formule & applied to

measured SAR values. At frequancies abave 3 GHz, the validity of tiasue {randa) e d 10 = 5% The uncertainty is the RSS of
the Cornd™ uncaenainty for indicaded target bssue paramaters
“ Apha/Depth are d veed cluring cal SPEAG warrants tht the remaning 03viation tue to the boundary affect after compensation s

Always less than ¢ 1% for Frequencies balow 3 GHz and below & 2% for frequencies betwear: 34 GMz at any distance ksrgar tan half the pecbe tip
diameier from the boundary.

Certificute No: EX3-3797_Nov16 Pagaéof 11

F-TP22-03 (Rev.00) 155 /263 HCT CO.,LTD.



W
‘—rC'- FCC ID: A3LSMJ730K

Report No.: HCT-A-1706-F001-2

HCTCO.,LTD.
EX30V4- SN:3797 November 25, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN:3707 Novembaer 25, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial iIsotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcaq)

(TEM cell , feyu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
Cartficate No: EX3-3797 Nov1g Page Sof 11
F-TP22-03 (Rev.00) 158 /263 HCT CO.,LTD.



paCT
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HCTCO,LTD.

EX30V4- SN:3TOY November 25, 2016

Conversion Factor Assessment

{ = 835 MHz WGLS R (H_convF) f= 1900 MMz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), T =900 MHz
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Uncertainty of Spherlcal Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3797 Navember 25, 2016

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

Other Probe Parameters

["Sensor Arrangement Triangular

[ Connector Angle {7} B39
Mechanical Surface Detection Mode " enabled
“Optical Surface Detection Mode ' ‘ disabled
Probe Overall Length | 337 mm |
Probe Body Diameter | T 10 mm
Tip Length 9 mm

| Tip Diameter 2.5 mm
Probe Tip to Sensor X Galibration Point 1 mm
Probe Tip to Sensor Y Calibration Paint T Aimm |
“Probe Tip to Sensor Z Calibration Point . 1 mm

"Recommended Measurament Distance from Surface 14mm

Cartificate Na: EX3-3797_Nov16 Page 11 of 11

F-TP22-03 (Rev.00) 160 /263 HCT CO.,LTD.



paCT

FCC ID: ASLSMJ730K

Report No.: HCT-A-1706-F001-2

HCTCO,, LTD.
Calibration Laboratory of {,sf{;_’;;h,,; S Schweizerischer Kallbriordionst
Schmid & Eanner % ¢ Service suisse détalonnage
Engineering AG SN g Senvisio svizzero di tarstura
Zoughausstrasse 43, 8004 Zurich, Switzerland Y /_ﬂ\f Swiss Caliiration Servics

Accredited by re Swiss Accreditabon Service (SAS)
Tha Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

HCT (Dymstec)

Cliant Certificata No: ES3-3076_Jul16

Accreditation No.: SCS 0108

CALIBRATION CERTIFICATE

Obect ES3DV3 - SN:3076
cotratnpossarss)  QAICALSOA ¥, QACAL:235, QACAL25 6
Catbragon datn: July’ 28,2016

This calibration cerificate cocumants the traceability 10 rational standards, which reslize the physical units of messuwemants (S1)
The measyurements and the uncerainties with conSidance probabilly are given on tha followng pages and are part of the certificate.

All calibratiang have besn conducted in the clasad lab

y {Behity: e P (22 = 3°C and humidity < 70%

Calibration Equipment used (MATE critica far calibeation |

Primary Standards 18] Cail Dt (Certificats No ) | Schedules Calitration
Powor mates NRE SN: 104778 05-Apr-15 {Na. 217-02288/02259) Apet?
Power sensar NRP.Z01 SN: 103244 06-AQ/-1B (No, 217-02288) Ape17
Powes sensor NRP-Z91 SN: 100245 06-Apr-16 (No. 217-02284) Ape-17
Refaronce 20 d8 Atencitor SN: S527T (20x) 05-Apr-16 {No. 217-02293) ApAT
Rat Probe ESSOV2 SN 3013 31-Dec-15 (No. E53-3013 Dec15) Dec-16
DAE4 | SN 9680 23-Dec-15 {No. DAE4-880_Dect5) Dac-18
| Secondary Standards iD Chack Date (n houss) Schadusd Chock
Powsr mowr £44138 SN. GB41283874 DE-Apr-16 (0 house check Jun-16) n house chacic Jun-18
Powor sansor E44124 SN MY41498087 06 Apr-16 (n houss check Ju-16) | in house chock: Jun-18
Power sergor £44124, SN. 000110210 06-Ape-16 (in house check Jun-16) In house chack: Jun-18
RF generatar NP 4648C SN US3B4ZU01700 (4-Aug-89 (in houss check Jun-16) In house check: Jun. 18
Natwork Analyzer HP 8753E | SN: US37360585 18.0ct-01 {in houss chedk Oct-15) In houss check: Oct: 18
Nama Funchon Signatire
Calibraled by: Mcrmel Weber Laboratory Techncian /me)_
Apgrowed by Katju Pokove

This calbration cortficate shatl not be reproduced excapt I full without wrinen approvis of the boratory

Issued July 29, 2016 j
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Calibration Laboratory of Lo, - e Kalibriords

Schmid & Partner % g Service sulsse d'étalannage
Engineering AG > 3 Sarvizio svizzoro di taratura

Zeughausatrasse 43, D004 Zudich, Switzerland ‘g.,/{;_\\\‘\f S uiss Calibvation Service

gL

Accredited by the Swiss Accradaation Servce (SA3) Accreditation No.: SCS 0108

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

Multilatersl Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensifivity in free space

ConvF sensitivity in TSL / NORMx.y,z

oecP diode compression point

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

AB CD modulation dependent linearization parameters

Polarization ip rotation around probe axis

Potarization 8 4 rotation around an axis that is in the plane normal to probe axis (st measurement center),

Le., 8 =0is normal to probe axis
Connector Angle information used in DASY system to aign probe sensor X to the rebot 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 Rata {SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-heid devices used In clese
praximity 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 Measuremen! Requirements for 100 MHz 1o 6 GH2"

Methods Applied and Interpretation of Parameters:
NORMx.y.2: Assessed for E-lieid polarization 8 = 0 (f s 900 MHz in TEM-cell; f > 1800 MHz: R22wa~ogmda)
NORMzx,y,z are only intermediate values, Le., the uncertainties of NORMx,y.z does not affect the E’-field
uncertainty inside TSL (see below ConvF),

o NORM(Nx vz = NORMx y.z * frequency_response (see Frequency Response Chart). This lingarization s
implemanted in DASY4 software versions later than 4.2. The uncertainty of the frequency response i 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 uncentainty required). DCP does not depend on fraquancy nor media,

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

o Axyz Bxyz Cxy2z Dxyx VRXyz 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 callbration range expressad in RMS voliage across the diode.

s ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for f = 800 MHz) and Inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used In DASY4 softwara to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
10 NORMXx,y,z * ConvF whereby the uncertainty corresponds to that given foe ConvF. A frequency dependent
ConvF i3 used in DASY version 4.4 and higher which allows extending the validity from = 50 MHz to £ 100
MHz

« Spherical isotropy (3D deviation from isotropy): In a field of low gradients realized using a fiat phantom
exposad by a patch antenna.

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

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

Cartificate No: ES3-3076_Jul18 Page 2ot 11

F-TP22-03 (Rev.00) 162 /263 HCT CO.,LTD.



| |
ha- FCC ID: ASLSMJ730K Report No.: HCT-A-1706-F001-2

HCTCO,,LTD.
E830V3 - SN:30T6 July 28, 2016
Manufactured: June 29, 2005
Calibrated: July 29, 2016
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASYZ system!)
::nnif::am No: ES3-3076_Jul1s Page 3of 11

F-TP22-03 (Rev.00) 163 /263 HCT CO.,LTD.



W
‘—rC'- FCC ID: A3LSMJ730K

Report No.: HCT-A-1706-F001-2
HCTCO,,LTD.

ES3DV3- SN:3076 July 29, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z | Unc (k=2)
Norm (uV/(Vim)* )" 1.22 1.25 117 =10.1 %
DCP (mV)” | 104.5 102.5 1019 |
Modulation Calibration Parameters R -
uiD c ication Systom Name ' A B c D VR Ung'
dB dBVuV | 48 | mv (k=2)
0 | oW x| 00 00 | 10 | 000 | 2223 | +33% |
Y | 00 0.0 1.0 1 zi21 1
— z 0.0 0.0 10 204.2 |
The relrorled unceriainty of measurement is staled as the standard uncertainty of measurement
multip

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

* The uncenanties of Norm X.Y,Z do nct affect the E'-fisld uncertainty inskle TSL {see Pages 5 and 6)
* Numaercal lineanzation parameter: uncertainty not required.

* Uncertanty & determined using the max. deviation from finsar response epphying reciangular distribusion and is expressed for the sguare aof the
fiolc value
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Report No.: HCT-A-1706-F001-2

ES3DV3- SN:3078

July 28, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © pem,' Co?g;::;i'vtty ConvF X | ConvFY | ConvFZ | Aipha” D(.nmr (2::)
750 419 0.89 6,49 6.49 6.49 0.80 147 £12.0%
235 45 0.90 6.28 6.28 6.28 0.68 1.28 +12.0%
900 415 097 6.13 613 6.13 0.70 1.24 +£120%
1450 40,5 1.20 5.54 5.54 5.54 0.80 1.08 +120%
1750 40.1 1.37 5.40 540 §.40 0.58 136 | +120%
1800 40.0 1.40 5.24 524 5.24 0.75 125 | +120%
1950 40.0 1.40 5.08 5.08 5.08 0.80 117 | £120%
2300 395 1.67 4.94 4.94 4.54 0.80 120 | £120%
2450 39.2 1.80 4.62 4.62 462 | o7e | 126 | £120%

¥ Frequency vaidity above 300 MHz of = 100 MHz only appies far DASY v4.4 and higher (ses Page 2), else i & resirctad to + 50 MHz. The
uncerainty s fhe RSS of the Com® uncertainty at catbration frecuency and the uncertsinty for the indxcaied frequoncy bond, Fraquency vakdity
below 300 MHZ & + 10, 25, 40, 50 and 70 MHz for CornF assessments ot 30, 64, 128, 150 and 220 MHz respoctively. Above 5 GHz frecuency

validity can be extendad to £ 110 MMz

" At frequencies below 3 GHz, the valdity of fizsue parameters (c and o) can be relaxed to = 10% il Iiquid compensation formula is sppled to

measured SAR volues. Al frequencies above 3 GH2. Ihe vaidity of lissue pacamoters (¢ and o) & restrcted to & 5% The uncenainty is the RES of

the CorvF uncertainty for mdicatled target Bsave parameters
“ Apta/Depth e detenmned dunng calibration. SPEAG warrants that the remaining devistion due 10 iha boundary effect after compensation is

ahwiys less than 1 1% for Fequences below 3 GHr and befow & 2% for frequancies betwesn 3-6 GHz at any dstance larger than hall ihe probe tip

diameter fram the Doundary
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FCC ID: ASLSMJ730K

Report No.: HCT-A-1706-F001-2

ES3DV3- SN:3076

July 28, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

z 4 Rolative | Conductivity [ ° Depth Une

(MHz)° | Permittivity {Sim) ConmvFX | ConvFY | ConvFZ | Alpha®| (mm) | (k=2)
750 555 0.96 587 5.87 5.87 0.80 1.16 £120%
835 55.2 0.97 583 5.83 5.83 0.80 1.16 +120%
1750 53.4 1.49 5.01 5.01 5.01 0.43 1.68 +12.0%
1900 53.3 1.52 4.81 4.81 4.81 0.55 1.5% +120%
2450 527 1.85 4.30 4.30 4.30 070 | 1.7 +120%

“ Eroquency validity above 300 Mz of & 100 Miz onty applias for DASY v 4 snd highe (see Page 2), else |} 1s restticted 10 2 50 MHz. The
uncertaity s the RSS of the CanvF uncansrty st calibration fequency and tha uncertaity for the indicated frequency band. Frequency valdity
below 300 MHz is + 10, 25, 40, 50 and 70 MHZ for ConvF assasements at 3{, 64, 128, 150 and 220 MMz respectively, Above 5 GHz frequency

valdity con be extended 10 + 110 MHz

“ Al froquences below 3 Gz, the validity of tissue paramales (= 8nd o) can be relased (0 + 10% If bowe compansation formula & apphed 1o

measured SAR vakies, At frequencies abawe 3 Gz, the validey of tissue parameters (c and o) s festricted 10 = 5%, The uncestanty & the RSS of

tha CanvF uncertanty for indicated target tissue parameterns
 Alpha/Dapth are detenmined during cafbration. SPEAG warrants thal the remaining davieton cdus 1o the boundary effect aftar compansation s

always less than £ 1% for frequencies befow 3 GHz and below ¢ 2% for frequancies batwean 3-8 GHr at any distance Sargar shan half the probe 5o

dameter 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)
Certificate No: ES3-3076_Jul16 Page 7 of 11

F-TP22-03 (Rev.00) 167 /263 HCT CO.,LTD.



W
ha- FCC ID: A3BLSMJ730K Report No.: HCT-A-1706-F001-2
HCTCO.,LTD.

ES30V3- SN:3076

July 28, 2016

Receiving Pattern (¢), 3 = 0°

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

(TEM cell , foys= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= B35 MHz WGLS RS (H_conv) 1= 1500 MHz WGLS R22 (H_convf)
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Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz

-10 -08 06 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: ES3DV3 - SN:3076

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angie (7) T 336 |
Mechanical Surface Detection Mode enabled
Optical Surface Detection Made disabled
“Probe Overall Length T 337mm |
“Prove Body Diameter S 10 mm |
[ Tip Length N f0mm |
Tip Diameter “ mm":
Probe Tip 1o Sensor X Calibration Point 2mm |
Probe Tip to Sensor Y Calibration Paint 2 mm
“Probe Tip to Sensor Z Calibration Paint 2 mm
Recommended Measurement Distance from Surface 3mm
Cestificate No: ES3-3076_Jul16 Page 11 of 14
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Schmid & Pariner & \\::// }"_ S Service sulsse d.:;.n:-m
Engineering AG z & ¢ Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzorland 7N S Suiss Calibration Service
erdurho ™
Accraited Ly Ihe Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Sarvice is one of the signatories 10 the EA
Muttitateral Agreement for the recognition of calibration certificates
cient  HCT {Dymstec) Cartificate No: EX3-3967 Dec16
\CALIBRATION CERTIFICATE (Replacement of No: EX3-3967_Nov16
Otyect EX3DV4 - SN;3067
Caltwaton procedure(s) QA CAL-01.v8, QA CAL-12.v8, QA CAL-14,v4, QA CAL-23.v5,
QA CAL-25v6
Calibration pracedure for dosimetnc E-field probes
Caitiration cate: December 14, 2016
This n coriiticale the y 10 nationat , which realze the ohysical units of measurements (S1)
The s and the uncer with cond e Y a0 givan on the following pagas and are part of the certfcale
Ml cal have bean cond 1 in the cosad lab y Saciity. er paralure (22 = 3)°C and humnidity « 70%

Calivration Equipmant 1eed (MATE criieasl for calibration)

Primary Standards | ID | Cal Date {Certficate No ) Schedided Calbration
Powar metar NRP | SN 14776 | 08-Apr-18 (No. 217-02288/02289) Ane-17

Powar sansce NRP-Z31 SN 105244 | 06-Apr-16 {No. 217-D2286) Apr-17

Powsr sansor NRP-Z91 SN 103245 | D6-Apr-16 (No. 217-02288) Apr-1T

Retarwnce 20 0B Allenuator SN: 55277 (20%) 05-Apr-18 No. 247-02283) Apr-1T

Reterence Probe ESIOVZ SN 3013 31-0ec-15 {No. E53-3013_Dects) Dec-16

DAES SN. 663 23-Dec-15 (No. DAE4-660_Daci5) Dec-16

Secondary Stantarts 10 Check Date (0 housa) Schaduind Check
Powsr meler E44168 SN GB41263874 06-Apr-186 (0 house chack Jun-16) In house check Jun 18
Power sensor E4412A SN: MY4£1498087 06-Apr-18 (0 houss check Jun-16) In house check: Jun-18
Power sensor E44124 SN. 000110210 06-Agr-16 (1 housa check Jun-16) In house check: Jun-18
RF generator HP BG48C SN, US36420071700 DA-Aug-99 (0 housa chack Jun-16] In house chack. Jun-18
Network Analysss HP 8753E | SN LIS37380635 18-Oct-01 (in housa check Oct-16) In hause check: Ot 17

Name Function Signature.,
Calibrated by: Jeton Kestrat ‘Labcentory Techrician a H z//r
. e ¥ _
Approved by Katja Pokoul: Tachnical Maragar % 46 7

155080 Decernber 14, 2010

This catbration certficate shall nof be reproduced exceot in full withaut written spproval of ihe labotsory

Cectilicate No. EX3-3967_Decté Page 1of 11
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HCTCO,LTD.
Calibration Laboratory of A, e .
% SN ’k Kalib
Schmid & Partner e g Service sulsse d'étalonnage
Engineering AG % Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zusich, Switzerland ‘v,,,’f'-'\}\g?“ S suiss Calibeation Service
Accredied by the Swiss Accredtation Sanvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servics is one of the signatories to the EA
Multilateral Agroament for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y.2 sensitivity in free space
ConvF sensitivity in TSL / NORMx,y .z
DceP diode comprassion point
CF crest factor (1/duty_cycle) of the RF signat
ABCD modulation dependent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization 8 @ rotation around an axis that is in the plane normal to probe axis (at measurement centar),
f.e., 8 =0 is normal to probe axis
Cannector Angle information used in DASY system lo align probe sensor X to the robot coordinate systam
Calibration is Performed According to the Following Standards:

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

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

c) |1EC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) far wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHzJ™. March 2010

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

Methods Applied and Interpretation of Parameters:

NORMx,y.z: Assessed for E-field polarization 8 = 0 (f < 800 MHz In TEM-<cell, f> 1800 MHz: R22 waveguldo)
NORMzx.y,z are only intermediate values, |.e., the uncerainties of NORMx,y,z doas not affect the E”-field
uncertainty inside TSL (see below ConvF),

NORM()x.y,.z = NORMx.y,z * frequency_response (see Frequancy Response Chart). This linearization s
implemented in DASY4 software verssons 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 paramaters assessed based on the data of power sweep with CW
signal (no uncerainty required). DCP doas not depend on frequency nor media,

PAR: PAR is tha Peak to Average Ratio that Is not calibeated but determined based on the signal
characteristios

Ax.y.z; Bxy.z; Cx.y.2 Dxy.z. VRx.y,z. A B, C, D are numerical knearization paramelers assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VA is the maximum calibration range expressed in RMS voltage across the dicde.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytica! field distributions based on power
measurements for f > 800 MHz Tha 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 ciose 1o the boundary. The sensitivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for Convi. A frequency dependent
ConvF is used in DASY version 4.4 and higher which alows extending the validity from £ 50 MHz to + 100
MHz,

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

Sensor Offser The sensor offset corresponds to the offset of virtual measurement center from the probe fip
(on probe axis}, No tolerance required

Connecfor Angle: The angle is assessed using the information gained by datermining the NORMY (no
uncertainty required),

Certificate No: EX3-3967_Dec16 Page 2 of 11
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Manufactured:  September 30, 2013
Calibrated: December 14, 2016
Calibrated for DASY/EASY Systems
{Note: non-compatible with DASYZ system!)
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Report No.: HCT-A-1706-F001-2

EX30V4- SN:3967

Dacember 14, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uMAVIm)' )" 0.53 0.40 0.47 +10.1 %
DCP (mV)* 99 3 291 100.0
Modulation Calibration Parameters
uip C ication System Name A B [ D VR Unc”
d8 dBVuv d8 mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 | 1438 | +3.0%
Y 00 00 10 1437
Z | 00 0.0 1.0 171533

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%.

* Tha urcartairtias of Norm X Y,2 do nat affect the E-Seld uncertainty inside TSL (see Pages 5 and 8).

¥ Numancal linearization parameter: uncertanty not required

' Uncertartty = determined ming the max. devation from inear response spphyng reclangular dstribubion and Is axpressad for the square of the

fieid value

Centificate No® EX3-3967_Dec16

Page 4 of 11
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EX30Va- SN:3067 December 14, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unc
F(MH2)® | Permittivity” sim)"© ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2) |
150 52.3 0.76 12.93 12.93 12.93 0.00 1.00 £133%
300 45.3 0.87 12.06 12.08 12.06 0.10 1.20 £133%
450 435 0.87 11.12 11.12 11.12 0.15 1,20 £133%
750 419 ! 0.89 10.53 10.53 10.53 | 0.56 0.80 £12.0%
835 415 0.80 10.07 10.07 10,07 0.43 0.80 £120%
900 415 087 8.04 9.94 9.94 0.50 0.81 +120%
1450 40.5 1.20 8.48 8.48 8,48 0.42 0.80 +120%
1750 40.1 1.37 844 8.44 8.44 0.31 0.80 £120%
1900 40.0 140 | 822 | 822 | 8.22 0.37 (.80 +12.0%
2300 395 1.67 7.74 7.74 7.74 0.35 080 | £+120%
2450 39.2 1.80 7.48 7.48 7.48 0.34 085 | £120% |
2800 39.0 1.98 7.23 7.23 7.23 0.40 0.88 £120%
3500 37.9 2.91 7.41 7.41 741 | 048 0.85 £131%
5250 359 471 549 | 549 549 0.30 1.80 £13.1%
5600 355 5.07 478 4.78 4.78 0.40 1.80 2131%
5750 354 522 5.08 5.08 5.00 0.40 1.80 | 2131 %

Frequency validity above 300 MHz of = 100 MHz only 8pgéss for TASY v4 4 and higher {see Page 2), eise if is restricted to = 50 MHz. The
urcartanty s the RSS of the CanyF uncetainty al caliiration fraquency and the uncertainty for the indicated frecuency band. Fracuancy valkity
heiow 300 MHz is = 10, 25, 40, S0 and 70 MHz far Com# asaessmants at 30, 62, 128, 150 and 220 Mz respectively. Above 5 GHz frequancy
validity can be axtended 10 £ 110 MHz
' At froquencies below 3 Giz, the validiy of Ussue parameters (e 3ng o) can bo relaxed to 4 10% ¥ Sgud 100 foemuls = applied 10
massured SAR values. Al fraquonmes above 3 GHz, the vaidity of tssus paramelens (x 8nd o) 18 restncted 10 £ 5%, The uncertainty is the RSS of
the CorwF uncartarty tor indicated target (issus parsmelens
2 are determined during caitealion. SPEAG warants thet the remaining duviation due to the boundary effect after compensation
abways less than £ 1% for lrequances befow 3 Gz and bolow = 2% for frequencies between 34 GHz st any distance karges than hill 1he probe 1)
dameter from tha bouncary

Cerfificale No: EX3-2967_Dec1d Page Sof 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Canductivity Depth * Unc
& 4 jm_tiz)c Permittivity " {Sim)* ConvF X | ConvFY | ConvFZ Aﬂgf’_< _Amm) | (k=2)
150 61.9 0.80 12.24 12.24 12.24 0.00 1.00 | £133%
300 58.2 0.92 11,89 11,88 11.89 0.05 116 | 2133%
450 56.7 0.84 | 11.82 11.82 11.82 008 | 115 | 2133%
750 56.5 0.96 | 9.79 979 | 979 035 | 107 | 2120%
835 55.2 087 9.62 9.62 962 0.35 088 | +120%
1750 53.4 149 8.19 8.19 8.19 0.43 080 | +120%
1900 53.3 1.52 7.87 7.87 7.87 0.43 080 | £120%
2300 529 1.81 7.68 7.68 7.68 0.48 080 | $120% |
2450 527 1.85 7.49 7.48 7.49 0.38 080 | +120%
2600 525 216 7.28 7.28 7.28 0.37 080 | £120%
3500 513 a3 6.82 6.82 6.82 0.53 079 | £131%
5250 489 5.38 4m 4.71 4.71 | 0.40 1.90 £13.1 %
5600 485 577 4.00 4.00 4.00 0,50 190 | £131%
5750 48.3 | 544 4.24 424 4.24 0,50 190 | =131%

* Fragumnoy vality abovs 300 Mz of = 100MHzomynpmuluDASthGandmgm(uePageZ) ehu-mmmzsomm
uncentaingy s the RSS of the Coevf uncertainty at cabbration freg y and the L Qi y band. Frequency validity
Delow 300 MHz 15 ¢ 10, 25, 40, 50 and 70 MHz for Convi sssessments st 30, 64, 128, 150mmm1zmoocmm Abtve 5 GHz fraguaincy
vatlcity can be sxlendec o = 110 MHz
* At frequencies balow 3 GHz. the valicty of lissus parameles (c sad o) can be relaxed 10 = 0% if liquid compensation fonmula is sppied to
massurad SAR values Al requancies above 3 GHz, the valldity of issue parameters (¢ and a) in restricled to & 5% The uncenainty is the RSS of
tha CanvF uncestanty for anugawnm
' Alpha'Oapth am during SPEAG thal te remaneng cevialion dus 10 he b y effect atter pe
ummmmzmrowoqummmaennnoww-mmmwmnumﬂummlmmmwmmm
diameter from the boundary,

Centificate No. EX3-3967_Dec16 Page 6ol 17
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EXJOV4- SN:3667

e (hormalized)

Frequency respons

Certificate No. EX3-3967 _Dec1f

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

December 14, 2016

1000 1500

f [MHz)

2000

Uncertainty of Frequency Response of E-field: £ 6,3% (k=2)

Fage 7 of 11
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December 14, 2016

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
o . L L] . B

|
05+

o .
—‘; TS SR, S B S S e s & = = e M-‘—d
& |
I |
uj : : . |
= '1” T 1;‘v‘| ':I:- l { 0 |'_'r_» “-“ =
Rot [*]
100 Pz u:-:iT.ﬁL: H!l.'ﬁ.'-.!u_ 25 (T bz

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

Certificate No: EX3-3567_Dec1§ Page 8 of 11
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Caortificate No: EX3-3867 _Declt

Input Signal [UV]

Dynamic Range f(SARcaq)
(TEM cell , foyu= 1900 MHz)

December 14, 2016
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

=835 MHz, WGLS R9 (H_convF) f= 1800 MHz WGLS R22 (H_convF)
aon
]
1
g 5
cinml o " z
=

mutte e e,

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

Devialan

10 -08 08 <04 02 00 D2 D4 08 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Cenificate No: EX3-3967_Doc16 Page 10 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

:‘F—S-éﬁsﬁf x:rafagemént Triangular
Connector Angle (*) 271
Mechanical Surface Detection Mode | " enabled |

“Optical Susface Detection Mode disabled |

“Probe Overall Length =SS5 337 mm
Probe Body Diameter I T 10mm
Tip Length - [ T amm |
Tip Diameter 25mm

| Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibeation Point : 1 mm
‘Probe Tip to Sensor Z Calibration Point T mm |

Recommended Measurement Distance from Surface 1.4 mm

Centificate No: EX3-J967 _Dec16 Page 110l 11
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FCC ID: ASLSMJ730K

Report No.: HCT-A-1706-F001-2

HCTCO,,LTD.
Calibration Laboratory of W/ Scnelsaitschus Kallbatardienst
Schmid & Partner R g m-m‘;«m
Engineering AG 2 & Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriand "@Ngg \- ‘.[ S Swiss Calibration Service

Actredied by the Swiss Accreditatan Servion (SAS)
Tha Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of callbration certificates

Calioration Equipmant usad (MATE critica for calbration)

This calinration ceetificate docurments the iraceabifly 1o national standards, which realize the phy
The meazuraments and tha uncertaintes with confidencs probatality ame given on the folowing pegen &nd sre part of the cerificate

Accreditation No.: SCS 0108

| unng of s (S1)

ANl calivrations hava bean conducied in the chsed laborstony taclity, envronment lemoerature (22 + 31°C and humidity < 705

Primary Standards (7] Cal Dote (Certificate No.) Scheduled Calivratian
Power meter NRP 5N 104778 M-Ape17 (No. 217-02621/02522) Apr-18
Powsr sansor NRP-Z51 SN: 103244 O-Ape-17 (No. 217-02521) Apr-18
Power sersor NRP-Z01 BN: 103245 D4-Ape-17 (No. 217.02525) Ape-18
FRaterance 20 dB Attenuator SN: SS277 (20x) 07-Ape-17 (No. 217-02528) Apr-18
|_Raference Probe ES30V2 BN: 3013 31.Dac-16 (No. ES3-3013_Dec16) Dec-17
DAE4 SN: 650 7-Dac-18 (No. DAE4-660_Dec16) Dac-17
Secondary Standards 3] Check Dals {in house) Schwduled Check
Power maoter E44198 SN: GB41293674 0fi-Apr-16 (In houss chack Jur-16) In house chack: Jun-18
Power sensor £E4412A SN: MY4149e087 05-Apr-16 [In houss chack Jun-16) In hoatse check: Jun-18
Powor sensor E4412A SN: 000110210 08-Apr-16 (in house chock Jun-16) In house check: Jun-18
RF ge HP 8648C SN US3842001700 04-Aug-09 {In housa chack Jin-15) n housa check. Jun-18
N Anabyzor HP BT53E SN- USATI50585 18-0c1.01 (In howse check Dot-16) n houne check: Ot-17
Narme Function
Calibrated by: Michax : b
Appeoved by:
This callbwation cartficats shall not be regr sxcapl in full without writien approval of the Y.
Cartificate No: EX3-3968_May17 Page 1 of 38
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Calibration Laboratory of Ry Solwetzadschir Kalbrierds

Schmid & Partner o \\—é Z g Service suisse d'italonnage
Engineering AG e Servizia svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland % @’_.\? S wiss Caflibration Service

Accredted by the Swiss Accreditation Service (SA5) Accreditation No.: SCS 0108

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

Mu Ag for the recognition of callbration certificates

Glossary:

TSL tissue simulating liguid

NORMx.y,z2 sensilivity in free space

ConvF sensitivity in TSL / NORMx Yz

Dce diode compression poin|

CF crest factor (1/duty cycle) of the RF signal

A B.CD moduiation dependent linearization parameters

Polarization @ rofation around probe axis

Paolarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le, 3 =0 s normal 1o probe axis
Connector Angle information used in DASY system 1o aSign 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 Spacific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuroment
Technigues®, June 2013

b) |EC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

c) |EC 82209-2, "Procedure to determine the Specific Absarption Rate (SAR) for wireless communication devicas
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 to 6 GH2"

Methods Applied and Interpretation of Parameters:

= NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-ceil; f > 1800 MHz: R22 waveguide),
NORMx,y.2 are only intermediata values, |.e., the uncertainties of NORMx.y,z does not affect the E--field
uncestainty inside TSL (see below ConvF)

o NORM(f)x.y.z = NORMx,y,2 * frequency_response (see Frequency Response Charl). This finearization is
impiemented in DASY4 software versions ater 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 (he 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 Bxyz Cryz Dxyz VRxyz A B, C D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

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

« Sphercal isatropy (30 deviation from [sofropy): In a Neld of low gradients realized using a flat phantom
exposed by a patch antenna.

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

« Connector Angle: The angle & assessed using the information gained by determining the NORMx (no
uncartainty required).

Certificate No: EX3-3968_May17 Page 20of 38
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Probe EX3DV4

SN:3968

Manufactured: = September 30, 2013
Calibrated: May 31, 2017

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY?2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Basic Calibration Parameters
= Sansor X Sensor Y Sensor Z Unc (k=2) |
| Norm (uVi(vimy)" 0.34 0.33 0.41 £101 %
{ DCP (mV)" 105.3 103.7 101.6 i
Modulation Calibration Parameters
[uio c ication System Name A 8 [ D VR Unc™
[ (s d8 | dBVv 98 | mv | (k=2)
|0 ow x| oo 00 | 10 | 000 | 1668 | =27% |
Y 00 0.0 10 | 167.0
Z 0.0 0.0 1.0 | | 1628
Note! For details on UID parameters see Appendix.
Sensor Model Parameters
c1 c2 a T T2 T3 T4 T5 T6
fF fF V! ms.V™? ms.V™* ms i v
X 3891 285.0 34.75 14.00 1.299 4.917 0.303 0.332 1.002
Y 38.40 2825 34.90 12.77 1.162 4935 0244 | 0361 1.003
Z 2787 | 2093 36,27 12.33 1412 4.946 0.00 0.285 1.004

The reporied 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 uncestarties of Norm X Y Z do not affoct the E"-$eid uncertainty inside TSL {see Pages 5 and 6}
* Numancal lineerizaticn parameter uncertanity not required

¥ Uncestainty i determined using fie max. de from knear resp applyey rectangular distribuson and is expeeased for the square of the
field v,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | Depth® Unc
1(MHZ)® | Permittivity” (S/m)" ConvF X | ConvFY | ConwFZ | Alpha® | (mm) (k=2)
500 427 0.88 1081 | 1091 10.91 0.10 1.10 | #133%
750 41.9 0.89 10.78 10.78 10.78 0.58 080 | +120%
835 415 0.90 10.55 i 10.55 10.55 0.51 080 | +120%
200 415 0.97 10.23 10.23 10.23 0.50 080 | $120%
1450 405 1.20 9.14 9.14 9.14 0.39 080 | £120%
1750 40.1 1.37 9.06 2.08 9.06 043 | 085 | £+120%
1900 40.0 1.40 8.66 8.66 8.68 043 | 080 | £120%
2450 39.2 1.80 7.95 785 | 795 0.37 0.91 +120% |
2600 39.0 1.96 7.72 1.72 7.72 0.42 0.93 £12.0 %
5250 35.9 471 549 5.49 5.49 0.35 180 | +131%
5600 355 5.07 4.90 4.90 4.90 0.40 1.80 2131 %
5750 354 522 5.07 507 507 0.40 180 | 2131%

" Frequercy validity abave 300 MHz of ¢ 100 MHz oriy applies for DASY va.4 and higher (see Page 2), elo ¢ & restricted to & 50 MHz. The
uncertainty is the RES af the CanvF uncestanty of calibeation frequeccy and the uncertainty for the indicsted fraquency band. Freguency vaildity
balaw 300 MHz @ = 10, 25, 40, 50 and 70 MHz for ConvF sssessments of 30, 64, 126, 150 and 220 MRz respaciively. Abave 5§ GHz lrequancy
volidity can be entendad 1o £ 110 MHz

' M frequencies befow 3 Ghz, the validity of tssue parometers (¢ and o) can be relaxed 1o 2 10% i iiquid P 4 in hed to
maesswed SAR values. Al frequencias abave 3 GHz, the validity of lissue parameters (e and o) & restricted to + 5% The uncenainty is the ASS of
the Connf uncartainty for Indicated target tissue parametens.

“ AlphaiDepsh are determined during calbration. SPEAG warrants that the remaning deviabon due 1o the boundary efiect atter compensation &
Stays less than £ 1% for frequencies below 3 Gz and below 2 2% for frequencies batween 3-6 GHz &t any dstance larger than ha¥f the probe o
diametar from the boundary
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

f{MHz)© Po?:::!ur::y' Co?;:nc;!'vl v ConvF X l ConvFY | ConvFZ | Alpha® m)“ (2:5
600 58.1 0.95 10.81 | 10.8% 10.81 0,09 1.10 +133%
750 55.5 0.98 10.57 10.57 10.57 0.46 0.80 +12.0%
835 55.2 0.97 1015 | 1015 10.15 045 0.88 £ 12.0 %
1750 53.4 1.49 8.54 8.54 8.54 044 0.84 +120%
1900 53.3 1.52 8.19 8.18 8.19 0.40 0.80 +12.0 %
2450 52.7 1.95 8.05 8.05 8.05 043 080 | £120%
2600 52.5 2.16 7.87 7.87 7.87 0.32 0.98 +12.0 %
5250 48.9 5.36 4.90 4.90 4.90 040 190 | +13.1%
5600 48.5 5.77 4.18 4,18 418 | 045 190 | £131%
5750 48.3 1 5.94 4.28 4.28 4.28 0.50 190 | #1311 %

© Frequency validty aboye 300 Mz of £ 100 MMz only appiles for DASY v4 4 and highse (see Page 7). eles I Is restricied o & 50 MHz. The
uncenginty is the RSS of the Comd uncertainty at caibration frequency and the uncenainty for the Indicated fraquency band. Fraquency validity
balow 300 MHz i £ 10, 25, 40, 50 and 70 Mz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respactivaly. Above 5 GHZ frequency
walidity can be exianded to = 110 MHz.

" At fraquancies bakw 3 GHz, the validity of fissue parameters (¢ and o} can be reiaxod 1o + 10% if iquig comp y Sormids & spplisd to
messuted SAR values M frequancies abave 3 GHz, the validity of tissue parametars (o and o) is restricied to & 5% The uncertainty in the RSS of
the Conm® uncenainty for indicated target issue paramesters.

© AphadOepth are determinad Gurting catbrasion. SPEAG warrants that the remaining deviation dua 1o the boundary affect afler compansation s
always l8ss han 1 1% for frequencies balow 3 GHz and below £ 2% for freguencies batwoen 3.6 GHz at any astanca larger than hall the probe to
diameter fram the boundary
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Frequency Response of E-Field

Frequency response (normalized)
P

(TEM-Cell:ifi110 EXX, Waveguide: R22)

|
| | + | 5 | | " | | $ 4
] 1
500 1000 1500 2000 2500 3000
f [MHz2)

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

=600 MHz, TEM f=1800 MHz R22

Ofe=taed -t atlieg et ttibreg g oottt e togan
- -~ H

Error [48)

: i | : L Y | [ VR VP BN L
11" 100 50 0 1] X 140
Rot [*]

3 o .| »
100 Wiz 0T WHz 1800 TiHz 2400 Wk

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell , foua= 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_com#) = 1800 MHz WGLE R22 (H_conv)

N 21w
al
ewime 000 rwasew: wapna

—anand

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

5
-:é.
>
3.

10 08 06 04 02 00 D02 04 085 08 1.0

Uncertainty of Spherical Isotropy Assessmant: £ 2,6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters

Sensar Arrangement Triangular
| Cannector Angle (") 631 |
f Mechanical Surface Detection Mode enabled |

Optical Surface Detection Mode disabled

Probe Overall Length 337 mm

Probe Body Diameter 10 mm

Tip Length ——— 9 mm

Tip Diameter 25mm

Probe Tip to Sensor X Calibration Point 1 mm

Probe Tip to Sensor Y Cakbration Poanit 1 mm

Probe Tip to Sensor Z Calibeation Point | 1 mm
[ "Recommendad Measurement Distance from Surface o I 1.4 mm
Cenificate No: EX3-3068_May17 Page 11 of 38
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Multilateral Agreemant for the recognition of calibration certificates

Glossary:

TSL tissue simuiating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity In TSL / NORMx.y.z

DCP diode compression poinl

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

AB.CD moduiation dependent linearization parametars

Polarization ¢ @ rotation around probe axis

Polarization § 8 rotation around an axis that is in the plane normal to probe axis {at measurement center),

Le., 8 =0 is normal to probe axis
Connecior Angie information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d

IEEE Std 1528-2013, "|EEE Recommendad Practice for Determining the Peak Spatiai-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wieless Communications Davices: Measurement
Techniques”, June 2013

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 1o 6 GHz)", March 2010

KDB 865664, "SAR Measuremeant Requirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMx.y,2: Assessed for E-feld polarization 8 = 0 {f < 900 MHz in TEM-celi; f > 1800 MHz: R22 wavegunde)
NORMz,y,z are only Infermediate values, |.e., the uncerainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below CanvF).

NORM(f)x.y,z = NORMx.y,z * frequency_response (see Frequency Response Chart), This linearzation s
mplemanted in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
n the stated uncertainty of ConvF

DCPx,y,z: DCP are numerical linearization parameters assessed based on the dats of power sweep with CW
signal {no uncertainty required). DCP does net depend on frequency nor media,

PAR: PAR s tha Peak fo Average Ratio that is not calibeated but determined basad an the signal
characteristics

Ax.y,z. Bx,y,z; Cx,y,2; Dx,y,z; VRx,y,z: A, B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal, The paramelers 6o not depend on frequancy nor
media. VR is the maximum cakbration range expressad in RMS voltage across the dicde.

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

Spherical isatropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
axposed by a paich antenna.

Sensor Offset: The sensor offset corresponds 1o the offset of virtual measurament cantar from the probe tip
(on probe axis). No folerance required.

Connector Angle. The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

%a_glg Calibration Parameters

[ Sensor X Sensor ¥ Sensor Z Unc (k=2) |
Norm (uVI(Vim) )" ‘ 0.34 0.33 0.44 +101 % |
DCP (mV)~ | 101.1 | 102.4 100.9 |

Modulation Calibration Parameters

uiD Communication Systam Name A 8 | cC D VR | Unc
- 48 | dBVjv o | ow; || e
0 oW X | 00 00 | 10 000 | 1471 | =33% |
Y 0.0 00 | 10 145.9
4 0.0 00 | 10 | 138.8
Note: For details on UID parameters sea Appendix
Sensor Model Parameters
c1 c2 a T T2 | T3 T4 TS5 | T6
fF iF v ms. V" msV' | ms A s |
X 48.92 362.8 35.32 18.71 1.368 4.938 0.184 0.531 1.004
Y 2191 | 1618 | 3516 673 0877 | 4912 0.044 0.199 0.999 |
Z 47.91 358.6 35.94 16.51 1.333 4972 | 0.849 0481 | 1.008 J

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 uncartainties of Noem X.Y.Z do aot affect the E*-fisld uncenanty insite TSL (ae Pages 5 and &),
" Numerca! insanzation paramster. Locartainty net required.

' Uncartainty 15 datermnsy sing the mise i from lnaer Applying rectangular gistibution and s expressed for the sgusre of hy
fiedd value
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Head Tissue Simulating Media

: ” Relative | Conductivity | . Depth ™ Unc

(MHz) Permittivity {S/m) ConvFX | ConvFY | ConviFZ | Alpha (mm) (k=2)
150 523 0.76 12.83 12.83 12.83 0.00 1.00 133 %
300 453 087 11.88 11.88 11.88 0.08 1.20 +133%
450 435 0.87 11.04 11.04 11.04 0.13 1.25 133 %
750 41.9 0.88 10.75 10.75 10.75 0.51 0.87 +120%
835 415 0.90 10.44 10.44 10.44 0.54 0.83 +120%
90a 41.5 0.97 10.33 10.33 10.33 0.50 0.80 +120%
1450 40.5 1.20 9.07 9.07 9.07 0.34 0.80 +120%
1750 40.1 1.37 8.63 8.63 8.63 0.38 £.83 £12.0%
1800 40.0 1.40 8.38 8.38 8.38 0.38 0.80 +120%
2300 39.5 1.67 8.11 8.11 &1 0.35 0.80 +120%
2450 39.2 1.80 7.79 7.79 7.78 0.27 0.85 +12.0%
2600 39.0 1.98 7.62 7.62 7.62 0.38 0.85 £120%
5250 358 471 5.15 5.15 5.15 0.40 1.80 +13.1%
5600 355 5.07 491 491 4.9 0.40 1.80 £13.1%
5750 354 522 5.12 5.12 5.12 0.40 1.80 +13.1%

© Froquancy valdty above 300 MHz of + 100 MKz only applies tor DASY vd 4 and highor (soe Page 2), else f s restncled 1o = 50 MHz The
uncertainty m the RSS of the Convi® uncertainty st calbration frequency and the uncertainty for the indGicated frequency band. Fraguency validity
Delew 200 MMz is 2 10, 25, 40, 50 and 70 Mz for CanvF pesessmestls at 30, 64, 128, 150 and 220 Mz respectivaly. Above 5 GHz frequarcy

vakdity can be axierdod 1o = 110 Mz

" At requencies balow 3 Gi4z. the visidity of fissus parameters (z and o) can be rsansd (0 £ 10% If lqud compansabion formua s appied o

measurad SAR values, Al frequencies adove 3 GHz, the validity of Sssue parameters (e and o) |s restricled 1o = 5%. The uncertainty is (he RSS of

1he ConvF uncenainty far mdicateo target bssus parametens
“ Alpha'Degth are determned daning caliration, SPEAG wartunts that the remainkyg deveton dus (o the bobndary effed iter compansaticn &

alwarys less than 2 1% for frequencies below 3 GHz and below £ 2% for Fequencies between 3-8 GHz at any distance larger than half 1he prabe tip

diameter from the bourdery,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Une

F(MHz)© | Parmittivity™ (Sfm)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.8 0.80 12.34 12.34 12.34 0.00 100 | +133%
300 582 0.92 11.41 11.41 1141 0.04 125 | +133%
450 56.7 | 094 11.21 11.21 1.21 0.08 125 | £133%
750 55.5 0.96 10.26 10.26 1026 | 040 097 | +120%
835 552 | ogr 9.90 9.90 9.90 0.38 098 | +120%
1750 53.4 148 849 8.49 8.49 0.33 094 | £120%
1900 533 1.52 B.14 8.14 8.14 0.34 093 | £120%
2300 52.9 | 181 6.09 8.09 8.00 0.33 089 | +120%
2450 52.7 |__195 7.93 7.93 7.93 0.37 085 | £120%
2600 525 | 216 7.70 7.70 7.70 0.16 108 | £120%
5250 489 5.36 4.80 4.80 4.80 0.40 190 | #131%

5600 485 5.77 4.18 4.18 418 0.40 1.90 | +131% |

5750 483 | 4.48 4.48 4.48 045 | 180 | £131%

© Froquency validty sbove 300 MHz of = 100 Mz anly appiies for DASY v4.4 and higher (see Page 2. slse I 5 esticted 10 = 50 MRz The
unceriainty = the RSS of the Comé uncenalnly st caibeanion frequency and the uncertainty for the indicaled frequency band. Freguency validity
below 300 MMz & £ 10, 26, 40 50 and 70 MHz for ConvF assessments 81 30, B4, 128, 150 and 220 MMz respectivaly. Abave 5 GHz frequancy
vaidlv can be exiended 1o £ 110 MMz

" At frequencies balow 3 GHz, tho visldity of 15500 paramatens (2 8nd n) can be relaed 1o = 10% I liguit cor = (3 1o
measured SAR values. Al frecuencies sbave 3 GHz, the vaildity of tissue parameters (£ and a) 15 esticie0 to + 5% The uncansinly |s the RSS of
mo Cor® uncenainty for indicated targel Ussue pararnetam

Apha/Degih are defermined Guring calbralion, SPEAG wiTants thal the remsning deviation due 10 hs boundary effect after compensation =

abwuys less than £ 1% for frequencias badow 3 GHE and balow 1 2% lor requancies between 5-6 GHz of any distance larger than ha¥ the probe 1o
dismeter om the bourdary.
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Fre

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

t | - 4 - > | - * | A I N S S50 S e .T_._.‘
o 500 1000 1500 2000 2500 3000
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30DVA- SN:3863 Aay 31, 2017

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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EX30V4. SN-3863 May 31, 2017
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3863 May 31, 2017
Conversion Factor Assessment
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN:3863 May 31, 2017

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

Other Probe Parameters

“Sensor Amrangement = Trangular |
“Connector Angle (*) T 1058 |
Mechanical Surface Detection Mode enabled
Optical Surface Detaction Mode disabled
Probe Overall Length | 337 mm
Prebe Bedy Diameter g 10 mm
| Tip Length 9mm
| Tip Diameter 2.5mm
[ "Probe Tip to Sensor X Calibration Point 1 mm
_l Probe Tip to Sensor Y Callbration Point 1 mm

Probe Tip 1o Sensor Z Callbration Paint N = | 1mm
[ Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3863_May17 Page 11 of 38
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FCC ID: ASLSMJ730K
HCTCO,LTD.

Report No.: HCT-A-1706-F001-2

Calibration Laboratory of S,

Schmid & Pariner —
Engineering AG %
Zeughausstrasse 43, B004 Zurich, Switzeriand

Servizio svizzero di taratura
A, e Swiss Calibration Service

Accradiied by the Swiss Accreditation Servcs (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiistersl Agreement for the recognifion of calibration cerlificates

cient  HCT (Dymstec)

s Schweizerischor Kalibrierdienst
c Service suisse d'étalonnage
S

Accreditation No.: SCS 0108

Certificate No: D750V3-1014_Jul16

CALIBRATION CERTIFICATE

Object D750V3 - SN:1014

Calibeation procedusefs) QA CAL-05.v9

Calibration date: July 22, 2016

This calibeation cedificate documents the {racesbilty to national standards, which reaize the physical units of measuremants (1),
The meast s and e ur intins with confidence probablity are glven on the following pages and ame pan of the candicate

All calibrations have been conducted in the closed laboratory faclity: snvirpnmaent tumporature (22 = 3)°C and humdity < 70%,

Caliteation Equipment used (MATE crifical for caltbration)

This caliteation corfficate sl not ba reproduced excepl in Rl without written appeoval of the laboratory

Primary Standards IK_)_!_“ Cal Date (Ceortdicate No.) Sohaculed Cailbration
Powser mater NAP SN: 104778 05-Ape-16 (No. 2170228842280 Ape-17

Powar sanaor NRP-Z91 SN: 103242 06-Apr-16 (No. 217-022388) Ape-17

Power sensor NAP-291 SN: 103245 08-Apr-18 (No. 217-02289) Apr-17

Fisterenca 20 dB Atleauator SN: 5068 {20K) 05-Apr-16 {No. 217-02292) Apr-17

Type-N miamatch combination SN; 5047 2/ 05327 05-Api-16 (No. 217-02285) Apr17

Aelerance Probe EX30VA SN: 7340 16-Jun-18 (No. EX3-7348_Jun16) Jun-17

DAE4 SN: 601 40-Dec-15 (No. DAE4-601_Dac15) Doc-18

Secondary Standards 10 ¥ Check Date {in houss) Sohedulad Check
Power metsr EPM-4424 SN GBI7480704 07-0ct-15 (No. 217-02222) In house check: Oct-18
Power sansar HF 8481A SN:; US37292783 07-0Oct-15 (No. 217-02222) In house check: Oct-16
Power sansar HF 84814 SN MY41092317 07-0ct-15 (No. 217-02223) In house checke Oct-16
| RF generator AAS SMT-06 SN 100672 15-Jun-15 {in house check Jun-15) in housa check: Oc-16
| Network Anatyzur HF 8753E | SN: LUS3Ta60585 18-0ct-01 {in housa check Oct-13) in house checke Oct-16

Name Function
Cadbrated by: Claudia Laublar Laboratory Technician L7 §
Approved by Kasia Pokovic. Technical Managor /@.

lssued, July 26, 2016

Certificate No: D750V3-1014_Jul1g
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

G Schweizerischer Kaiibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accradited by the Swiss Accreditation Sarvica (SAS) Accreditation No.: SCS 0108
The Swiss Accraditation Service s one of the signatories to the EA
Multilstersl Agresment 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) 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 8 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 cerificate are valid at the frequency indicated.

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

e Feed Point Impedance and 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.

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

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

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

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

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

Cenicate No: D750V3-1014_Jul16 Page20t 8
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FCC ID: ASLSMJ730K

Report No.: HCT-A-1706-F001-2

Measurement Conditions

DASY system configuration, as far as not given oo page 1.
DASY Version DASYS V5288
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequoncy 750 MHz = 1 MH2z
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 4089 +8% 0.91 mho/m =6 %
Head TSL temperature change during test <05°C e —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 @) of Head TSL Condition
SAA measurad 250 mW input power 212 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8,29 Wikg = 17.0 % (k=2)
SAR avaraged over 10 cm”® (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.39 Wikg
SAR for nominal Head TSL parameters normalized o 1W 5,46 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters {220202)°C 551+68% 0,98 mhoym = 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 2.24 Wikg
SAR lor nominal Body TSI parameters normalized to 1W B.74 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measursd 250 mW Input power 1.46 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.72 Wikg = 16.5 % (k=2)

Certficate No: D750V3-1014_Julié
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transicrmed to feed point 5470Q+22iQ

Aeturn Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4360-08112
Retum Loss -411dB

General Antenna Parameters and Design

I Electnical Delay (one direction) ] 1.033 ns

Aiter 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 canter conductor of the feading line is directly connected to the
second arm of the dipole, The antenna is therefore shon-circulted for DC-signals. On some ol the dipoles, small end caps
are added 1o the dipole anms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 22, 2010
Cerilicate No: D750V3-1014_Jul1é Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 21.07.2016
Fest Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V3; Serial: D750V3 - SN: 1014

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

Medium parameters used: =750 MHz; o= 0,91 S/m; &= 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 30.12.2015
« Phantom: Flat Phantom 4 9L; Type: QDOOOP49AA; Serial: 1001

« DASYS5252.8.8(1258). SEMCAD X 14.6.10(7372)

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

Reference Value = 58.75 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,19 Wikg

SAR(1 g) = 2.12 W/kg; SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.83 Wikg

-2.14
-4.28
-6.42

-8.56

-10.70

0dB = 2.83 Wikg = 4.52 dBW/kg

Certificate No: D750V3-1014_Jul18 PegeSol &

F-TP22-03 (Rev.00) 210 /263 HCT CO.,LTD.



| |
ha- FCC ID: ASLSMJ730K Report No.: HCT-A-1706-F001-2

HCTCO, LTD.

Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 22.07.2016
T'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parsmeters used: =750 MHz; o= 0.99 8/m; & = 55.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9,99, 9.99, 9.99); Calibrated; 15.06.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

« DASY5252.8.8(1258);: SEMCAD X 14.6.10(7372)

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

Reference Value = 57.48 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.42 W/ikg

SAR(I g) = 2.24 W/kg; SAR(10 g) = LA46 W/kg

Maximum value of SAR (measured) = 3.01 Wikg

dB
0

-2.40
4.80

-9.60

-12.00

0 dB =3.01 W/kg =4.79 dBW/kg

Cartificate No: D750V3-1014_Jul18 Page 70! 8
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Impedance Measurement Plot for Body TSL
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FCC ID: ASLSMJ730K

Report No.: HCT-A-1706-F001-2

HCTCO, LTD.
: A
ga::bf:'g’; L'.;boratory of Ss‘\\\_.///"/,; 3 S Schweizerischer Kalibrierdienst
Ci m! ; anner M c Service sulsse o'éalonnage
Engineering AG N Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand TN S swiss Callbration Service

Accredited by the Swiss Accraditation Senvice (SAS)

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

Multitateral Agr for the

HCT (Dymstec)

Client

gnition of calibration certificates

Accroditation No.: SCS 0108

Certificate No: DB35V2-441_Nov16

CALIBRATION CERTIFICATE

—

Object D835V2 - SN:441
Calibration procedurs(s) QA CAL-05.v9
Caliraon date

Calibration Equipment used (MATE critical foe calration)

November 16, 2016

Calibration procedure for dipole validation kits above 700 MMz

This calibeation cerdificate documants ihe tracesbility 1o nafiona? standards. which realize the physical unils of measiremants (54)
The measurements and thi uncanainties with confidance probability ane grven on the following pages and are part of the cedificate

Al calibeativns have basn conducied in the ciosed Izboratovy facility: emvironment femperaturs 122 + 3)°C and humidity < 70%.

Primary Standarids 1D # Cal Date (Cartificate No.) Scheduled Calibration
Power meter NP SN: 104778 06-Ape-16 (No. 217-02288/102289) Apr17
Powar sensor NRP-Z81 SN 103244 06-Apr-16 (Na, 217-02288) Apr17
Power sensor NRP-Z291 SN 103245 U6-Apr16 (No. 217-02289) Apr-17
Realerence 20 o8 Attenuatar SN 5058 (20%) 05-Apr-16 (No, 217-02282) Apr7
Type-¥ musmatch combination SN: 5047.2/ 08327 05-Apr-16 [No. 217-02295) Apr-17
Rafarance Probe £X30V4 SN. 7348 154lun-16 (Ne. EX3-7328_Jumié) Jun7
DAE2 SN: 601 30-Dec-15 (No, DAE4-E01_Dec15) Dec-18
Secondary Standards iD# Check Date {in house) Schediled Check
Powar matar EPM-4424 SN: GB3748070¢ 070ct-15 (in house check Det-16) In housa check: Oct1-18
Powur sansor HP B4B1A SN: US37292743 07-0ct-15 (In housa check Oct-18) in house chackc Oct-18
Powwr sansor HP B461A SN MY4tosea? 07<0ct-15 {in house check Det-18) in nouse chack: Do1-18
AF genesator R&S SMT-06 SN 100372 15Jun-15 (in house check Oct-18) iIn house chack. Oct-18
Netwark Analyzer HF 8753E | SN: US37300585 18-0ct-01 (in house chack Oct-16) n house check: Oct-17
Name Function Synatiyre

Calibrated by: Claudio Lesibar Labomtory Technictan k )

| Vs
Approvad by: Katja Poxovic Tachnical Manager

e

tssuad: Novembar 17, 2016

This calibeation cendicate shall not ba moroduced excepl in full wehout weittan approval of the fabaratory

Cedificate No: D835V2-441_Novis
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e
Calibration Laboratory of S S  Schwaizerischer Kallbrisrdienst
Schmid & Partner % Sarvice suisse d'dtalonnage
Engineering AG e C  sarvisio evizzara di taratura
Zoughausstrasse &3, B4 Zurich, Switzertand % o S Swiss Calibration Service
ol
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilsteral Agreement for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Pracfice 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

¢) 1EC 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.

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

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

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

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

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

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

Cartificate No: DB35V2-441_Nov16 Page 2ol B
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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 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy B35 MHz = 1 MH2z
Head TSL parameters
The following parameters and calculations were applied.
Temperature Pearmittivity Conductivity
Nominal Head TSL parameters 220°C 41.5 0.90 mho/m
Measured Head TSL parameters (220202)"C 40926% 0.94 mha/m + 8 %
Head TSL temperature change during test <05°C ——— —-
SAR resuit with Head TSL
SAR averaged over 1 em’ {1 g) of Head TSL Candition
SAR measurad 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalizad to 1W 9.38 Wikg = 17,0 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.11 W/kg = 18.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 552+6% 1.01 mho/m + 6 %
Body TSL temperature change during test <05°C eee —
SAR resuit with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 9.62 W/kg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.63 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 6.37 W/kg = 16.5 % (k=2)

Certificate No: D835V2-441_Nov16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtarmed to feed point 5080-18jQ

Return Less -34.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 46.00-46

Return Loss 24008

General Antenna Parameters and Design

Electrical Delay (one diraction) ] 1.369 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line Is directly connected to the
second arm of the dipole. The antenna is therafore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order 10 improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAH data are not affected by this change. The overall dipole length is still
according 10 the Standard.

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

feedpoint may be damaged
Additional EUT Data
Manufactured by SPEAG
Manufactured on March 09, 2001
Certificate No: DE35V2-441_Nov1é Pagedotd
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DASYS5 Validation Report for Head TSL

Test Ly

Date: 16.11.2016

boratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN:441

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

Mediur

n parameters used: =835 MHz: o = 0.94 S/m; & =409, p= 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS

52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06,2016;
Sensor-Surface: 1, 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 100]

DASYS52 52.8.8(1258): SEMCAD X 14.6.10(7372)

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

Reference Value = 61.83 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.67 Wikg

SAR(]
Maxim

2) = 2.43 W/kg: SAR(10 g) = .57 W/kg
um vilue of SAR (measured) = 3.27 W/ikg

-2.23

-4.47

0dB = 3.27 W/kg = 5.15 dBW/kg

Centificate No: DB35V2-441_Nov16 PageSofB8
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Impedance Measurement Plot for Head TSL

15 Nov 291 4
IMIBTY
| . 2 PF Mz
\
- .
|
511 LOS S 0B/ REF -29 & $:-34,118 ¢F 15,000 002 NH2
o -
”
——
\
\
vy \ /
16 e/
Y""
V
Hlao
AR ¥
Certilicate No: DB35V2.441 Nov18 Pago 6ot 8

F-TP22-03 (Rev.00) 219 /263 HCT CO.,LTD.



| |
ha- FCC ID: ASLSMJ730K Report No.: HCT-A-1706-F001-2

HCTCO,,LTD.

DASYS Validation Report for Body TSL
Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerfand
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441
Communication System: UTD 0 - CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; o= 1.01 8/m; &, = 55.2; p = 1000 kgjm'

Phantom section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2011)

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Calibrated: 15.06.2016:
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9 {front); Type: QD 00L P49 AA; Serial: 1001

» DASY32 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 59.90 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg; SAR(10 g) = 1.63 W/kg

Maximum value of SAR (measured) = 3.25 Wikg

-2.12
-4.24
6.37

-8.48

-10.61

0 dB =3.25 W/kg = 5.12 dBW/kg

Cenrtificate No: D835V2-441_Novis Pago 7 of B
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Impedance Measurement Plot for Body TSL
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HCTCO, LTD.
Calibration Laboratory of \\@,’ §  Schweizerischer Kalibrierdienst
Schmid & Partner M ¢ Service suisse détalonnage
Engineering AG s Servizio svizzero di taratura
Zeughaussirasse 43, B004 Zurich, Switzeriand ‘v,,,f’&\.x' S Swiss Calibration Service
SRR
Accradied by the Swiss Accradtation Seevice (SAS) Accraditation No.; SCS 0108

The Swiss Accreditation Secvice is one of the signatories 1o the EA
Multilateral Agreemont for the recognifion of cafibration cenificates

ciem  HCT (Dymstec) Certificate No: D1900V2-5d032_Mar17

CALIBRATION CERTIFICATE

Ooject D1900V2 - SN:5d032

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

Catbration date March 21, 2017

This calibestion certficato documents the traceatillly to national standards, which resize the physical units of measuremants (S1)
The measyrements and tha uncenainties wilh tonfidence probabiity are given on the lollowing pages and are pant of the certdicats.
AD calitvations have baen conducted in the closed labormoey facility: anveonment temporature {22 + 3°C and humidity < 70%

Calbraton Equipment used (MATE ciibcal tor caliteation)

Primary Standards DA Cal Date {Corificale No.) Schedided Calbration

| Fowsr mater NAP SN: 104778 06-Apr-16 (No. 217-02268/02286) Apr-17
Powsr sansor NRP-Z51 | SN 103242 06-Ape-16 (No. 297-02288) Apr-17
Power sensor NAP-281 SN: 103245 DE-Ape-18 (No. 217-02289) Ape17
Raferanog A0 dB Altenuator SN: 5058 (20k) D5-Ap1-16 (No. 217-02292) Ape17
Type-N mismaich combination SN: 6047 2 { 06327 05-Apr-18 (No. 217-02295) Ape-17
Retarance Probe EX3DVA SN. 7348 31-Doc-18 (No. EX3-7348_Dec16) Dec-17
DAEA Sh: 801 04-Jan-17 (No. DAE4-801_Jan17) Jan-18
Secandary Standarss {Dy Check Date (in housa) Scheduled Check
Power matar EPM.442A SN. GB3748074 07-0ct-15 (in house chack Oct+16) In house chack: Oct-18
Power sensor HP B4BIA SN US3T202783 07-0ct-15 (in house chack Oct-16) In house chack: Oct-18
Power sensor HP BAB1A SN, MY41002317 07-0ct-15 {in houss check Oct-16) In house chack: Oct18
RF genarator R4S SMT-08 SN: 100872 15-Jun-15 (n house check Oct-16) In bouse chack: Oot-18
Natwork Analyzer HP 8753 SN US37590585 18-0ct-01 (In houss check Oct-16) In house check: Cct-17

Name Functian Signaturs

Cadibrated by. Johannes Kurikka Laboradory Technician

7¢o~£¢\_f

Approved by: Katja Pokovic Technical Managor % &

Iasyed March 23, 2017

| This calibration certificats shak not be repreduced except i full without wiitten appeoval of the labaratory
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Zoughausstrasse 43, 8004 Zurioh, Switzerland % ,‘ﬁ‘\‘.\? S Swiss Calibration Service
Accreditar by the Swiss Accradifation Sarvios (848) Accraditation Ne.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 622091, “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 8 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. Al figures stated in the cerfificate 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
parailel 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 iow
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%.

Cedificate No: D1800V2-5d032_Man 7 Page20f 8
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Measurement Conditions
DASY systemn configuration, as tar as not given on page 1
DASY Varsion DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MKz
Head TSL parameters
The foilowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 400 1.40 mho/m
Measured Head TSL parameters (220402} "C 403+6% 1.38 mho/m £ 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAA measured 250 mW input power 9.91 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 518 Wikg
SAR lor nominal Head TSL parameters normatized to TW 20.8 Wikg = 16.5 "% (k=2)
Body TSL parameters
The following parameters and calculations were applied
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220'C 533 1.52 mho/m
Measured Body TSL parameters {220=02)"C 541+6% 1.50 mho/m =8 %
Body TSL temperature change during test <05°C —-
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL paramaeters normalized to 1W 40.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 5,30 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 21.4 W/kg = 16.5 % (k=2}

Certificate No; D1800V2-50032_Mar17 Page3oi8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 51.70+53 0

Return Loss -253d8

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 471Q+82K2

Retum Loss -231d8B

General Antenna Parameters and Design

I Electrical Detay (one direction) I 1.184 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 feeding line is directly connected to tha
second 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 dipoie arms in order to improve matching when loaded according to the position as explained in the
*‘Mezsurement Conditions® paragraph. The SAH data are not affected by this change. The gverall dipole length is still
according to the Standard.

No excessive lorce must be applied 1o the dipole arms, bocause they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Certificate No: D1900V2-5d032_Mar17 Page 4of 8
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DASYS Validation Report for Head TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; o = 1.38 §/m; £ =40.3; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.12.2016;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

« DASY5252.8.8(1258). SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x8x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 107.2 V/im; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 18.6 W/kg

SAR(1 g) =9.91 W/kg: SAR(10 g) = 5.18 Wikg

Maximum value of SAR (measured) = 15.4 W/kg

-3.60
-7.20
-10.80
-14.40

-18.00

0dB =154 Wikg = 11.88 dBW/kg

Certificate No: D1900V2-5d032_Mean7 Page 5ol 8
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Impedance Measurement Plot for Head TSL

21 Nar @ 4 H

_____ 4 73 p 00 &

L

7.4 !

4

y - .

{
CHZ 511 LoG S YB/REF ~J0 @& 1~25:255 ¢ 1 96R.GR0 598 MM
—_— A T pis -

" 3

7/
or
Hld

s 3 ¢ It
Certificate No: D1800V2-5d032 Mar17 Page 60of8

F-TP22-03 (Rev.00) 227 /263 HCT CO.,LTD.



o
hC'- FCC ID: A3LSMJ730K Report No.: HCT-A-1706-F001-2

HCTCO,,LTD.

DASYS5 Validation Report for Body TSL

Date: 21.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN:54032

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

Medium parameters used: = 1900 MHz; o = 1.5 S/m; e = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

Mecasurement Standard: DASY 3 (IEEE/TEC/ANST CA/3.19-2011)

DASY32 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016;
« Sensor-Surface: L4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 04.01.2017
«  Phantom: Flut Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 104.1 V/m: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) =53 W/kg

Maximum value of SAR (measured) = 14.9 Wikg

-6.80
-10.20
-13.60
-17.00
0dB =149 Wikg = 11,73 dBW/kg
Certficate No: D1900V2-5d032_Mar17 Page 7 of 8 -

F-TP22-03 (Rev.00) 228 /263 HCT CO.,LTD.



W
ha- FCC ID: ASLSMJ730K Report No.: HCT-A-1706-F001-2

HCTCO.,LTD.

Impedance Measurement Plot for Body TSL
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Accredited by the Swiss Accredaaton Semvice (SAS)
The Swise Accreditation Service is one of the signatories 1o the EA
Multilsteral Agreement for the recognition of calibration certificates

HCTCO, LTD.
Calibration Laboratory of {.\*""l"z"'"",,; Schweizerischer Kalibrierdionst
Schmid & Partner 3 z G Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughsusstrasse 43, 6004 Zurich, Switzertand LTS /S swiss Calibration Service

Accreditation No.. SCS 0108

Client

HCT (Dymstec)

Certificate No: D2450V2-743 _Mar17

CALIBRATION CERTIFICATE

Object D2450V2 - SN:743

Calibration proceduns(s)

Calration date:

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

March 15, 2017

Catbration Equipment used (MATE critical for calibration)

This calibration certficate documents the lrsceabilty to national standards, which reshze the physcal units of measuremants (S1)
Tha measurements and the uncerainsies with confidence probabulity are given on the lolowng pages and are par of e cedificals

| I calibeations have been conducted In the closed laboratory tacity: environment fempearalure (22 = 3)°C and humidty < 70%

This calbralion cartificate shall nal be reproduced except in full withoul written spproval of ihe laboratory

Prenary Standards D2 Cu Dato (Carilicate No.) Scheduied Callbration
Power matar NRP SN 104778 08-Apr-16 (No. 217-02288/0228%) Apr-17
Power sensot NAP-Z91 SN: 103244 06-Apr-18 (No. 217-02288) Ape1?
Power sensor NAF-Z91 SN: 103245 06-Apr-18 (No. 217-02285) Ape17
Rafarance 20 &8 Aftanuntor SN: 5058 (20%) 05-Apr-16 (No. 217.02282) Apet?
Typa-N msmatch combinabon EN; 5047 .2 F 06327 05-Apr-16 (No. 217-02295) Apr17
Heference Probe EX3DVA SN: 7348 31-Dec-16 (No. EX3-7349_Decit) Dect?
DAE4 | SN 801 Od-tan-17 (No. DAE4-601_Jan17) Jan-18
Secondary Standards 0¥ Check Date {in house) Scheduad Check
Powar mater EPM-4424 SN: GBI7480704 07-0ct-15 (In houss chack Oct-16) In house check: Oct-18
Power sensor HP B2814A SN USI7292783 07-0ct<15 (in housa ghack Qot-16) In housa check: Oct-16
Powear sensor HP B2A1A SN MY41082317 07-0ct-15 {In houss chack Oct-16) In housa check: Oct-18
AF generator R&S SMT.06 SN: 100872 15-Jun-15 (in housa check Oct-16) In house check: Oct-16
Network Analyzer HP B753E SN US373p05as 18-Cct-01 {In housa chack Oot-18) In house chack: Oct 17
Name Function Signature
) T 3 <
Calitzated by Johannes Kurikda Labaratory Technician Z
-
‘ Approved by: Katja Pokavic Technical Manager

AT

Issued: Masch 16, 2017
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Accrediled by the Swiss Accreditition Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is ono of the signatories to the EA
Muttilateral Agr for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) 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 cerfificate 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
parallet to the body axis.

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

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

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

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

Cerdificate No: D2450V2.743_Mar17 Page 20of8
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Measurement Conditions
DASY sysiem configuration, as far as not glven on page 1
DASY Version DASYS v52.8.8
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =« 5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 382 1,80 mho/m
Measured Head TSL parameters (22.0+02)"C 378+6% 1.87 mho/m + 6 %
Head TSL 1emperature change during test <05°'C - —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAH measured 250 mW Input power 13.6 Wikg
SAR for nominal Head TSL parameters normalzed to 1W 53.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAR measured 250 mW input power 6.30 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 24.8 W/kg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.95 mha'm
Measured Body TSL parameters (220=02)"C 528=z6% 203 mhoim+6 %
Body TSL temperature change during test <05°C e eee
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Caondition
SAR measured 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 50.6 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measurad 250 mW Input power 6.04 Wikg
SAR for nominal Body TSL paramelers normalized 1o 1W 23.9 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed 1o teed point 544 +72)Q

Retumn Loss -218dB

Antenna Parameters with Body TSL

Impedance, translormed 10 feed point 5010+78 0

Return Loss ~222d8

General Antenna Parameters and Design

| Esectrical Delay (ona direction) [ 1.180 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line s directly connected 1o the
second arm of the dipole, The antenna Is therefore short-circulted lor DC-signals, On some of the dipoles, small end caps
are added to the dipcle arms in order 10 imprave 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 stil
according to the Standard.

No excessive force must be appiied 10 the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003
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DASYS5 Validation Report for Head TSL

Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

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

Medium parameters used: [ = 2450 MHz: o = 1.87 S/m; & = 37.8; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY 52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.72, 7,72, 7.72), Calibrated: 31.12.2016;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Senal: 1001
« DASY5252.8.8(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=3mm, dy=5mm, dz=5mm
Reference Value = 115.8 Vim; Power Drift =-0.08 dB
Peak SAR (extrapolated) = 27.7 Wikg

SAR(1 g) = 13.6 W/kg: SAR(10 g) = 6.3 W/kg
Maximum value of SAR (measured) = 22.3 Wikg

-4.60
-9.20
-13.80
-18.40

-23.00

0dB =223 W/kg = 13.48 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 15.03.2017
Test Laboratory: SPEAG, Zurich, Switzeriand
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743
Communication System: UID 0 - CW; Frequency: 2430 MHz
Medium parameters used: T = 2450 MHz; o = 2.03 S/m; & = 52.8; p = 1000 kg/m”

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79. 7.79). Calibrated: 31.12.2016;
« Sensor-Surface: 1L.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Seral: 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=3mm, dz=5mm

Reference Value = 105.3 V/im; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 25.5 Wikg

SAR(L g) = 12,9 W/kg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 20.2 Wikg

-4.40
-8.80
-13.20
-17.60

-22.00

0dB =202 Wkg = 13.05 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: ASLSMJ730K

Report No.: HCT-A-1706-F001-2

HCTCO,LTD.
Calibration Laboratory of \:;\\",/Z,’ g s et KalbvineGiondt
Schmid & Partner % ¢ Service suisse d'étalonnage
Engineering AG b Servizio svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland A S swiss Calibration Service
felidph

Accrudited by the Swiss Accreditation Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreament for the recognition of calibration certificates

HCT (Dymstec)

Accreditation No.: SCS 0108

Ctient Certificnte No: D2600V2-1015_Jan17

CALIBRATION CERTIFICATE

Olyect D2600V2 - SN:1015
Calioration procadure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz
Calibeation date;

January 18, 2017

This cafibration canificate documents 1ha tracealility to national standards, which resize ihe physical units of measurements {Si).
The measurements and the uncertainies with confidence peobabilty are given on the following pages and are pan of the cembicate

Al calibrations have boon conductod in the dasaed laboratory faciity: envircnmont temperature (22 = 3)°C and humidity < 70%

Canbration Equioment used (MATE critical for catibration)

Primary Standards LD ¥ Cal Dute (Centificale No. ) Schedulad Callyrabon

Power maler NR# | SN 104778 06-Ape-16 (No, 217.02288/02289) Apra 7

Power sansor NAP-291 SN 103244 D6-Ape-16 (No, 217-02288) Agr 17

Power sensor NFP-Z81 SN 103245 06-Apr-16 (No. 2170226%) Apra 7

fateranca 20 dB Atsaustor SN: 5058 (20k) 05-Apr-16 (N, 21702292) Apr?

Type-N mismaich combination SN: 50472/ 06327 05-Apr-16 (No. 217-02295) Ape 17

Relerenca Froba EX30V4 SN 748 31-Dac-16 (No. EX5-7340_Dec16) Dec7

DAE4 SN: 601 04-Jan-17 (No. DAEA-601_Jan17) Jar-18

Seccodary Starderds DA Check Dals (n house) Schaculed Chack

Power metsr EPM-4424 SN: GB3IT480704 07-0ct-15 {in housa check Oct-18) In house check: Oct-18

Fower sensor HP B481A SN US37292783 07-0c4-1% (In housa chack Qct-146) in house chock: Oct-18

Power sensor HF B4G1A SN! MY&1062317 07:0ct15 {in housa chack Oct-18) In housie check: Oct-18

RF garsratar RS SMT-06 SN: 100872 15-Jun-15 (In house check Oct-16) in houso chack: Oct-18

Network Anulyzet HP B753E SN: US37300565 16-0c1-01 (In house check Dct-18) iIn housa check: Oct17
Name Function Signature

Calibeatod by: Ledf Kiyanes Labarmtory Technician x ! 9%{

Approved by Katja Pokavic Technical Manager

lasued Junuary 19, 2017

Thes calibration cartificate shall not be reproduced except n full without weilten spproval of the @aboratory.
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Calibration Laboratory of S S Schwelzerlscher Kaiibrierdienst

Schmid & Partner e Service sulese d'étalonnuge
Engineering AG % C  Gervisio svizzer ci taratues

Zeughsusstrasse 43, 8004 Zurich, Switzerland % 4/\”,?‘_‘\_,\? S swiss Cafibeation Service

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

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

Multilateral Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
o) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

e SAR normalized: SAR as measured, normailized 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%.

Cartificate No: D2600V2-1015_Jan17 Page 2018
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapoiation
Phantom Madular Flat Phantam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculstions were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 380 1.96 mho/m
Measured Head TSL parameters (220+0.2)°C I7426% 2.05 mha/m + 6 %
Head TSL temperature change during test <05"C -
SAR result with Head TSL
SAR averaged over 1 em?® (1 g) of Hend TSL Condition
SAR measured 250 mW input power 14.8 Wikg
SAR for nominal Head TSL parameaters normalized to 1W 57.5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 649 Wikg
SAR lor nominal Head TSL paramaters normalized to 1W 25.5 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcutations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2,16 mho/m
Measured Body TSL parameters (220 +02)°C 52326% 2.20 mhao/m £ B %
Body TSL temperature change during test <05"C -
SAR result with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.9 Wikg

SAR for nominal Bedy TSL paramsters

normalized to 1W

55.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 617 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24,6 Wikg = 16.5 % (k=2)

Cartficate No: D2600V2-1015_Jan17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to fead point 4880 -28BjQ

Retumn Loss -30.3 dB

Antenna Parameters with Body TSL

impedance, transformed 10 leed point 4510-25)1Q

HBeturn Loss -2484d8

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1.150 ns

After long teem use with 100W radiated power, enly a skight warming of the dipole near the feedpoint ¢can be measured.

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

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

feedpoint may be damaged
Additional EUT Data
Manufactured by SPEAG
Manutactured on October 30, 2007
Cartificate No: D2600V2-1015_Jan17 Page 4ot 8
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DASY5 Validation Report for Head TSL
Date: 17.01.2017

Test Laboratory: SPEAG, Zurich, Swatzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: UID () - CW: Frequency: 2600 MHz
Medium paramieters used: f = 2600 MHz: o = 2,05 S/m; & = 37.4: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration

« Probe; EX3DV4 - SN7349; ConvF(7.56, 7.56, 7.56): Calibrated: 31.12.2016;

« Sensor-Surface: | .4mm (Mechanical Surface Detection)

« Electronics: DAEA Sn601; Calibrated: 04.01.2017

« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Seral: 1001

« DASYS525288(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=5mm

Reference Value = 116.7 V/im; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(] g) = 14.8 W/kg: SAR(10 g) = 6.49 W/kg

Maximum value of SAR (measured) = 25.3 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =253 W/kg = 14.03 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 18.01.2017
l'est Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1015

Communication System: UID () - CW; Frequency: 26() MHz

Medium parameters used: £= 2600 MHz; o= 2.2 S/m; & = 52.3; p = 1000 kg/m’
Phantom scction: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF{(7 48, 748, 7.48); Calibrated: 31.12.2016;
«  Sensor-Surface; |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002

« DASYS52528.8(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=5Smmn, dz=5mm

Reference Value = 108.8 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.6 W/kg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.17 W/kg

Maximum vialue of SAR (measured) = 23.4 Wikg

dB8
0

-4.60
-4.20
-13.80

-18.40

-23.00

0dB =234 W/kg= 13,69 dBW/kg
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Impedance Measurement Plot for Body TSL
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S Schweizerischer Kalibrierdiens!
c Service suisse d'éalonnoge
S Servizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

cient  HCT (Dymstec) Certificate No: DSGH2V2-1253_Jan17
CALIBRATION CERTIFICATE
Obiect DSGHzV2 - SN:1253

Calieation procedureds)

Catbration date

QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

January 09, 2017

Calibention Equipment used (METE critical for calibration)

This caliviation cerdificale documants the tracaabiity 10 national standards, whch realze the phiysical units of measwemsns (54
The measurements and the uncertanties wah confidence protatlity am given on the faliowing pages and are part of the cedificate

All caloranons have beon conducted in the closed labaratory faclity. srveonment temperature {22 = 3)°C and humidity < 70%

Primary Standards [iD¥ Cal Date (Cartificate Na.) Scheduled Calltbaation
Power metar NRP | BN 104778 {6-Ape-16 (No. 217-02286/02269) Apet?
Power senser NAP-ZB81 SN 103244 06-Ape-16 (No. 217-02258) Aprt?
Power sensor NRP-Z91 SN 103245 06-Apr-16 (Na. 217-02289) AprtY
Raforence 20 ¢B Atlenuator SN: 5068 (20K) 0S5 Ape16 (No, 217-02262) Apr1Y
Typa-N msmalch combinalion SN 5047 2 { 06327 05-Apr-16 (Na. 217-02295) Apra?
Reterence Probe EXADV4 SN: 3503 31-Deo 16 (No. EX3-3503_Dec16) Dec-17
DAES 8N, 601 04-Jan-17 (No, DAE4-601_Jun17) Jan-18
Secondary Standargs 1D ¥ Chack Date (in house) Schauled Chack
Power matar EPM-442A [ SN GB37480704 07-0c1-15 {in house check Oct-16) in house check: Oct-18
Power sensor HP BAE1A SN USS7T292783 O7-Cct 15 (m house check Oct-16) in house check: Oct-18
Power sensor HP BaB1A SN MY41082317 070115 {(in house check Cot-16) In houso check Oct-18
RF ganarator RAS SMT-06 SN; 100372 153un 15 (in house chack Ocl-16) In house check: Oct-18
fatwork Analyzee HP 8753E SN US3T380585 18:0ct-01 (in house check Oot-16) In housea chock: Oct-17
Nama Funation Signatwre
[ by Jobannes Kurikka Laboratory Technician
Calitwated by Kuil ory A
| Approved by Katia Pokavic Techrical Managar

T A

lssued: January 11, 2017

This calbration certificate shall not be reproduced €xcapt in fill without watten approwal of the iaboratory.
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Calibration Laboratory of

s fschar Kalibrierds

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

Zoughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by the Swiss Accredilation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-2, "Pracedure 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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

SAR measured: SAR measured al 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 85%.

Certificate No: DSGHzV2-1253 _Jan17 Page 2 of 14

F-TP22-03 (Rev.00) 247 /263 HCT CO.,LTD.



aCT

HCTCO,LTD.

FCC

ID: A3LSMJ730K

Report No.: HCT-A-1706-F001-2

Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modutar Flat Phantom V5.0

Distance Dipols Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz + 1 MHz

Frequency 5600 MHz = 1 MMz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and caiculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mhoim
Measured Head TSL parameters {220=02)C 35326% 450 mha'm 26 %
Head TSL temperature change during test <05°C o -
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW Input pawer 780 Wikg
SAR for nominal Head TSL parametets normalized 10 1W 78.6 Wikg = 19.9 % (k=2)
SAR averaged over 10 cmy’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.26 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 22.4 Wikg = 19.5 % (k=2)
Head TSL parameters at 5600 MHz
The following parameters and calculations were appled.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.5 5.07 mbo/m
Measured Head TSL parameters (220+02)°C M7+6% 4.85 mho/m = 6 %
Head TSL temperature change during test <05°C —es -
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power 824 Wikg

SAR for nominal Head TSL parameters

normafized to 1W

81.9 W/ kg = 19.9 % (k=2)

SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 100 mW input power 235 Wikg
SAR for nominal Head TSL parameters normalized to 1W 23.3 Wikg = 19.5 % (k=2)

Certificate No: DSGH2V2-1253_Jan17
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Head TSL parameters at 5750 MHz
The tollowing parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 35.4 5.22 mho'm

Measured Head TSL parameters {220+02)°C 34526% 499 mho/m =6 %

Head TSL temperature change during test <05°C —
SAR result with Head TSL at 5750 MHz

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

SAH measured 100 mW input power 8.01 Whg

SAH for nominal Head TSL parameters normalized to 1W 79.5 Wikg = 19.9 % (k=2)

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

SAH measured 100 mW mput power 2.27 Wikg

SAR for nominal Head TSL paramaters normalized 1o 1W 22.5 Wikg = 19.5 % (k=2)
Centificate No: D5GH2V2-1253_Jant7 Page 4 of 14
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Body TSL parameters at 5250 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 489 5.36 mha/m

Measured Body TSL parameters (22.0+0.2)°C 470+6% 552 mho/m =6 %

Body TSL temperature change during test <05"°C
SAR result with Body TSL at 5250 MHz

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

SAR measured 100 mW input power 7.70 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 76.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condstion

SAR measured 100 mW input power 215 Wikg

SAR tor neminal Body TSL parameters nomalized to 1W 21.3 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were appbed.
Temperature Pormittivity Conductivity

Nominal Body TSL parameters 220°C 485 5.77 mho/m

Measured Body TSL parameters (220=02)"C 464 £6% 6.00 mha/m 4 6 %

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

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

SAR measured 100 mW input pawer B.06 Wikg

SAR for nominal Body TSL parametérs normalized 1o 1W 80.0 W/kg = 19.9 % (k=2)

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

SAH measured 100 mW input powel 227 Wikg

SAR tor nominal Body TSL paramsters normaiized to 1W 22.5 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1253_Jan17 Page 5aof 14

F-TP22-03 (Rev.00) 250 /263 HCT CO.,LTD.



-
hC'- FCC ID: A3LSMJ730K Report No.: HCT-A-1706-F001-2

HCTCO,,LTD.

Body TSL parameters at 5750 MHz
The following parameters and calculations were applied

Tempersature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2)"C 46.126% 6.21 mho/m 2 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 777 Wikg
SAR for nominal Body TSL parameters normalized to TW 77.1 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 2186 Wikg
SAR for nomwnal Body TSL parameters nommalized to 1W 21.4 Wikg = 19.5 % (k=2)
Certificate No: DEGHzV2-12563_Jan17 Page & of 14
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transtormed to teed point 50160-43|Q

Retum Loss - 27.3dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, ransformed to feed point 513Q+1.31Q2

Aatum Loss -348dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 543Q+34 02

Heturn Loss -256dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance. transformed to feed point 4930-28Q

Retum Loss -306 dB

Antenna Parameters with Body TSL at 5600 MHz

impedance, transiormed 10 feed point 5280N+22)0
Aeturn Loss -29.3dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed 1o feed point 56.10Q+39Q
Raturn Loss -24.3d8
Cortiticate No: DSGHzV2-1253_Jan17 Page 7 of 14
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General Antenna Parameters and Design

[Eiocmcal Delay (one direction) I 1.186 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 siandard semingid coaxial cable. The center conductor of the leading line is directly connected to the
second arm of the dipole. The antenna Is therefore shor-circuited for DC-signals, On soms of the dipoles, small end caps
are added to the dipole armg in order 1o improve matching when loaded according to the position as explained i the
"Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole langth 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
leedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 22, 2016
Centficate No: D5GHzV2-1253_Jan17 Page 80f 14
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DASYS5 Validation Report for Head TSL

Date: 09.01.2017

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole D53GHzV2; Type: DSGHzV2; Serial: D5GHzV2 - SN:1253

Communication System: UID 0 - CW; Frequency: 3250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 =4.5 S/m; £ = 35.3; p = 1000 kg/m" , Medium purimeters used:
[ = 5600 MHz; 0 = 4.85 S/m; & = 34.7; p = 1000 kg/m’ , Medium parameters used: f= 5750 MHz: o =4.99
S/m; &= 34.5; p = 1000 kg/m’

Phuntom section: Flat Section

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

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.58, 5.58, 5.58); Calibruted: 31.12.2016, ConvF(3.09, 5.09,
5.09); Calibrated: 31.12.2016, ConvF(3.02, 5.02, 5.02); Calibrated: 31.12,2016;

» Sensor-Surface: |.4mm (Mechamical Surface Detection)

« Elecironics: DAE4 Sn601; Calibrated: 04.01.2017

« Phantom: Flat Phantom 5.0 (front); Type: QDDOOPS0AA; Senal: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7321)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.85 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR(1 g) = 7.9 W/kg; SAR(10 g) = 2.26 W/kg

Mauximum value of SAR (measured) = 18.5 Wrkg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 72.17 V/m; Power Drift =-(.00 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) = 8.24 W/kg; SAR(10 g) = 2.35 W/kg

Maximum value of SAR (measured) = 19.9 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=Amm, dy=4mm, dz=1 4mm

Reference Value = 70,45 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 33.7 W/kg

SAR(1 ) = 8.01 W/kg; SAR(10 g) = 2.27 Wikg

Miximum value of SAR (measured) = 19.3 Wikg

Cortificate No: DSGHZV2-1253_Jen1? Page 9 of 14
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0.dB = 18.5 W/kg = 12.67 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 06.01.2017
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole D3GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1253

Communication System: UID ) - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 3750 MHz
Medium parameters used: = 5250 MHz; o = 5.52 S/m: & = 47; p = 1000 kg/m’ , Medium parameters used: {
= 5600 MHz; o = 6 S/m: & =46.4; p = 1000 kg/m’ , Medium parameters used: = 5750 MHz; o = 6.21 S/m:
e =46.1: p = 1000 kg/m’

Phuntom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(3.14. 5.

14, 5.14): Calibrated: 31.12.2016, ConvF(4.57, 4.57,
4.57y; Calibrated: 31.12.2016, ConvF(4.52, 4.5

Z.l-:S'Z); Calibrated: 31.12.2016;
«  Sensor-Surface: | 4mm (Mechanical Surface Detection)

« Electronics; DAE4 Sn601; Calibrated: 04.01.2017

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

» DASYS5252.8.8(1258); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.21 Vim; Power Drift =-0.06 dB

Peak SAR (extrapoluted) = 30.2 Wikg

SAR(I g) = 7.7 W/kg; SAR(10 g) = 2.15 W/kg

Maximum value of SAR (measured) = 18.2 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 66.67 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) =8.06 W/kg; SAR(10 g) = 2.27 W/kg

Maximum value of SAR (measured) = 19.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: ds=4mm, dy=4mm, dz=1.4mm

Reference Value = 64,63 V/m: Power Drift =-0.05 dB

Peak SAR (extrapolated) = 34.5 W/kg

SAR(1 g) = 7.77 W/kg; SAR(10 g) = 2.16 W/kg

Maximum value of SAR (messured) = 19.2 W/kg
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Impedance Measurement Plot for Body TSL
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Schmid & Partner Engineenng AG §7 —p e a g

Zeughaussirasse 43, 8004 Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp /iwwaw, speag com

Certificate of conformity / First Article Inspection

item Triple Modutar Flat Phantomn V5.1
Type No QD 000 P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand

Tests
The sub-units of item 1100 are identified with the designation 1100/1, 1100/2 and 1100/3. Tests were
conducted on all 3 sub-units of this phantom.

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area .
Material Dielectric parameters for required | 200 MHz - 6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample

Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Material
resistivity the liquids defined in the Observe Technical Note for Samples

standards if handled and cleaned | material compatibility.
accerding to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design

Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |

Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)

Standards

[1] IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Abscrption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

2] 1EC 62209 - 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February
2005

[3] |EC 62209 - 2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld and
Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

[4] KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Conformity
Based on the dimensions and sample tests above, we cerify that this item is in compliance with the
standards [1] to [4] for frequencies > 700 MHz, if operated according to the specific requirements.

Date 16.07.2015

Schend &P ror Pogreotrg AG
Zen g s 43 0L 2ty “a
43 ALWAT DI Fam 4442 2459779
SORA COm, FIL MWW, 5503 COM

Signature / Stamp
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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 bactericide 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. Harts grove.

Ingredients Frequency (MHz)
(% by weight) 2450-2700 5200 - 5 800
Tissue Type Head Body Head Body Head Body | Head Body Head Body
Water 411 51.7 40.45 53.06 54.9 7017 | 71.88 73.2 65.52 78.66
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 47.2 57.0 449 0.0 0 0.0 0.0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
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
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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.

Probe Dielectric Parameters CW Validation Modulation Validation|

E’I'r;;?: Ca:i:%riittion Dipole Date Measured Measur.quSensitivity Probe | Probe | MOD. Duty PAR
Permittivity Conductivit LinearityIsotropy| Type Factor

7 1630 [ET3DV6|Head| 750 1014 |2017.03.10 42.1 0.88 PASS | PASS | PASS | N/A | N/A | N/A
7 1630 [ET3DV6|Body | 750 1014 |2017.03.10 55.3 0.94 PASS | PASS | PASS | N/A | N/A | N/A
7 1630 [ET3DV6|Head| 835 441 |2017.03.10 41.3 0.88 PASS | PASS | PASS |GMSK|PASS| N/A
7 1630 [ET3DV6|Head| 835 441 |2017.03.10 41.3 0.88 PASS | PASS | PASS | N/A | N/A | N/A
7 1630 [ET3DV6|Body | 835 441 | 2017.03.10 55.4 0.97 PASS | PASS | PASS |GMSK|PASS| N/A
7 1630 [ET3DV6|Body | 835 441 |2017.03.10 55.4 0.97 PASS | PASS | PASS | N/A | N/A | N/A
3 3797 |EX3DV4|Head | 1900 | 5d032 |2017.03.31 40.1 1.42 PASS | PASS | PASS |GMSK|PASS| N/A
3 3797 |EX3DV4|Body | 1900 | 5d032 |2017.03.31 53.3 1.53 PASS | PASS | PASS |GMSK|PASS| N/A
11 3076 |[ES3DV3|Head| 2450 | 743 |[2017.03.24 39.2 1.83 PASS | PASS | PASS |OFDM| N/A [PASS
3 3797 [EX3DV4|Head| 2450 | 743 |[2017.03.24 39.2 1.83 PASS | PASS | PASS |OFDM| N/A [PASS
11 3076 [ES3DV3|Body | 2450 | 743 |[2017.03.24 52.8 1.94 PASS | PASS | PASS |OFDM| N/A [PASS
3 3797 |[EX3DV4|Head| 2600 | 1015 [2017.01.30 39.1 1.94 PASS | PASS | PASS | TDD |PASS| NA
3 3797 |EX3DV4|Body | 2600 | 1015 [2017.01.31 52.3 217 PASS | PASS | PASS | TDD [PASS| NA
8 3968 |[EX3DV4|Head| 2600 | 1015 [2017.01.30 39.1 1.94 PASS | PASS | PASS | NA | N/A | NA
1 3863 |[EX3DV4|Body | 2600 | 1015 |2017.01.31 52.3 217 PASS | PASS | PASS | N/A | N/A | N/A
8 3967 |EX3DV4|Head | 5250 | 1253 [2017.01.26 35.7 4.7 PASS | PASS | PASS |OFDM| N/A [PASS
8 3967 |EX3DV4|Head | 5600 | 1253 [2017.01.26 35.3 5.05 PASS | PASS | PASS |OFDM| N/A [PASS
8 3967 |EX3DV4|Head | 5750 | 1253 [2017.01.26 35.6 5.24 PASS | PASS | PASS |OFDM| N/A [PASS
8 3967 |EX3DV4|Body | 5250 | 1253 |2017.01.31 48.8 5.35 PASS | PASS | PASS |[OFDM| N/A |PASS
8 3967 |EX3DV4|Body | 5600 | 1253 |2017.01.31 48.3 5.79 PASS | PASS | PASS |[OFDM| N/A |PASS
8 3967 |[EX3DV4|Body | 5750 | 1253 [2017.01.31 48.4 5.96 PASS | PASS | PASS |OFDM| N/A [PASS

SAR System Validation Summary 1g
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Probe
Type

Probe
Calibration | Dipole Date
Point

Dielectric Parameters

Measured Measured
Permittivity Conductivit

y4Sensitivity

Probe
Linearity,

CW Validation

Probe

Isotropy| Type Factor

‘Modulation Validation

MOD. Duty PAR

8 3967 |[EX3DV4|Body | 5250 | 1253 |2017.01.31 48.8 5.35 PASS | PASS | PASS |OFDM| N/A [PASS
8 3967 |[EX3DV4|Body | 5600 | 1253 [2017.01.31 48.3 5.79 PASS | PASS | PASS |OFDM| N/A [PASS
8 3967 |EX3DV4|Body | 5750 | 1253 |2017.01.31 48.4 5.96 PASS | PASS | PASS |OFDM| N/A [PASS

Note;

SAR System Validation Summary — Extremity SAR Considerations

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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