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Caibration procedurels)

Calibration dale:

Thus calbeotion certficate docunerts the tracsahilty 1o natana! slandards, which ragiae the phy units of s (S1),
The messuremants Bnd Me uncenunliss wih canfidance probatiity are grven on the following peges and are part of the certiticate.

Al calbrasons hawe been conducted 1 (he dosed labomsary taciity; arvimnment lemperature (22 = 3)°C and humidity < 70%

Caltration Equipment used (MATE cracs! for calibrstion)

Prmary Standards 0 Cal Dato (Cartificate No | Scheduled Caitration
Fower mater NRP N 104778 06-Apr-16 {No. 217-02288/02289) Apr-17
Power gensor NRP-291 SN 103244 06-Apr-16 (No 217-02288) Apr-1T
Fower sensor NRP-Z91 SN 103245 06-Apr-16 (No. 217-02288) Apr-17
Refarance 20 o8 Atter SN 58277 (204) 06-Apr-18 (No. 217-02263) Ape-17
Retecence Probe ESIOV2 SN: 3013 31-Dac-18 (No. £53-3013_Decl6) Dac-17
DAE4 SN; 660 7-Dec-10 (No. DAES-650_Dec16) Dec-17
4 Sanadands 0 Chack Oate (in hovsa) Schacuied Check
Powee mater E44108 SN GBA1293874 Qf-Apr-16 (in house check Jun-16) In house check: Jun-18
Pawer sansor E4412A SR MYA 1485087 08-Apr-18 (in houss check Jun-16) | In house check: Jun-18
Power sansor E44124 SN 000190240 U6-Ape-16 (in house check Jun-16) In house check: Jun-18
T generator HP 86480 SN US3842001700 O4-Aug 94 (n house check Jur-16) In house check: Jun-18
Network Anatyzer HP 87838 SN; US37300685 18-Oct-01 {in house check Oct-16} In house check: Oct-17
Functon
Approved by
This calb cenficate shad not be d except in full without written spproval of the labortary
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Calibration Laboratory of
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Schmid & Partner S Saric s oicnign
Engineering AG Sarvizio svizzoro & taratura
Zeughousstrasse 43, 3004 Zurich, Switzennnd S Swins Colibration Service
Accradited by the Swiss Accraitation Service [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multiaternl Agresment for the recognition of calibration certificates z
Glossary:
TSL tissue simutating liquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
Decp diode compression paint
CF crest factor (1/duty_cycle) of the RF signal
A.BCD modulation depandent linearization parameters
Polarization ¢ i rotation around probe axis
Polarization % 4 rotation around an axis that is in the plane normal to probe axis {al measurement center),
e, B =0i1s 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) 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) |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

¢} IEC 62200-2, "Procedurs to determing the Specific Absorption Rate (SAR) for wireless communication devices
used in ciose proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

d) KDB8 865664, ‘SAR Maasurement Requirements for 100 MHz 10 6 GHz"

Methods Applied and Interpretation of Parameters:

«  NORMyx.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-coll, 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)

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

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

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

o Axy.z By Oxyz Dxyz 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 fial phantom using E-field (or Temperature Transfer
Standard for f < BOO MHz) and inside waveguide using analytical field distributions based on power
measurements for > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, 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 NORMSx,y.z * ConvF whereby the uncenainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

o Spherical isofropy (3D dewviation from isotropy): in a field of low gradients realized 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,

« Caonnector Angie: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).

Cemficate No! ET3-1630_Feb1? Page 20l 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Basic Calibration Parameters

Sansor X | Sensor Y Sensor Z Unc (k=2) |
Norm (uVAVim)')" 1.73 | 141 1.47 +10.1% |
LDCP (mV)~ e 99.2 994 100.3
Modulation Calibration Parameters -
uio [+ ication System Name A B c D VR Une-
d8 | dByuv a8 | mv (k=2)
0 CW x| o0 0.0 10 | 000 | 2424 | $33% |
Yy | oo 0.0 1.0 | 2348 =
2] 00 | o0 1.0 2281

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 uncettanties of Noem X.Y,Z 00 not affect the E™-flald urcertarty inside TSL (see Pages 5 and 6)

¥ Numerical irsanzabon parameter; uncarainty not required

¥ Uncertainty is determmined using the max. deviaticn from linesr response applying rectanguiar dstritution and s expressed for the square of the
taid value
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Head Tissue Simulating Media

7 Relative | Conductivity 1 z Depth * Unc

T (MHz) Permittivity (Sfm) ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.0 088 | 774 7.74 7.74 063 | 1868 | +120%
835 41.5 0.90 7.26 7.26 7.26 0.72 1.75 +12.0 %
800 41.5 097 | 707 7.07 7.07 0,38 2.40 £120%
1450 40.5 120 | BA7 617 617 0.72 197 | =#120%
1750 40.1 1.37 5.91 5.91 5.91 0.71 211 £12.0%
1900 40.0 1.40 565 | 5865 5.65 074 2.18 +120%

" Frequency validiy above 300 MHz of = 100 MKz only applins for DASY w4 .4 and higher (see Page 2}, else il is restrictod 10 = 50 MHz. The
uncertainty is the RSS of the Com® uncartainty &t cakbration frequency and the uncedainty for e indicated freguancy band. Frequency vaidty
below 300 MH2 is + 10, 25, 40, 50 and 70 MHz for CornF assessments at 30, 64, 128, 150 ang 220 MHz raspectively. Above 5 GHz frequency
vakoity can ba axtended fo £ 110 Mz

* At frequencies below 3 GHz, the valdity of tissue paramosers (i and a) can be retaxed 10 = 10% # kguid compensasion formuia is applied 1o
maasurad SAR values. Al frequencies aboye 3 GHz, the validity of tissus paramaters (¢ and o) s restncted (o 4 5%. The uncanainty is he RSS of
tha CanvF uncertainty for indicated target fissus parameters

% Alpha/Depth are determined during calibeation. SPEAG warrants 1hat the remaining deviation due 1o ihe boundary effect afler compensatian is
aways less than £ 1% for frequencies balow 3 GH2 and bafow = 2% foc fraguancies between 3-6 GHz at any cslance larger than hat the protie to
dameter om tha boundary
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Calibration Parameter Determined in Body Tissue Simulating Media

Relath Cond T

f(MHz)® | Permittivity" (sim)" | ConvF X ' ConvEY | ConvFZ | Alpha® (mm)v (2:;)
750 5.5 0.96 6.91 691 6.91 058 | 185 | £120%
835 55.2 0.7 6.73 6.73 6.73 061 | 183 | £120% |
1750 534 149 528 5.28 5.28 080 | 244 | 2120% |
1900 l 533 1.52 507 5.07 507 | 080 | 245 | £120%

© Frequancy vaidity above 300 Mz of 4 100 Mz only sppliss for DASY v4 4 and higher (soe Page 7). else 2 & restrcted 1o + 50 MHz. The
uncartainty s the RSS of the ConvFF uncertanty at calityation Sequency and the uncertarty for the ndicaled requency bend. Fraquency vaidty
baricrw 300 Mz i3 = 10, 25, 40, 50 snd 70 MMz for ConvF assessmants at 30, 654, 128, 150 and 220 MHE respectively. Above 5 GHz freguency
validity can be extendsd o £ 110 MHz

" At frequancies below 3 Gz, the validity of tssue parameters (x #nd o} can ba relaed fo £ 10% if iquid compeansation formua s sopled to
measured SAR values At frequencies abave 3 GHz. the valkdity of tissue parumeters (r and a) i 1eswicied 2 = 5%, The uncertainty is the RSS of
the Cornd uncenainty for Indicatod target bissue paramedars

* Alpha'Depth are doterminad during calibration. SPEAG warrants et the remaning dovaton cue to the bourdary alfect afar compansation &

Shways less than + 1% for frequencies balow 3 GHz and below + 2% for Mequencies botweon 38 GMz at any distance krger #an half the probe tip
diameter from the boundary.
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ncy response (normalized)

Freque

Cerificate No° ET3-1630_Feb17

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

February 27, 2017
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Uncertainty of Frequency Response of E-field:  8.3% (k=2)
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
Tot : ? !
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Contificste No ET3-1630_Feb17 Page 9 of 11
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Conversion Factor Assessment

f = B35 MHz.WGLS RS (H_cenvF) f = 1800 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1630

Other Probe Parameters

[ Sensor Arrangement = Triangular |
Cannector Angle (°) - 1289 |
| Mechanical Surface Detection Mode anabled |
| Optical Surface Detection Mode T disabled |
Probe Overall Length 337 mm
“Probe Body Diametsr 10 mm
“Tip Length 10 mm
Tip Diameter 6.8 mm
Probe Tip to Sensor X Callbration Point 2.7 mm
"Probe Tip to Sansor Y Calibeation Point 2.7mm |
Probe Tip to Sensor Z Calibration Peint 2.7 mm |
Recommended Measuremant Distance from Surface 4mm |
Cavtificate No: ET3-1630_Fab17 Page 11 of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

Accredind by 1he Swiss Acoeditation Senvico (SAS)

ciemt  F

Caliration date
This calitration cerificate o the
The and the unces

dity to nat

Colibeation Squipment used (METE critical for caibration)

The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreemnent for the recognition of caliieation certificates

Schweizerischer Kalibrierdicast
Service suissa d'étalonnage
Servizio svizzero di tarstura
Swiss Callbration Sorvice

stancards, which realize the phy

| units of

with confidence probabidity ure given on Me folowng pages and sce part of the cadtificate

Al calibrations have besn conducted In the closed iaboralory Tacilly. emvironment lemperature (22 + 3)°C and humidity < 70%,

s (51

This caloraton certificale shal not be ol

Primary Standards D Cal Date (Certificate No.) Schedulee Caiitration
Powsr meter NRP SN; 104778 04-Apr-17 (No. 217.02521/02522) Ape1il
Fower sensor NRP-Z81 SN. 103244 O4-Ap-17 (No. 217-02521) Ape-18
Power sensor NRP-Z81 SN 103245 O4-Ape-17 (Na. 217-02525) Ape-18
Feference 20 dB Atenuaior | SN S5277 {201 O7-Ar-17 (No. 217-02528) Apr-18
Relerence Probe E530V2 SN 3013 31.08c-16 (No. ES3-3013_Dec16) Deac-17
DAEA SN. 660 7-Dac-16 (No. DAE4-6560_Dec16) Dec-17

Standands o) Check Dote fin house) Schedused Chack
Power meter E44198 SN GB4 1293674 06-Apr-16 (in house check Jun-16) In house check: Jun-18
Power 860501 E4412A SN MY4 1458087 05-Apr-16 (in housa chack Jun-16) In hous check: Jun-18
Powet sensor EA412A SN 000110210 06-Apr-16 (in house check Jun-16) In houss chadkc Jun-18
RF generalor HP 65460 SN US3642U01700 D4-Aug-89 {in houss check Jun-15) in houss chadc Jun-18
Neawork Analyzee HP 8753 | SN. US37320585 18-D21-01 (in house chack Ock-16) In house checc D17
Cadbeated by
Apgroved by

d except ¥ full withou! wilten sporoval of the laboralory.

Certificate No: EX3-3863_May17

Pago 1 0f 38

F-TP22-03 (Rev.00)

152 /240

HCT CO.,LTD.



o
ha FCC ID: ASLSMJ701M Report No.: HCT-A-1706-F010-2

HCTCO.,LTD.

Calibration Laboratory of A, Schwalzedischer Katibelords

Schmid & Partner SN= S Birios slnde taimnge
Engineering AG o S Seevizio svizzero di taratura

Zoughsausstrssse 43, 0004 Zurich, Switzerland f"w'ﬁw‘? s Swiss Catibration Service

Accradited by Me Swiss Accreditation Service (SAS) Accreditation No,: SCS 0108

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

Multilateral Agreemaent for the recognition of calibration certificates

Glossary:

TSL tissue simuating 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.C,D moduiation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

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

Le. 8 =0 s normal 1o 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) IEEE Std 1528-2013, "|EEE Recommendad Practice for Determining the Peak Spatiai-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wieless Communications Devices: Measurement
Techniques®, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in closs
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 1o 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:
NORMx.y,2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-celi; f > 1800 MHz: R22 waveguids),
NORMx,y,z dre only Infermediate values, [.e., the uncerainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

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

* PAR!PAR is the Peak to Average Ratio that is not calibeated but determined basad an the signal
characieristics

o Axy,z Bxyz Cxyz Dxyz VRy.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.

* CaonvF 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 assassment 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 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 15 used In DASY version 4.4 and higher which allows extending the validity from £ 50 MMz to 4 100
MHz

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

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

*  Connector Angle. The angle is assessed using the information gained by determining the NORMx (no
uncertainty required),

Certificate No: EX3-3863_May17 Page 2 of 38
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Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: May 31, 2017

Calibrated for DASY/EASY Systems

{Nate: non-compatible with DASYZ2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Basic Calibration Parameters

Sensor X Sansor ¥ Sensor Z Unc (k=2) |
Norm (uVI(Vim}')® | 0.34 0.33 0.44 +10.1 %
DCP (mV)° { 101.1 102.4 100.9

Modulation Calibration Parameters

"UiD Communication Systam Name A g8 | C ) VR | Unc” |
. @B | dBVpv d8 mvV (k=2)
0 oW X | 00 00 | 10 000 | 1471 | =33% |
Y 0.0 00 | 10 145.9 |
Z 0.0 00 | 10 | 138.8 |
Note: For details on UID parameters sea Appendix.
Sensor Model Parameters
c1 c2 a T ‘ T2 [ T3 T4 T5 [ T6
fF iF v ms. V" ms.V"' ms A v

4897 | 3628 | 3532 | 1671 | 1368 | 4938 | 0184 | 0531 | 1004
2181 | 1619 | 3516 6.73 0877 | 4912 | 0044 | 0199 | 0.999 |
4791 | 3506 | 3594 | 16.51 1333 | 4972 | 0849 | 0481 | 1006 |

N|=<[>

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 uncarainties of Noem X.Y.Z do not affect e E*-fiald uncenanty insite TSL (a6 Pages 5 and 4),
" Numerca! irsanzation paramster. Locartainty net required.

' Uncartainty ts determnsd wsing the mae daviation fom linger Applying rectangular istibution and s expressed for the sgusie of hy
fiedd value
Certificate No; EX3-3863_May17 Page 4 of 38
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EX30V4- SN:3863 May 31, 2017

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

Calibration Parameter Determined in Head Tissue Simulating Media

. o Rolative | Conductivity | " Depth ™ Unc

(MH2)© | Permittivity {8/m) ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 12.83 12.83 12.83 0.00 1.00 +£133%
300 453 0.87 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 %
750 418 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%
900 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 +12.0 %
1750 40.1 1.37 8.63 8.63 8.63 0.36 £.83 +£120%
1800 40.0 1.40 a.3a 8.38 8.38 0.38 0.80 +120%
2300 395 1.67 8.11 8.11 81 0.35 0.80 +120%
2450 39.2 1.80 7.79 7.79 7.79 0.27 0.85 +12.0%
2600 39.0 1.98 7.62 7.62 7.62 0.38 0.85 £120%
5250 358 a7 5.15 5.15 5.15 040 1.80 131 %
5600 355 5.07 49 491 4.9 0.40 1.80 £13.1%
5750 354 522 5.12 5.12 5.12 0.40 1.80 2131 %

© Fraquancy valdey above 300 MHz of + 100 MHz anly applios for OASY vt 4 and highor (see Page 2, else i is ressncled 1o = 50 MHz The
uncertainty = the RSS of the Convi® uncertainty st calbration frequency and the uncertainty for the indicated frequency band. Fraguency validity
oelow 300 MMz is 2 10, 25, 40, 50 and 70 Mz for CanvF pesessmestds at 30, 64, 128, 150 and 220 M respectivaly. Above S GHz frequency
vakdity can be axiended 1o = 110 M

" At frequencies balow 3 Gi4z, the visidity of fissus parameters (z and o) can be rsaned (0 2 10% If lquid compansabion formua s appied o
measured SAR valuas, Al requancies above 3 GHz, the validity of tssue paramarters (e and g |s restricled 1o = 5%, The uncertainty is the RSS of
the ConvF uncenainty far mdicateo target bssua parametens

“ Alpha'Degth are d ved darirg cal SPEAG that the remaniy devaton ¢us (o the doundary ffed uter compansation &
alwarys less than 4 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 boundery,
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EX3DV4- SN:3863 May 31, 2017

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

F(MHZ)® | Parmittivity™ (Sfm)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 1234 | 1234 1234 | 000 | 100 | £133%
300 582 0.92 11.41 11.41 11.41 0.04 126 | +133%
450 567 | 084 11.21 11.21 1121 | 0.08 125 | $133%
750 55.5 0.96 1026 | 10.26 1026 | 040 | 007 | +120%
835 55.2 0.97 9.0 2.90 9.90 036 | 088 | +120%
1750 53.4 1.49 8.49 8.49 8.40 033 | 094 | £120%
1900 533 1.52 B.14 8.14 8.14 034 | 093 | +120%
2300 52.9 1.81 6.09 8.09 3.00 033 | 089 | £120%

2450 52.7 185 7.93 7.93 7.93 037 | 085 | £120%

2600 52.5 2.16 7.70 7.70 7.70 016 | 105 | £120%
5250 89 | 53 4,50 4.80 480 | 040 | 190 | 2131%
5600 485 577 4.18 4.18 4.18 040 | 180 | +131%
5750 483 | 594 4.48 448 4.48 045 | 190 | £131%

“ Froquency validity above 360 MHz of = 100 MHz anly appiies for DASY 4.4 and higher (see Page 2}, sise I i restricted %o = 50 MKz, The
unceriainty i the RSS of the Comé uncenalnty st caibranon 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 NHz respectivaly. Abave 5 GHz frequancy
waldily can be exiendad 1o £ 110 MMz

" At frequencies balow 3 GHz, tho visidity of a0 parameters (¢ 80 ) can be relaxed 1o = 10% If liquit comp f: is sppled 1o
measured SAR values. Al frecuencies sbave 3 GHz, the vaildity of tissue pa {canda) s K300 o £ 5% The nginty Is the RSS of
the CorvE uncenainty for indicated targel issue pararnetem.

" AMpha'Degit are determined cuning calbration, SPEAG wiTants thal the remaining Gevdation due 10 the boundary effect after compensation =
abwuys less than £ 1% for frequencias below 3 GHE and balow = 2% for requancies between 5-6 GHz of any distance larger than ha¥ the probe 1o
dismeter rom the boundary.
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EX3DV4- SN:3863

Certificate No: EX3-3863_ May17

Frequency response (normalized)

May 31, 2017

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

1000 1500
f [MHz]

Uncertainty of Frequency Response of E-field:  6.3% (k=2)
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FCC ID: ASLSMJ701M Report No.: HCT-A-1706-F010-2
HCTCO,,LTD.

EX30DVA- SN:3863 Aay 31, 2017

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
, e s - s ¢ : :

| ’
05— 2 :

Error (o8]

no ' :.—3'—'—" LIS SN 3ig- 5 3- : TEE S = Ea s A = 3 s o ST . : ; ;;‘m'-‘:ﬁ~‘i

[\ ) 1
Rot []
. L) |
1 ue': '-'f‘..T.A‘: ‘,f»lm’—'}-': :-.‘i';ﬂm

Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SAR}¢aq)
(TEM cell , foua= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

= B35 MH2 WGLS RS (H_convF) = 1900 MHz, WGLS R22 (H_convF)

4
AP [V

T

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

Deysabion

10 08 08 L4 02

0.0 0.2 04 06 D08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3863

Other Probe Parameters

“Sensor Arangement Trangular |
Connector Angle (*) 105.8
Mechanical Surface Detection Mode enabled
Optical Surface Detaction Mode | disabled
Probe Overall Length | 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm ‘
[ Probe Tip to Sensor X Calibration Point ‘ 1 mm |
t Probe Tip to Sensor Y Calibration Point 1 mm |
Probe Tip 1o Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm |
Certificate No: EX3-2863_May17 Page 11 of 38
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HCTCO,LTD.

FCC ID: ASLSMJ701M

Report No.: HCT-A-1706-F010-2

Calibration Laboratory of

Schmid & Partner
ngineering AG

E
Zoughausstrasse 43, 8004 Zurich, Switzeriand

Actredted by e Swiss Accredtatan Sarviow (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

This calivration certificate documents the traceabiry 1o national standards, which realize the phy
The meazurements and tha uncertaintes with confldencs probatality ire given on (he foliowing pagen and sre part of the cerificate

Calioration Equipmant usad (MATE criticai for calbration)

Accreditation No.: SCS 0108

Schweizerischer Kaibrierdionst

Service suisse &' Malonnage
Servizio svizzero di taratura
Swiss Calibration Service

al unis of

s (51)

Al calitrations have bean conducted in the ckased laboratony faciily. environment lemperature (22 £ 3)°C and humidity < 70%.

This calibvation caitficats shall not be repr

axcapl it full without writien approvasl of the

Prmary Standards (7] Cal Dote (Cerfificate No ) Scheduled Calivration
Powar meter NRP 5N 104778 M-Ape-17 (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) Api-18

Raferencs Probe ESI0V2 BN: 3013 31.D8c-16 (No. ES3-3013_Dec16) Dec-17

DAE4 SN: 650 7-Dac-18 (No. DAE4-560_Dec18) Dac-17

Secondary Standards ) Check Dats {in house) Scheduled Check
Powor maoter E44198 SN: GB41293874 0fi-Apr-16 (In houss chack Jun-1 In howse check: Jun-18
Power sensar E4412A SN MY4149e087 05-Apr-16 (In houss chack Jun-16) In housa check Jun-18
Power senzor E4412A SN: 000110210 08-Apr-16 (in house chock Jun-16) In house check: Jun-18
AF ge HP 86438C SN US3842001700 04-Aug-U9 {In hause chack Jun-15) n housa check: Jun-18
Network Anatyzer HP 8753E SN- USATI60585 18-0c1.01 (In howse chack Oot-16) n houne chack: Ot-17

Name Function

Calibrated by Michos b0
Approved by:

Cestificate No: EX3-3968_May17
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HCTCO,,LTD.

Calibration Laboratory of S, SeNwibsmtacbic Mol

Schmid & Partner ) \\J = g Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland % T " S Swiss Calibration Service

bl

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

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

Multiateral Agreamant for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liguid

NORMx.y, 2 sensilivity in free space

ConvF sensitivity in TSL / NORMx Yz

ocP diode compression poin|

CF crest factor (1/duty_ cyde) of the RF signal

A B CD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

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

Le, 8 =0 ls 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:

d)

b)
c)

d)

|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

|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 52208-2, "Procedure fo determine the Specific Absorption Rate (SAR) for wireless communication devicas
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

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-csil; 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
uncertainty inside TSL (see below ConvF)

NORM{)x.y.z = NORMx,y,2 * frequency_response (see Frequency Response Charl). This finearization is
impiemented in DASY4 software versions fater 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

Ax,y.z; Bxy,z; Cx.y,z; Dx.y,z. VRx.y,z. A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration 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 whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz,

Spherical isatropy (30 devistion from isofropy): 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 is assessed using the information gained by determining the NORMx (no
uncartainty required).
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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 SensorZ Unc (k=2) |
Narm (uVi(Vim))" 0.34 0.33 0.41 101 % |
DCP (mv)" 105.3 103.7 101.6 i
Modulation Calibration Parameters
| uD C ication System Name A 8 c D VR Unc™
I d8 | dBviv | 8 | mv | (k=2) |
|0 ow x| oo 00 | 10 | 000 | 1668 | =27% |
Y 00 0.0 1.0 167.0
Z 0.0 0.0 1.0 | 1628
Note! For details on UID parameters see Appendix.
Sensor Model Parameters
(] c2 a T T2 T3 T4 T5 T6
fF F v ms.V™—? ms.V™* ms Vi o=
X 3891 285.0 34.75 14.00 1.299 4917 0.303 0.332 1.002
Y 38.40 282.5 34.90 12.77 1.162 4935 0244 | 0361 | 1.003 |
Z 27.87 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 uncestartios of Norm X Y Z do not affoct the E"-$eid uncertainty inside TSL {see Pages 5 and 6}
¥ Numencal linesvizaticn paramedter uncertarty not required

* Uncertainty is determined using e max. devation from knear 1 applynyg rectangular distribuson and is expeessed for the square of the
figlg vaiue,
Cerificato No: EX3-3960_May17 Page 4 of 38
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EXIDV4- SN.3568 May 31, 2017

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MH)® | Permittivity” (Sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
500 427 0.88 10.91 10.91 10.91 0.10 1.10 | #133%
750 419 0.89 10.78 10.78 10.78 0.58 080 | +120%
835 415 0.90 10.55 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 0.08 9.06 0.43 085 | +120%
1900 40.0 1.40 8.66 8.66 2.68 043 080 | +120%
2450 39.2 1.80 7.95 7.85 7.95 0.37 0.91 £ 120 %
2600 39.0 1.96 7.72 1.72 7.72 0.42 093 | £120% '
5250 35.9 a1t | 549 5.49 549 0.35 180 | £131%
5600 355 5.07 4.90 4.90 4.90 0.40 180 | 2131%
5750 354 522 5.07 5.07 507 0.40 180 | 2131%

¥ Frequercy validity abave 300 MHz of 4 100 MMz only applies for DASY va.4 and higher (see Page 2), eko ¢ & restricted to & 50 MHz. The
uncertainty is the RES of the ConvF uncestanty ot calibeation fraquency and the uncertainty for the indicated fraquency band. Freguency vaildity
belaw 300 MH2 = = 10, 2540, 50 and 70 MHz for ConvF sssesements ot 30, B4, 128, 150 and 220 MH2 respaciively. Abave 5 GHz lrequancy
Wllycmbemmw*ﬂﬂm

' M frequencies befow 3 Giz, the validity of tssue parometers (¢ and o) can be relaxed 1o 2 10% i liquid P ) fa in bed to
messwed SAR values. Al frequencies above 3 GHz, the validty of tissue parametars (e and o) s mstricted to + 5% mnmamynmnssu
the Comf uncertainty for indicated target tissue paramaetens.

“ AlphaiDepth are determined during calbration. SPEAG warrants that the remaming deviabon due 1o the boundary effect atter compensation o
Shamys less than £ 1% for frequencies below 3 Gz and below £ 2% for frequencies batween 5-6 GHz at any dstance larger (han ha¥f the probe o
diameter from the boundary.
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EX30V4- SN:3068 May 31, 2017

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity l Dopth * Unc

{(MHZ)® | Permittivity” {sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
600 58.1 0.95 10.81 | 10.81% 10.81 0,09 1.10 +£133%
750 55.5 0.96 10.57 ‘ 10.57 10.57 0.46 0.80 +120%
835 55.2 0.97 1015 10.15 10.15 045 0.88 120 %
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 +120%
2450 52.7 1.95 8.05 8.05 8.05 043 0.90 +120%
2600 52.5 2.18 7.87 7.87 7.87 0.32 0.98 +£12.0%
5250 48.9 5.36 4.90 4.90 490 040 1.90 +131 %
5600 48.5 577 4.18 4,18 418 | 045 1.90 £13.1%
5750 48.3 | 594 4.28 4.28 4,28 050 | 180 +13.1%

‘Fummyummaooumm:woumwyawmnumsvv44mmm<m9amaﬂunnwmmxsoumm
uncenginty is the RSS of the Cor uncertanty at caibration fre: y angd the L y tor the d fraquency band Fraquency validily
below 300 MHz = + 10, 25, 40, 50 and 70 Mz for CanvF umsnmnt.‘!ﬂ 64128, mwmmzmmw Above 5 GHz ecuancy
v-intycmbu-mmw:noMm

" At fraquencies bakw 3 GHz, the walidity of fissue pacameters (¢ 2nd o} can be reiaxed 10 + 10% if liquid comp Viormuds s sppled to
messuted SAR values. M frequancies abave 3 GHz, tho validity of tissue parametars (v and o) is restricted to £ 5% The uncertainty in the RSS of
mo Conv® uncerainty for indicsted targe! issue poramesers.

© Apha/Oiepth are determinad uring catbrasion, SPEAG warrants that the remaning deviation dua 1o tha boundary affect afler compansation s
always l8sa han 1 1'% for frequencies balow 3 GHz and below £ 2% for freguencies batwoen 3.6 GHz at any astance larger than hall the probe o
diameter fram the boundary
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Frequenoy response (normalized)

Certificate No: EX3-3968_May17

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

May 31,2017

04— —4 1 L . 1 L1 1 . L1 '.l‘,I!",'rll

1500
f [MH2)

Uncertainty of Frequency Response of E-field: * 6.3% (k=2)

1000

Page 7 of 38

F-TP22-03 (Rev.00)

169 /240

HCT CO.,LTD.



A
hC'- FCC ID: A3LSMJ701M Report No.: HCT-A-1706-F010-2

HCTCO.,LTD.
EX3DV4.- SN:3568 May 31, 2017
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz R22
v . o o B .
Tor X Y 2 o x Y 4
fg. : :
3 D0{teiedt-tenct ittt e g g ogtatt b Ve top e
5 - 4
15
A 1 i SN— t - | A | 1
3.1 100 50 '.\, >0 1 150
: st Rot [*]
* L e o >
100 Wiz SO0 WHz 180 WHs: 24500 Mz
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Input Signal [uV]

Dynamic Range f(SAR}caq)
(TEM cell , fouu= 1900 MH2z)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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May 31, 2017
Conversion Factor Assessment

f= B35 MHz.WGLS RS (H_con) f = 1800 MHz WGLS R22 (H_convF)

TAS e

. .
2]
'Y
revze Tnassw

.
=apna ]

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

g
>
3

10 08 086 04 02 00 02 04 0% 06 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters

Sensor Arrangement Triangular |
:h_Connectur Angle (") ] 6311
| 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 Daameter | 2,5 mm

Probe Tip to Sensor X Calibration Point 1mm

Probe Tip to Sensor Y Calibration Poant 1mm

Probe Tip to Sensor Z Calibration Point \. 1 mm
| Recommendad Measurement Distance from Surface | 1.4 mm
{
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 5004 Zurich, Switzedand

Accredited by ihe Swiss Accreditation Servico (SAS)

ot -.‘,7"/
N

by

o

¥

Y
orlr N

ol o
nwom

Swiss Calibration Service

Accreditation Ne.: SCS 0108

The Swiss Accreditation Service |s ane of (he signatories to the EA

for the

Mudtilateral Ag

Calibration dote!

The masa @ana the

Caltratian Equipment wsed (ME TE crecal for calibeatior

gnition of calibration certificates

Carticaia or EX3-7370_Aug18

This calbeation cenficals documents the raceabiity to national standands, which realze the physical crits of moasurements {Si)

n)

with corfidence probabilly arm ghven on the folowing pages and are pert of the carthicate.

All calorations have been conducied n the dosed laberatory facity: anviranmant temperature (22 £ 35°C and humidRy < 70%

Tiss calibration cecificato shali not be reproducsd sxcept in Wl without wiitten approva of the liborstory

Prmary Standards 10 Ca Date |Cortifcate No.) Schecuiad Caltbration

Power meler NRF SN 104778 06-Ape-15 (No 217-02288/02253) Apr-17

Power sersor NRP-Z91 SN: 103244 DE-Ape-16 (No. 21702288} Apr-17

Power sensor NRP-Z81 SN: 103245 06-Ape-16 (No, 217-02263) Ape-17

Reference 20 4B Atianuator SN: S5217 (20x) U5-Agr-16 (No. 217.02293) Apr-17

Reference Probs ESI0VZ SN: 3013 31-Osc-15 (No, ES3-3013_Dec15) Dac-18

DAEA SN: 880 23-Doc- 8 (Na. DAE4-HE0_Dec15) Doc-18

Secondary Standards 1D Check Date (in house) Senecuied Check

Power meter E44158 SN. GBA1283574 06-Apr-18 (in housa check Jur-18) in house check. Jun-18

Powsr sensor E44124 SN MY4&1498067 O06-Apr-18 (in house check Jun-16) in bouse check: Jun-18

Power gensor E4412A SN. 000110270 08-Apr-18 (0 houss check Jun-18) In bouse check: Jun-18

RF genaratar HP 85458C SN US3B42U01700 O4-Auy-99 (n howse check Jun-16) In house check, Jun-18

_NﬂmAndyurl\PMﬂE IN! USETIN0585 18-Oct-01 {In house chack Oct-15) In howss check: Oct-18
Name Function Signature

Cafibraled by, Jaan Kastrat  Usboratory Tecticien O*Z i /%

Appeoved by Hleciilio

issusd: September 1, 2016
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ha FCC ID: ASLSMJ701M Report No.: HCT-A-1706-F010-2

HCTCO,LTD.

Calibration Laboratory of \_,\.-\"\";:,';'n.__ S Schweizerischer Kalibrierdienst

Schmid & Partner % G Service sulsse diétalonnage
Engineering AG i ing Servizio svizeero di taraturs
Zoughsusstrause 43, 8004 Zurich, Switzeriand % M//'\\“v & S Swiss Calibration Sesvice

Accredied by the Swiss Accredtation Sarvice (SAS) Accreditation No.: SCS 0108

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

Multilaterat Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating bquid

NORMx,y.z sensitivity In free space

ConvF sensitlvity in TSL/ NORMx,y.2

DCP dicde compression point

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

A B.C.D modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarazation § 5 rotation around an axis that is in the plane normal o probe axis (at measurement center),

lLe., 8 =0 is narmal to probe axis
Connecior Angle information used in DASY system lo align probe sensor X 1o 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
Absarption Rata (SAR) in the Human Head from Wireless Communications Devices: Measurament
Technigues®, June 2013

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

) |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 8 GHz)", March 2010

d) KDB 885684, "SAR Measuramen! Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMY.y.z: Assessed for E-field polarization = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz R22 wavsgudu)
NORMX,y,z are only intermediate values, i.., the uncertainties of NORMx,y,z does not affect the E’-field
uncertainty inside TSL (see below ConvF).

o NORM(fxy.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This iinearization is
Implemented in DASY4 software versions iater than £.2. The uncertainty of the frequency response is included
In the stated uncertainty of ConvF,

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

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

o Axyz Bxy.z Cxy.z Dxy.z: VRxy.z A B, C, D are numerical linearization paramelers assessed based on
the data of pawer swesp for specific moduiation signal. The parameters do not depend on frequency nor
media. VR is tha maximum calibration range expressed in RMS voltage across the diode.

« CanvF 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 samea setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. Thess parameters are
used In DASY4 software to improve probe accuracy cloge to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency depandent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

» Sphevical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

» Sensor Offset; Thea sensor offset corresponds to the ofisat of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

» Connector Angle: The angle is assessed using the Information gained by datermining the NORMx (no
uncertainty required).

Centificate No: EX3-7370_Aug16é Page 20l 11
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EX30V4 - SN:7370 August 30, 2018

Probe EX3DV4

SN:7370

Manufactured: March 17, 2015
Calibrated: August 30, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ system!)
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HCTCO,,LTD.

EXIDV4- SN:7370 August 30, 2016

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

Basic Calibration Parameters

Smso_r X Sensor Y Sansor 2 Unc (k=2)
Norm {(uViV/m)'): 0.46 0.49 0.42 $101 %
DCP (mV)* 8B.7 108.3 937
Modulation Calibration Parameters
uin [ ication System Name A | 8 [3 ) VR Une® |
d8 | dBVjV dB mv (ks2)
0 W X! 00 0.0 10 | 000 | 1398 | #33%
Y 0.0 0.0 1.0 1364 |
Z | 00 0.0 1.0 1426

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 uncenantes of Nomm X.Y,2 do not affest the E” Seid uncertainty inside TSL {4es Pagss 5 and B)

¥ Numercal lineanization paramater: uncertanty nct required

¥ Uncartanty 5 determined using e max. deviatian from inesr response applying rectangular distribution and is expressed for the square of the
Neid vaie.

Cortficate No: EX3-7370_Aug16 Page 4 of 11

F-TP22-03 (Rev.00) 177 /240

HCT CO.,LTD.



o
ha FCC ID: ASLSMJ701M Report No.: HCT-A-1706-F010-2
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EX30V4- SN.7370 August 30, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unc

F{MHz)® | Permittivity” (sim)" ConvF X | ComFY | ComvFZ | Alpha® |  (mm) (k=2)
150 523 0.76 13.30 13.30 13.30 0.00 1.00 | +133%
300 453 0.87 12.29 12.29 12.28 0.10 130 | £133%
450 435 0.87 11.07 | 11.07 11.07 047 160 | £133%
750 419 0.89 10.41 10.41 10.41 0.42 0.91 +120%
835 N5 0.80 10,00 10.00 10.00 0.43 080 | +120%
S00 415 0.97 9.75 975 875 0.38 093 | +120%
1450 40.5 1.20 8,60 8.60 B.60 0.41 080 | +120%
1750 40.1 1.37 852 8.52 8.52 0,40 080 | £120%
1900 40.0 1.40 8,16 8.16 B.18 037 080 | 2120%
1950 40.0 1.40 7.04 7.94 7.94 0.38 080 | £120%
2300 305 1.67 7.92 7.92 7.92 0.31 080 | +120%
2450 302 180 | 728 | 728 | 728 | 041 | 080 | 120%
2600 39.0 1.96 7.15 7.15 7.15 0.41 080 | $120%
5250 35.9 4.71 5.26 5.26 5.26 0,35 180 | £131%
5600 355 5.07 4.50 4.60 460 0.40 1.80 | £13.1%
5750 354 5.22 4.85 4,85 4,85 0.45 180 | £131%

=vamyvﬂmnyaban:\mm1:ol:ﬂl)m-ltonlynppmhrnASYvdlMNW(umz).mnnm'mmlo:SOMHl ™e
uncartainty is the RSS of the CanvF uncertsnty af calibration fraquancy and the uncenainty for e indicated frequency band Frequency validity
betow 300 MMz is + 10, 25, 40, 50 and 70 MHz for CorvF assessments 82 30, 54, 128, 150 and 220 MHz respectively. Adove 5 GHz frequancy
validity can be extended (o + 110 MHz.

" Al frequencias below 3 Gz, the validty of Ussus paramesars (c and o) can be retaxed to + 10% # 3gud comp formua = apphied to
messured SAR values. Al frequencies above 3 GHz, the valdly of tissue paramaters (¢ and o is restricled 1o = 5% The uncertairty is the RSS of
e Comnf unoertainty for indicaled targe! lisSus persmatens

© Arpha/Deptn are determined diring cyibeation. SPEAG wamarnts that the remaining deviation dus to the y effoct after ation is
amlmlhnn1lilwhmmhnwamzwwgz%hhwmamﬂmzntmymwmnmmmhp
diameter from the boundary
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HCTCO,LTD.

EX30V4- SN:7370 August 30, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz)© m,p' Co?;u:;n;ny ConvFX | ConvFY | ConvFZ | Alpha® D(.ut:')u (Eg)
150 61.9 0.80 1243 1243 12,43 0.00 1,00 £133%
300 58.2 0.92 162 | 11.62 11.62 0.08 1.20 £133%
450 56.7 0.24 11.22 11.22 11.22 0.10 1.50 +133%
750 55.5 0.98 9.96 9,96 9.96 0.49 0.86 +120%
835 55.2 0.97 9.87 9.87 9.87 0.38 0.94 £12.0%
1750 53.4 1.49 8.24 8.24 ? 8.24 0.37 0.80 +120%
1900 53.3 1.52 7.92 7.92 7.92 042 080 | +120%
2450 52.7 1.95 7.62 7.62 7.62 0.35 080 | £120%
2600 525 2.16 7.42 7.42 7.42 0.43 0.80 £120%

5250 488 5.38 4,66 4.66 4.66 0.50 1.90 £131%
5600 48.5 577 392 392 392 0.55 190 | £131%
5750 483 594 | azs 425 | 435 0.55 190 | 131 %

° Frequency vaidily above 300 MHz of & 100 Mz only appliss for DASY v4.4 and higher (see Page 2), elae it i restricled 1o £ 50 MHz. The
uncenainty 15 the RSS of the ConvF uncertainty al calibration fequancy and the ty far the ind frequency tand. Frequency vabdty
Delow 300 MHz & £ 10, 25 40, 50 and 70 MHZ for ConvF assessments at 30, 84. 126, 150 and 220 MHz respectively. Above S GHz frequency
vildity can te extended to £ 110 MHz
‘AlwequemlasbnwaG&mvﬂvdnydmwwm!muwnlmmmmn:wsﬂlquklwnmmnfamuhnappiedm
mensured SAR yalues. Al fraguancios abava 3 GHz, the validty al tissue parameters (g and o) = restricted (0 £ 5% The uncertainty is the RSS of
the ComvF uncenainty for indicated target lissue parametess

" h a8 determined duting calibration. SPEAG warrants that tha remanng tevabon due 1o tha bouncary offoct ater comparsason i
always 85 than + 1% for frequencies balow 3 GHz and bakiw + 2% for frequencies betaean 3-6 GHz 8t any Sstance larger thin haf the probe 5o
diamater from the doundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

esponse (normalized)
T

Frequency r

| | —t 1 1 " ol | [ AN U TN S U7 HA - J
0 500 1000 1500 2000 2500 3000
f [MHZz)

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3OV4A-SN:T3T0 August 30, 2016

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
. . 0 B .
Tot X Y 2 Tot % Y Z

) g e - gm—tg

Ervor [dB)

PP P o e B e g SIS T B SH i

1800 MMz 400 Wiz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcaa)
(TEM cell , foyy= 1900 MHz)
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Uncartainty of Linearity Assessment: £ 0,6% (k=2)
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EX30DV4- SN'7370

August 30, 2018
Conversion Factor Assessment
f= B35 MHz, WGLS R (H_comvF) f= 1900 MHz WGLS R22 (H_convF)
w0 “‘-, i
|
i 24 T :\
g
F i~
.“Il $] 2 = b 3 » ® e ; 5 T w 2] = w o b n 0
&t vl
= 2) 2 e
Deviation from Isotropy in Liquid
Error (¢, 8), f = 300 MHz
£
-0 -0&8 096 04 02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificate No: EX3.7370_ Aug16 Page 10 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

| Sensor Arrangement Triangular
“Caonnector Angle () 98,9
Mechanical Surface Detection Mode “enabled
Optical Surface Detection Mode disabled
Probe Overall Length h N 337 mm |
Probe Body Diameter 10 mm
“Tip Lenath . 9mm |
Tip Dismeter 25 mm
Probe Tip to Sensar X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point Tmm
Probe Tip to Sensor Z Calibeation Point 1 mm
Recommended Measurement Distance from Surface ‘ 1.4 mm
Cetilicata No: EX3-7370_Aug16 Page 11 of 11
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HCTCO,LTD.

FCC ID: ASLSMJ701M

Report No.: HCT-A-1706-F010-2

Calibration Laboratory of

Sy, ’ N
: SN Schweizerischer Kalibrierdienst
Schmid & Partner % g Service suisse d'stalonnage
Engineering AG T Servizio svizzero di taratura
Zoughaussirasse 43, B004 Zurich, Switzeriand % ,ﬁ\“\‘} S Swiss Calibeation Service

Accradited by the Swiss Accreditation Servcs (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multiisteral Agreement for the recognifion of calibration certificates

cient  HCT (Dymstec)

Accreditation No: SCS 0108

Certificate No: D750V3-1014_Jul16

CALIBRATION CERTIFICATE
Ot D750V3 - SN:1014

Calibreation procedusels) QACAL-OS\»Q O, I ———— . 1=
Calibration procedure for dipole validation kits above 700 MHz

Calibration dats:

July 22, 2016

This calibeation cedificate documents the {racesbilty to national standards, which reaize the physical units of measuremants {S1),
The measuramants and the uncertainties with confidence probablity are glven on the follawing pages and are parn of tha candicate
All calibrations have been conducted in the closed laboratory taclity: snvirpnmaent tumperature (22 = 3)°C and humdity < 70%,
Calitention Equipment used (MATE critical for callbration)

Primary Standerds L0 ¥

lssued, July 26, 2016

This caliteation certificate sl not b reproducad except in Rll withoot writtan appeoval of the laboratory.

Cal Date (Certficate No.) Schaculed Cailbration

Power mater NAP SN: 104778 DS-Ape-16 (No. 217-02288/:0228%) Ape17

Powar sanaor NRP-Z61 SN: 103242 06-Apr-16 (No. 217-02288) Ape17

Power sensor NAP-291 SN: 103245 08-Apr-16 (No. 217-02289) Apr-17

Fielerance 20 dB Altenuator SN: 5068 {20k) 05-Apr-16 {No. 217-02292) Apr17

Type-N mismatich combination SN; 5047 2/ 06327 05-Api-16 (No. 217-02285) Apr-17

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

DAE4 SN: 601 40-Dec-15 (No. DAE4-601_Dec15) Doc-18

Socondary Standards 10 ¥ Check Date (in houss) Sohedulad Check

Power meter EPM-4424 SN GBIT480704 07-0ct-15 (No. 217-02222) I house chack: Oce18

Power sansar HP 8481A SN; US37292783 07-0ct-15 (No. 217-02222) In house check: Oct-16

Power sansar HF 84814 SN Y4 1082317 07-0ct-15 (No. 217-02223) In house checke Oct-16
| AF genecator A&S SMT-06 SN 100672 15-Jun-15 {in house check Jun-15) in housa chock: Oc-18
| Network Anatyzer HF 8753E | SN US3Ta60585 18-0ct-01 {in houss check Oct-15) in housa check: Oct-16

Name Function
Cadbrated by: Claudio Laublar Labaratary Technician
Approved by Raga Pokovi

Certificate No: D750V3-1014_Jul1g Page 10t 6

F-TP22-03 (Rev.00) 186 /240

HCT CO.,LTD.



o
ha- FCC ID: ASLSMJ701M Report No.: HCT-A-1706-F010-2

HCTCO,LTD.

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, B004 Zurich, Switzerland

G Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzeco 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 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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%.
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FCC ID: ASLSMJ701M

Report No.: HCT-A-1706-F010-2

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
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 40.9+8% 0.91 mho/m =26 %
Head TSL temperature change during test <05°C eee —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 @) of Head TSL Condition
SAA measured 250 mW input power 212 Wihkg
SAR for nominal Head TSL parameters normalized to 1W 8.29 Wikg = 17.0 % (k=2)
SAR averaged 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 to 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 55.5 0.96 mho/m
Measured Body TSL parameters {220202)°C 551+6% 0,98 mho'm = 6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.24 Wiy
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 powet 1.46 Wikg
SAR for nominal Body TSL parameters normalized to 1W 5.72 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed point 5470Q+22iQ

Aeturn Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4360Q-08[12
Return Loss -411dB

General Antenna Parameters and Design

[ Electnical Delay (one direction) ] 1.033 ns

Ater 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-circuited 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
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on March 22, 2010
Certilicate No: D750V3-1014_Jul1é Pagad4of 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 (IEEETEC/ANSI C63.19-2011)

DASYS52 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:
Measurement grid: dx=5Smm, dy=5mm, dz=5Smm

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
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Impedance Measurement Plot for Head TSL

21 Jul 2946 12:47:33

ERY 31 1t 54,705 Z031 467,52 pH TEQ.508 000 MHz
.
T ) \
o
y P
| {
HZ 51t 0s % OB/ REF -20 9B 11~26,487 9% THA.208 028 MHz
oot | | ——c S
F ol = S
Ce .
— 4‘ —
ART “%0.000 B2 TOF SSA.020 000 Mz

Certificate No: D750V3-1014_Julig Page 6af 8

F-TP22-03 (Rev.00)

191 /240

HCT CO.,LTD.



A
hC'- FCC ID: A3LSMJ701M Report No.: HCT-A-1706-F010-2

HCTCO,,LTD.

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)
DASYS2 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 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS52352.8.8(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/kg

SAR(I g) = 2.24 W/kg; SAR(10 g) = 146 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
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A,
. RN Sehweizerischor Kalibrierdienst

Schm!d & Paﬂner % S Service sulsse d'élalonnage

Engineering AG T C senvisio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand ’//I/%\ S  Swiss Calibration Service
Accredited by the Swiss Accruditation Senvice (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the gnition of calibration certificates
cliet  HCT (Dymstec) Certificats No: DB35V2-441_Nov16
CALIBRATION CERTIFICATE =i
Object D835V2 - SN:441
Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calbraton date November 16, 2016

Thes calbration cedificate documants e tracesbilty 1o nationa? standards. which realize the physical unils of meastrements (S4)
The measurements and thi uncanainties with confidance probability ans given on the following pages and are part of the cecificate

Al calibeativns have baen conducied in the cosed Izborstovy tacility: envirconment femperature 122 + 3)°C and humidity < 70%.

Calibration Equipment used (MATE critical for calration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter NP SN: 104778 O06-Ape-16 (No, 217-02288/02289) Apra7
Powear sensor NRP-Z81 SN 103244 06-Apr-16 (Na, 217-02288) Apr17
Power aensor NRP-Z91 SN: 103245 U6-Apr16 (No. 217-02289) Apr-17
Ralerence 20 o8 Attanuatar SN 5058 (20%) 05-Apr-16 (No, 217-022682) ApraT
Type-N ausmatch combination SN: 5047.2/ 08327 05-Apr-16 (No. 217-03255) Apr-17
Rofarance Probe £X30V4 SN. 7348 154lun-16 (Ne, EX3-7328_Jumié) Jun7
DAE2 SN: 601 30-Dec-15 (No, DAE4-E01_Dec15) Dec-168
Secondary Standards iD# Check Dale (in house) Scheduled Check
Powar matar EPM-4424 SN: GB3748070¢ 070ct-15 (in house check Det-16) In house check: Oct-18
Powur sansor HP B461A SN: US37292783 07-0ct-15 (in housa check Oct-18) in housa chackc Oct-18
Powwr sensor HP B4B1A SN MY&t0s231? 07-0ct-15 {in house check Det-18) in house chack: Dc1-18
AF genesator RSS SMT-06 SN 100372 15-Jun-15 (in house check Oct-18) In house chack. Oct-18
Network Analyzer HF 8753E | SN: US37300585 18-0ct-01 (in house chack Oct-16) n house check: ODct-17
Name Function

Calibrated by: Ciaudio Lesbiar Laboratory Technician

|
Approved by: Katja Poxovic Tachnical Manager

tasuad: Novembar 17, 2016

This calibeation centéicate shall not ba reproduced excepl in full wthout writtan approval of the fabaratory
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L
Calibration Laboratory of ST G  Schweizerischer Kalibrisrdionst
Schmid & Partner et Sarvice suisse d'dtalonnage
Engineering AG e C  sorvisio evizzara di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand ":/,, ;ﬁw‘? S swiss Calibration Service
Mol
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No,: SCS 0108

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

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

¢) 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%.

Cantificate 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
Frequency B35 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.80 mho/m
Measured Head TSL parameters (220202)"C 40926% 0.94 mho/m + 6 %
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 em’ (10 g) of Head TSL candition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.11 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (220+0.2)°C 552+6% 1.01 mha/m + 6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Conxdition
SAR measured 250 mW input power 248 Wikg
SAR for nominal Body TSL paramsters 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 o 1W 6.37 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtarmed to feed point 5080-18jQ

Return Loss -341dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 460046

Return Loss -24008

General Antenna Parameters and Design

[ Electrical Delay (one direction) I 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 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order 1o improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is sl
according 1o the Standard.

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

Additional EUT Data
Manufactured by SPEAG
Manulactured on March 09, 2001
Certificate No: DE35V2-441 Nov16 Paged ot@
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DASYS5 Validation Report for Head TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN:441

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

Medium parameiers used: f= 835 MHz: o = 0.94 S/m; & = 40.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); 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

« 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=5Smm

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

Peak SAR (extrapotated) = 3.67 Wikg

SAR(] g) = 2.43 W/kg: SAR(10 g) = 1.57 W/kg

Maximum value of SAR (measured) = 3.27 W/ikg

-2.23

-4.47

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

Centificate No: DB35V2-441_Nov16 PageSof8
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Impedance Measurement Plot for Head TSL
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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 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(9.73, 9.73, 9.73); Culibrated: 15.06.2016:
» Sensor-Surface: |.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601: Calibrated: 30.12.2015
«  Phantom: Flat Phantom 4.9 {front); Type: QD O0L P49 AA; Serial: 1001

» DASYS52 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

dB
— 0

-2.12

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

Certificate No: D835V2-441_Novis Page 7ol B
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Impedance Measurement Plot for Body TSL
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Schmid & Partner SN Z Service sulsse d'étalonnage
Engineering AG % C' Sevisic witzasro o tareturs
Zeughaussirasse 43, 8004 Zurich, Switzeriand A ,'ﬁ\h W S swiss Calibration Sarvice
Accredied by the Swiss Accrediation Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
cient  HCT (Dymstec) Cartificato No: D1800V2-2d007 Nov16
IOM.IBRATION CERTIFICATE
Ouject D1800V2 - SN:2d007
Cailbration proceduns(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz.

Cafbralion dute: November 16, 2016

This calbration certificalo documents the fraceabilty 1o national standards, which raalize tha physical units of measwremaents (S1)
The measuremants and the uncertamtias with confidance probability are given on the following pages and are par of the cedificate
All cadbrations have been conducted in INe closed Eboratory laciity: environmant femperatire (22 « 3)"C and humidity < 70%.

Calvration Equipment uSed (METE critical for calibrstion)

Primary Standards 10 # Cal Date (Certificate Na.) Schedulod Caitb

Power meter NRP SN: 104778 06-Agr-16 (No. 217-02268/02289) Apri7

Power sensor NRP-Z31 SN 103244 06-Ape-16 (No. 217-02288) Apr-17

Power sansor NRP-231 SN: 103245 06-Apr-16 (No. 217-02289) Apr-17

Rafarance 20 dB Atteruator SN: 5058 (20x) 06-Ape-16 (No. 217-02202) Apr-17

Typa-N mismatch combination SN: 5047.2/ 06327  06-Ape-16 (No. 217-02205) Apr-17

Retarence Probe EX30V4 SN 7344 15Jun-16 (No. EX3-7348_Juni18) Jun-17

DAEA SN: 601 a0-0ec-15 (No. DAES-601_Deat5) Dec-16

Secondary Standards Lo Check Oate {in housa) Schoduled Check

Powsr mater EPM-4424 | Sh: GBAT480TU4 07-0ct-18 (in house chack Oct-16) In heuse chack: Oct-18

Power sansor HF B4B1A SN: US3r262783 07-0ct-15 (in house check Ocl-16) In house chack: Oct-18

Power sensor HP BABIA SN MY41002317 07-0ct-15 {in house chack Oct-16) n house check: Oct-18

AF generalor RES SMT-06 SN 100872 15-Jun+18 (in house check Oct-1€) In house check: Oc1-18

Network Analyzer HP B7S3E SN; US37390585 18-0ct-01 {in house check Oct-18) In house check: Cct-17
Nama Function

Calibeatod by: Cluua Laubler Py e

Approwed by Katja Pokavic Technical Manager M

Issuatt. November 17, 2018

This calibration canficate shall not ba reproduced except = full wahout written approval of the labaratory.
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Calibration Laboratory of
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Engineering AG Sarvizio svizzero di taratura
Zeughausstrasss 43, B004 Zurich, Switzerand S Swiss Calibeation Service
Acaredited by the Swiss Accreditation Service (SAS) Accreditation No.: 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 Technigues”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

» 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.

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The follawing parameters and calculations were applied.
Temperature Permittivity Conductlvity
Nominal Head TSL parameters 220°C 40.0 1.40 mhoim
Measured Head TSL parameters (220+0.2)°C 391+6% 1.39mho/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 Candltion
SAR measured 250 mW input powes 9.47 Wikg
SAR for nominal Head TSL parameaters normalized 1o 1W 37.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condifion
SAR measured 250 mW input power 4.95 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 19.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+02)°C 5368=26% 1.52 mho/m £ 6 %
Body TSL temperature change during test <05°C some -
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Caondition
SAHR measured 250 mW input power 8.38 Wiy
SAR for nominal Body TSL parameters normalized to 1W 37.6 Wikg = 17.0 % (k=2)
SAH averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 4.97 Wikg
SAR for nominal Body TSL parameters normalized to 1W 19.9 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtformed to feed point 4720 -840
Retum Loss -209d8
Antenna Parameters with Body TSL
Impedance, transformed to feed point 4380-62|Q
Retum Loss -20.7d8
General Antenna Parameters and Design
l Electrical Delay (one direction) l 1,203 ns J

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 10 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 arme, because they might bend or the soldered connections near the

feedpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

Juty 23, 2001
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DASYS5 Validation Report for Head TSL

Date: 15.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

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

Medium parameters used: f = 1800 MHz: 6 = 1.39 $/m; £ = 39.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26); Calibrated: 15.06.2016;
»  Sensor-Surface; |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated:; 30.12.2015
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

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

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

Reference Value = 105.8 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 9.47 W/kg; SAR(10 g) = 4.95 W/kg

Maximum value of SAR (measured) = 14,7 Wikg

-3.60

-7.20

-10.80

-14.40

-18.00

0dB =147 W/kg = 11.67 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1S00V2 - SN:2d007

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

Medium parameters used: = 1800 MHz; o = 1.52 S/m; & = 53.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

Date: 16.11.2016

Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17); Calibrated: 15.06.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 30.12.2015
Phantom: Flat Phantom 5.0 (back): Type: QDODOPS0AA; Serial: 1002

DASYS52 52.8.8(1258); SEMCAD X 14.6.117372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=5mm, dz=5mm
Reference Value = 101.5 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 16,3 Wikg

SAR(I g) = 9.39 W/kg; SAR(10 g) =4.97 W/kg
Maximum value of SAR (measured) = 14,1 Wikg

-3.33

6.65

-9.98

-13.30

-16.63

0dB=14.1 W/kg = 11.49 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \\\\‘\\_l,_/’/f, § Schweizerischer Kalibrierdienst
Schmid & Partner - =z ¢ Service suisse détalonnage
Engineering AG LN Servizio svizzero di taratura
Zeughaussirasse 43, B004 Zurich, Switzeriand KAranty S swiss Calibration Service
il
Accradied by the Swiss Accraditation Seevice (SAS) Accraditation No.; SCS 0108

The Swiss Accreditation Secvice is one of the signatories to the EA
Multilateral Agreemont for the recognifion of calibration cenificates

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

CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d032

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

Catbration date March 21, 2017

This caliteation certficate documents the traceability to national standards, which reskze the physical units of measuremants (S
The measyrements and tha uncerainties with confidence probabiity are given on the following pages and are part of the certdicate.
A calitvations have baen conducted in the closed labosmoey facility: anveonment temporature {22 + 3°C and humidity < 70%

Calbraton Equipment used (MATE cribcal tor calibeation)

Primary Standards 10 A Cal Date {Contificate No.) Scheduled Calbration

Fowsar mater NAP SN: 104778 06-Ape-16 (No. 217-02268/02286) Apr-17

Powsr sansor NRP-Z81 SN 108242 06-Apx-16 (No. 297-02268) Apr17.

Power sansor NAP-281 SN 103245 DE-Ape-18 (No. 217-02289) Ape17

Raferanca A0 dB Attenuator SN: 5058 (20k) DE-ApI-16 (No. 217-02292) Ape-17

Type-N mismaich combination SN: 5047 2 / 06327 05-Apr-18 (No. 217-02295) Ape-17

FAetarance Probe EX3DVA SN. 7348 31-Doc-18 (No. EX3-7349_Dec16) Dec-17

DAEA SN: 801 0d-Jan-17 (No. DAE4-801_Jan17) Jan-18

Secandury Standarss liDe Cneck Date {in house) Scheduled Chisck

Power matar EPM-442A SN. GB3748074 07-0ct-15 (in house chack Oct+16) In house chack: Oct-18

Power sensor HP BAB1A SN: US37202783 07-0ct-15 (in house chack Oct-16) In house chack: Oct-18

Power sensor HP BAB1A SN MY41082317 07-0ct-15 {in housa check Oct-16) in house chack: Oct18

RF ganarator R&S SMT-06 SN: 100572 15Jun-15 (n house cheok Oct-16) In house chack: Oot-18

Natwork Analyzer HP 8753 SN: US37390585 18-0ct-01 (in houss check Oct-16) In house check: Oct-17
Name Funcsian Signaturs

Cafibated by: Johannes Kurikka Laboratory Technician

%“«..-—

Approved by: Katja Pokovie Technical Managar % g

lasued. March 23, 2017

l This calibration cartificats shat not be reproduced except i full without witten appeoval of the abaratory
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Calibration Laboratory of Sy,
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Schmid & Partner % c Sarvice sulsse d'étalonnage
Engineering AG b Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland oy ,’ﬁ.\‘.\? S Swiss Calibration Service
Accredited by tha Swiss Accradifation Sarvics (SAS) Accreditation Ne.: SCS 0108

Tha 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) |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 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 narmal distribution corresponds to a coverage
probability of approximately 95%.

Cedificate No: D1900V2-5d032_Man 7 Page20f 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1
DASY Version DASYS V52.8.8
Extrapolation Advanced 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 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 400 1.40 mho/m
Measured Head TSL parameters (220+02)°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 paramelers normalized to 1W 40.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 250 mW input power 518 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.9 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 {220x02)"C 541 +6% 1.50 mho/m =86 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters 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 10 1W 21.4 W/kg = 16.5 % (k=2)

Certificate No; D1800V2-50032_Mar17
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed to feed point 51.702+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 the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipcée arms in order 1o improve matching when loaded according to the position as explained in the
‘Mazsurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive lorce must be 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
Manufactured on March 17, 2003
Certificate No: D1900V2-5d032_Mar17 Page 4of B
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Report No.: HCT-A-1706-F010-2

DASYS Validation Report for Head TSL

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)

DASY52 Configuration:

Date: 21.03.2017

Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 31.12.2016;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 04.01.2017
Phantom: Flat Phuntom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

DASYS52 52.8.8(1258). SEMCAD X 14.6.1((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 W/kg
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

Cartificate No: D1900V2-5d032_Mar7 Page 5ol B

F-TP22-03 (Rev.00) 214 /240

HCT CO.,LTD.



A
hC'- FCC ID: A3LSMJ701M Report No.: HCT-A-1706-F010-2

HCTCO,,LTD.

Impedance Measurement Plot for Head TSL
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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; 6 = 1.5 S/m; 5 = 54.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2016;
« Sensor-Surface: L. 4mm (Mechunical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 04.01.2017
«  Phantom: Flut Phantom 5.0 (back); Type: QD 000 PS0O 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=3mm, dy=5Smm, dz=Smm

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

Muaximum valoe of SAR (measured) = 14.9 Wikg

-3.40

T -

-6.80

-10.20

-13.60

-17.00

0dB = 14.9 Wikg = 11,73 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: ABLSMJ701M Report No.: HCT-A-1706-F010-2
HCTCO,,LTD.
Calibration Laboratory of S, Schweizerischer Kalibrierdionat
Schmid & Partner % "I G Service suisse détalonnage
Engineering AG Ty Servizio svizzero di taratura
PN C/ 4
Zeughsusstrasse 43, B004 Zurich, Switzeriand KIS N Swiss Calibration Service
Accredited by Ihe Swiss Accredzaton Service (SAS) Accreditation No.. SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multilsteral Agreement for the recognition of calibration certificates
cient  HCT (Dymstec) Certificate No: D2450V2-743 Mar17
Object D2450V2 - SN:743
Calibraticn proceduns(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Caltoration dato: March 15, 2017
This calibration certificate documents the rsceabilty to national slandards, which resize the physcal units of measuremants (S1)
Tha measurements and the unceainsies with confidence probabslity are glven on the lolowng peges and are par of the cedificals
| AI caliteations have been conducted In the closed laboratory faciity: emaronment femperature (22 = 3)°C and humidty < 70%.
Catbration Equipment used (MATE criticel for calibration)
Prienary Standands G2 Cul Date (Carntilicate No ) Schaduied Callbration
Powar matar NRP SN 104778 06-Apr-16 (No. 217-02288:0228%) Ape-17
Power sensot NAP-Z91 SN: 103244 08-Apr-18 (No. 217-02298) Ape-17
Power sensor NRFP-Z91 SN: 103245 06-Apr-18 (No. 217-02284) Ape17
Rafersnce 20 ¢8 Aftanuator SN: 5058 (20%) 05-Apr-1€ (No. 217.02282) Apei?
Typa-N msmatch combinabon EN: 5047 .2 / 06327 05-Apr-16 (No. 217-02295) Apr-37
Hefarence Probe EX3DV4 SN: 7348 31-Dec-16 [No. EX3-7349_Dec1t) Dec-t?
DAE4 EN: 801 Od-tan-17 (No. DAE4-601_Jan17) Joan-18
Secondary Standards 0¥ Check Dage (in houss) Scheduad Check
Powar mater EPM-4424A SN: GBI7480704 07-Oct-15 (In houss chack Oct-16) In house check: Oct-18
Power sensor HP B4B1A SN: USJ7292783 07-0ct-15 (In housa chack Oot-16) In housa check: Oct-14
Powar sensor HP BL81A SN: MY41082317 07-0ct-15 {In housa chack Oct-16) In house check: Oct-18
AF generator R&S SMT.06 SN; 100872 15-Jur-15 (in housa check Oct-16) In house chack: Oct-16
Nelwork Analyzer HS B753E 8N USH73R0585 18-Cct-01 {In house chack Oot-18) n house chack: Oct17
Name Finction Signature
Calitrated by Joharnes Kurilda Labaratory Technician r_, Z
Approved by Katja Pokavic Technioal Manager - %_
ek
Issued: March 16, 2017
This callbralion cartificate shall nal be reproduced except in full withoul written spproval of e laboratory
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Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Calibration Service
Accrediled by the Swiss Accreditition Servics (SAS) Accreditation No.: SCS 0108

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer to paosition 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 Returmn 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS v528.8
Extrapolation Advanced Extrapolation
Phantom Madular 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 392 1,80 mho/m
Measured Head TSL parameters (22.0:02)"C 37826% 1.87 mho/m £ 6 %
Head TSL 1emperature change during test <05°'C - —_
SAR result with Head TSL
SAR averaged over 1 om” (1 g) of Head TSL Condition
SAR 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 normalized 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 mhoim
Measured Body TSL parameters (220=02)"C 528=6% 203 mho/m+ 6 %
Body TSL temparature change during test <05°C e eee
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Candition
SAR measurod 250 mW input power 12.9 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.04 Wikg
SARA for nominal Body TSL parameters 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, transformead 1o leed point 5440+72)Q
Return Loss -218dB

Antenna Parameters with Body TSL

Impedance, transformed 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, only a slight warming of the dipole near the feedpoint can be measured,

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding fine s diractly 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 1o improve malching when loaded according to the position as explained in the
"Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s stil
according to the Standard.

Nao axcessive force must be applied 1o the dipole arms, because thay 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/AEC/ANSI C63.19-2011)

DASY 352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.72, 7,72, 7.72); Calibrated: 31.12.2016;
e Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.01.2017
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 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 V/im; 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

-1.60
-9.20
-13.80
-18.40

-23.00

0dB =223 W/ikg = 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: 2450 MHz
Medium parameters used: = 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; Sernal: 1002

« DASY5252.8.8(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(1 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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Calibration Laboratory of S, s dschier Kallbrisidionat
Schmid & Partner — S Service sulsse d'étalonnage
Engineering AG % C servinio avizzero i taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland 7o S Sswiss Calibration Service
el

Atcradited by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Muttilateral Agreament for the recognition of cafibration certificates
ctient  HCT (Dymstec) Certificate No: D2600V2-1015_Jan17
CALIBRATION CERTIFICATE

Objest D2600V2 - SN:1015

Caliorason procadure(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Calibeation date; January 18, 2017

This caiibration canificate documents 1ha tracealility 1o national standards, which reaize ihe physical units of measuraments {S1),
The maasurements and the uncenaimies with confidence peobabilty are given on the fallowing pages and are pan of Mme cemficate
Al calibrations have boon conductod in the dased laboratory facilty: envircomont temperature (22 = 3)°C and huridity < 70%

Canbration Equpment used (MATE critical for catibration)

Primary Standards LD ¥ Cal Dite (Cetificale No.) Scheduled Callyrabon

Power mater NRS | SN 104778 06-Ape-16 (No, 21702288/02289) Apra7

Powar sansor NRP-251 SN 103244 D6-Ape-16 (No, 217-02288) Apr17

Power sensor NFHP-Z81 SN 108245 06-Apr-16 (No. 2170226%9) Apra 7

Rateranca 20 dB Ateaustor SN: 5058 (20k) 05-Apr-16 (N, 21702292) Apr1?

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

Relerenca Proba EX30V4 SN 748 31-Dac-16 (No. EX3-75340_Dec16) Dec7

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

Seccodary Starderds DA Check Dale (n house) Schaouled Chack

Power metsr EPM-4424 SN: GB37480704 07-0ct-15 {in housea chack Oct-18) In house check: Oct-18

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

Power sensor HF B4G1A SN: MY&1092317 07-Cct-15 {in housa chack Oct-18) In housie check: Oct-18

RF garsratar RS SMT-06 SN: 100872 15-Jun-15 (in house check Oct186) in house chack: Oct-18

Network Anulyzet HP 87538 SN: US37300585 16-0c1-01 (In house check Dct-18) in housa check: Oct-17
Name Functron Signature

Calibeatod by: Leif Klyanes Labaorutory Technician 3'4//%4//

Approved by, Katja Pokovic Tochaical Manager /&’Wf_

lagund Junuary 19, 2017

This calibration cartificate shall not be reproduced except n full without weilten approval of the @aboratory.
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Zeughsusstrasse 43, 8004 Zurich, Switzerland 5 4/\..’.“..-\-““ S Swiss Calibestion Service

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

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

Multilateral Age for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,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 certificate are valid at the frequency indicated.

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom 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 caloulations were appbed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 380 1.96 mho/m
Measured Head TSL parameters (220+0.2)°C J7426% 2.05 mha/m + 6 %
Head TSL temperature change during test <0D5"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 Wika
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 for 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 2,18 mho/m
Measured Body TSL parameters (22.0+02)°C 52326% 2.20 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 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 6.17 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 feed point 48B0Q-28iQ
FRetumn Loss -30.3 dB

Antenna Parameters with Body TSL

impedance, transiormed 1o leed point 4510-25)Q2
Heturn Loss -248dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) [ 1.150 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is directly connectad 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according (o the position as explained in the
*‘Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |1s still
sceording 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
Manufactured on October 30, 2007
Cartificate No: D2600V2-1015_Jan17 Page 4ot 8
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DASYS5 Validation Report for Head TSL

Date: 17.01.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

Communication System: UID () - CW: Frequency: 2600 MHz

Medium parameters 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
e 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

« DASYS5252.88(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

Peuk SAR (extrapolated) = 32.4 Wrkg

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{K) 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/TEC/ANSI C63.19-2011)

DASYS52 Configuration:

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Probe: EX3DV4 - SN7349; ConvF(7.48, 7.48, 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 PS50 AA; Serial: 1002

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

Measurement grid: dx=5mm, dy=5Smm, dz=5mm
Reference Value = 108.8 V/m: Power Drift = 0.06 dB
Peak SAR (extrapolated) = 28.6 Wikg

SAR(I g) = 13,9 W/kg: SAR(10 g) = 6.17 W/kg
Maximum value of SAR (measured) = 23.4 W/ikg

d8

-4.60

-9.20

-13.80

-18.40

-23.00

0 dB =23.4 W/kg = 13,69 dBW/kg
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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 certify 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
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Attachment 5. The Verification of Power reduction

The Verification of WLAN Held to ear power reduction

This device uses a power reduction mechanism for SAR compliance for WLAN operations during voice or
VolIP held to ear scenarios.

When a user makes or receives a WLAN voice or WLAN VOIP call, the audio of the call is sent through the
earpiece at the top of the device so that the device can be used next to the ear. The IR Sensor located at the
top of the device is used to detect when the device is in proximity of the user’s head in order to optimize the
user’s device experience, for example, to dim or turn off the screen to save battery life. For this model, an
auxiliary function of the IR sensor is for the purpose of RF Safety

(i.e. reducing output power for Head SAR compliance)

1. Procedures for determining proximity sensor triggering distances

A reduced power level of the device is called when the IR sensor is activated while in a held-to-ear voice or
VOIP call with the active audio receiver. Therefore, when the IR proximity sensor is active in a held-to-ear
user scenario, the output power level is reduced. The maximum allowed output powers in all conditions are
included in the maximum power document

Detailed descriptions of the power reduction mechanism are included in the WLAN operational description
document

We verified the power reduction function with the following procedures.

The DUT was moved toward the phantom in accordance with the steps outlined in KDB 616217 D04 86.2 to
determine the trigger distance for enabling power reduction. The DUT was moved away from the phantom to
determine the trigger distance for resuming full power

1) Make a Voice call (VolP) through a pre-installed VolP application to call simulator
2) Per KDB616217 D04 86.2, Measure the power while maintaining the voice call..

. For detailed measurement conducted power results, please refer to the Section .9

Call Simulator

Phantom: CMWS500

J- - IOt Datance

Sk

IR Sensor Trigger Distance Assessment KDB 616217 D04 86.2, front side

LEGEND
—> Direction of DUT travel for determination of power reduction triggering point
—> Direction of DUT travel for determination of full power resumption triggering point

F-TP22-03 (Rev.00) 235 /240 HCT CO.,LTD.
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Trigger distance — Front (mm)

Tissue simulating liquid

Moving toward
phantom

40

Moving from
phantom

40

2450 Head

3) The entire Front surface of the DUT is positioned below a flat phantom filled with the required tissue-equivalent medium,
and positioned at least 20 mm further than the distance that triggers power reduction
We positioned DUT 61mm away from the phantom for this Test

(61mm= 40mm(triggering distance) + 21mm)

The Front surface of DUT is moved toward the phantom in 3 mm steps until the sensor triggers.
Front side — EUT Moving toward (trigger) to the Phantom

Distance (mm) 61 58 55 52 49 46 43 40
2.4GHz 802.11b(1-10ch) 16.41 16.40 16.42 16.38 16.39 16.42 16.40 13.37
2.4GHz 802.11g (1-10ch) 15.19 15.20 15.18 15.20 15.20 15.19 15.18 13.48
2.4GHz 802.11n(1-10ch) 14.18 14.16 14.19 14.19 14.17 14.18 14.19 13.37

Distance (mm) 61 58 55 52 49 46 43 40

2.4GHz 802.11b(11ch) 16.43 16.44 16.43 16.42 16.41 16.42 16.41 13.41
2.4GHz 802.11g (11ch) 12.42 12.41 12.40 12.41 12.43 12.41 12.38 12.31
2.4GHz 802.11n(11ch) 12.22 12.23 12.25 12.25 12.25 12.25 12.22 12.21

4) The Front surface of DUT is then moved back (further away) from the phantom by at least 5 mm or until maximum
output power is returned to the normal maximum level.

The Front surface of DUT is again moved toward the phantom, but in 1 mm steps, until it is at least 5 mm past the
triggering point or touching the phantom.

Front side — EUT Moving toward (trigger) to the Phantom

Distance (mm) 45 44 43 42 41 40 ‘ 39 38 37 36 85!

2.4GHz 802.11b(1-10ch) | 16.42 16.41 16.39 16.39 16.41 13.35 13.35 13.38 13.55 13.36 13.37
2.4GHz 802.11g(1-10ch) | 15.13 15.12 15.12 15.13 15.11 13.40 13.39 13.41 13.39 13.40 13.41
2.4GHz 802.11n(1-10ch) | 14.16 14.19 14.19 14.17 14.18 13.36 13.28 13.35 13.31 13.36 13.35

Distance (mm)

2.4GHz 802.11b(11ch) 16.41 16.39 16.38 16.37 16.39 13.39 13.41 13.38 13.35 13.36 13.37
2.4GHz 802.11g(11ch) 12.42 12.41 12.39 12.40 12.38 12.37 12.32 12.31 12.32 12.33 12.35
2.4GHz 802.11n(11ch) 12.21 12.23 12.22 12.25 12.20 12.20 12.19 12.20 12.20 12.21 12.17

5) If the DUT is not touching the phantom, it is moved in 3 mm steps until it touches the phantom to confirm that the sensor

remains triggered and the maximum power stays reduced
Front side — EUT Moving toward (trigger) to the Phantom

Distance (mm)

2.4GHz 802.11b(1-10ch)

35
13.35

32‘29

13.34

13.34

26
13.37

23
13.35

20
13.35

17
13.37

14
13.35

11
13.35

9
1:3:3

6
13.3

3
13.36

0
13.37

2.4GHz 802.11g(1-10ch)

13.39

13.38

13.39

13.41

13.40

13.41

13.39

13.41

13.40

13.39

13.40

13.41

13.41

2.4GHz 802.11n(1-10ch)

13.36

13.36

13.28

13.35

13.36

13.36

13.28

13.35

13.36

13.28

13.35

13.36

13.35

Distance (mm) 35 32 ‘ 29 26 23 20 17 14 11 9 6 3 0

2.4GHz 802.11b(11ch) | 13.40 | 13.41 | 13.38 | 13.40 | 13.41 | 13.38 | 13.35 | 13.36 | 13.38 | 13.38 | 13.35 | 13.36 | 13.3

2.4GHz 802.11g(11ch) | 12.35 | 12.32 | 12.1 | 12.33 | 12.32 | 12.31 | 12.30 | 12.33 | 12.31 | 12.31 | 12.32 | 12.33 | 12.31

2.4GHz 802.11n(11ch) | 12.21 | 12.19 | 12.22 | 12.21 | 12.20 | 12.20 | 12.20 | 12.21 | 12.22 | 12.20 | 12.21 | 12.22 | 12.22
F-TP22-03 (Rev.00) 236 /240 HCT CO.,LTD.
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6) The process is then reversed by moving the DUT away from the phantom according to steps KDB616217 D04 86.3, d)
to g), to determine triggering release, until it is at least 10 mm beyond the point that triggers the return of normal maximum
power

(19mm= 40mm(triggering distance) - 21mm)

The Front surface is moved away the phantom in 3 mm steps to determine triggering release

Front side — EUT Moving away (Release) from the Phantom

Distance (mm) 19 ‘ 22 25 28 31 ‘ 34 37 ‘ 40 43 46 49 52
2.4GHz 802.11b(1-10ch) | 13.35 | 13.35 | 13.38 | 13.55 | 13.36 | 13.55 | 13.36 | 13.37 | 16.39 | 16.40 | 16.39 | 16.39
2.4GHz 802.11g(1-10ch) | 13.40 | 13.39 | 13.41 | 13.39 | 13.40 | 13.39 | 13.40 | 13.41 | 15.12 | 15.11 | 15.11 | 15.10
2.4GHz 802.11n(1-10ch) | 13.36 | 13.28 | 13.35 | 13.31 | 13.36 | 13.31 | 13.36 | 13.35 | 14.08 | 14.09 | 14.08 | 14.06

Distance (mm) 19 ‘ 22 25 28 31 ‘ 34 37 ‘ 40 43 46 49 52

2.4GHz 802.11b(11ch) 13.40 | 13.41 | 13.38 | 13.40 | 13.38 | 13.35 | 13.36 | 13.38 | 16.37 | 16.36 | 16.38 | 16.40
2.4GHz 802.11g(11ch) 12.35 | 12.32 | 12.30 | 12.33 | 12.31 | 12.30 | 12.33 | 12.31 | 12.32 | 12.30 | 12.39 | 12.30
2.4GHz 802.11n(11ch) 12.21 | 12.19 | 12.22 | 12.21 | 12.20 | 12.20 | 12.21 | 12.22 | 12.20 | 12.20 | 12.19 | 12.21

7) The Front surface is then moved toward the phantom by at least 5 mm or until reduced output power is returned to the
Maximum output power.

Front side — EUT Moving away (Release) from the Phantom

Distance (mm)
2.4GHz 802.11b(1-10ch) | 13.36 | 13.56 | 13.55 | 13.36 | 13.37 | 13.55 | 16.39 | 16.40 | 16.39 | 16.40 | 16.39 | 16.39 | 16.41

2.4GHz 802.11g(1-10ch) | 13.40 | 13.39 | 13.39 | 13.40 | 13.41 | 13.38 | 15.11 | 15.11 | 15.09 | 15.10 | 15.08 | 15.09 | 15.09
2.4GHz 802.11n(1-10ch) | 13.35 | 13.33 | 13.31 | 13.34 | 13.35 | 13.34 | 14.12 | 14.11 | 1411 | 14,90 | 14.11 | 14.10 | 14.10

Distance (mm) 35 36 ‘ 37 38 39 40 41 42 43 44 45 46 47

2.4GHz 802.11b(11ch) | 13.40 | 13.41 | 13.38 | 13.35 | 13.38 | 13.40 | 16.37 | 16.36 | 16.38 | 16.37 | 16.36 | 16.38 | 16.40
2.4GHz 802.11g(11ch) | 12.33 | 12.32 | 12.31 | 12.30 | 12.28 | 12.33 | 12.32 | 12.32 | 12.39 | 12.32 | 12.31 | 12.32 | 12.30
2.4GHz 802.11n(11ch) | 12.21 | 12,20 | 12.20 | 12.20 | 12.22 | 12.21 | 12.20 | 12.20 | 12.19 | 12.20 | 12.20 | 12.19 | 12.21

8) If the DUT is touching the phantom, it is moved in 3 mm steps until it move away from phantom to confirm that the
sensor remains triggered and the maximum power is returned.

Front side — EUT Moving away (Release) from the Phantom

Distance (mm) 0 3 6 ‘ 9 12 15 18 ‘ 21 24 ‘ 27 30 3 35 39 42 45
2.4GHz 802.11b(1-10ch)| 13.56 | 13.55 [ 13.36 | 13.55 | 13.36 | 13.37| 13.55 | 13.55 | 13.55| 13.36 [13.55|13.36|13.37 |13.55|16.40|16.39
2.4GHz 802.11g(1-10ch)| 13.39(13.39 [ 13.40{13.39 | 13.40 | 13.41|13.38 | 13.39 | 13.39| 13.40 [13.39/13.40(13.41[13.38|15.11|15.11
2.4GHz 802.11n(1-10ch)| 13.33|13.31 | 13.34(13.31 | 13.3413.35( 13.34 | 13.31 | 13.31| 13.34 (13.3113.34(13.35(13.34|14.10|14.11

Distance (mm) 12 ‘ 15 ‘ 18 ‘ 21 ‘ 24 27 30 33 35 39 42 45
2.4GHz 802.11b(11ch) |13.40(13.41|13.38|13.35(13.40 |13.41|13.38(13.40| 13.41 | 13.40|13.41 | 13.38 | 13.35| 13.38| 16.38|16.37

2.4GHz 802.11g(11ch) [12.33|12.32|12.31|12.30|12.33|12.32|12.31|12.33|12.32|12.33(12.32|12.31|12.30|12.28|12.39|12.32
2.4GHz 802.11n(11ch) [12.21|12.20(12.20|12.20|12.21|12.20|12.20|12.21|12.20|12.21{12.20|12.20|12.20|12.22|12.19|12.20
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9 )The measured output power within + 5 mm of the triggering points, or until the DUT is touching the phantom, for
movements to and from the phantom should be tabulated in the SAR report.

Front side — EUT Moving toward (trigger) to the Phantom

Distance (mm) 45 44 43 42 41 40 ‘ 39 38 37 36 35
2.4GHz 802.11b(1-10ch) | 16.40 16.39 16.41 16.39 16.40 (FS8S7 13.55 13.55 13.36 13.55 13.36
2.4GHz 802.11g(1-10ch) | 15.09 15.10 15.11 15.10 15.09 13.41 13.38 13.39 13.40 13.39 13.40
2.4GHz 802.11n(1-10ch) | 14.10 14.13 14.10 14.13 14.13 13.35 13.34 13.31 13.34 13.31 13.34

Distance (mm) 45 44 43 42 41 40 ‘ 39 38 37 36 35
2.4GHz 802.11b(11ch) 16.38 16.37 16.38 16.38 16.37 13.40 13.41 13.38 13.38 13.40 13.40
2.4GHz 802.11g(11ch) 12.39 12.32 12.39 12.39 12.32 12.33 12.32 12.31 12.33 12.32 12.33
2.4GHz 802.11n(11ch) 12.19 12.20 12.19 12.19 12.20 12.21 12.20 12.20 12.21 12.20 12.21

Front side — EUT Moving away (Release) from the Phantom

Distance (mm)
2.4GHz 802.11b(1-10ch) | 13.37 13.55 | 13.55 13.55 13.55 | 13.36 16.39 16.40 | 16.39 16.41 | 16.40

2.4GHz 802.11g(1-10ch) | 13.41 13.38 13.39 13.38 13.39 13.40 15.10 15.09 15.10 15.11 15.09
2.4GHz 802.11n(1-10ch) | 13.35 13.34 13.31 13.34 13.31 13.34 14.13 14.10 14.13 14.10 14.10

Distance (mm) 35 36 37 38 39 40 ‘ 41 42 43 44 45
2.4GHz 802.11b(11ch) 13.38 13.39 13.37 13.35 13.37 13.38 16.37 16.37 16.35 16.34 16.38
2.4GHz 802.11g(11ch) 12.35 12.32 12.31 12.33 12.32 12.33 12.35 12.34 12.34 12.31 12.33
2.4GHz 802.11n(11ch) 12.20 12.18 12.19 12.21 12.20 12.21 12.19 12.20 12.19 12.19 12.19

Worst case distance for SAR is not consider for body exposure condition. Because of Power reduction is only apply voice
or VOIP for WLAN. Based on the most conservative measured triggering distance of 40mm,

2. Procedures for determining antenna and proximity sensor coverage

KDB 616217 D04 §6.3
As there is no spatial offset between the antenna and the IR sensor element, IR sensor coverage did not need
to be assessed

3. Procedures for determining tablet tilt angle influences to proximity sensor triggering

KDB 616217 D04 §6.4
The IR sensor is activated while in a held-to-ear voice or VOIP call with the active audio receiver. Therefore,
the IR proximity sensor has no influence of the tilt angle of the IR Sensor

Conclusion:

According to FCC KDB 616217 sec.6, we verified the operating distance of the IR sensor for WLAN
transmitter with VolP of this product and confirmed that the IR sensor operates correctly in the VolP (Held to
ear) conditions. This IR sensor impacts only WI-FI output Power and has no impact on any other transmitter in
the device

F-TP22-03 (Rev.00) 238 /240 HCT CO.,LTD.



o
‘—rC'- FCC ID: A3LSMJ701M

Report No.: HCT-A-1706-F010-2
HCTCO.,LTD.

Attachment 6. — 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) 2 450-2 700
Tissue Type Head Body Head Body Head Body Head Body
Water 41.1 51.7 40.45 53.06 54.9 70.17 71.88 73.2
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1
Sugar 57.0 47.2 57.0 44.9 0.0 0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7
Diethylene glycol
hexyl ether ) ) ) ) ) ) i )
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 7. —= 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

'??F?: Ca:ijt?)riittion Dipole Date Measured Measur.quSensitivity 'Prob'e.J Probe | MOD. Duty PAR
Permittivity Conductivit Linearitysotropy| 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
1 3863 [EX3DV4|Head| 835 441 |2017.06.13 41.6 0.92 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
1 3863 [EX3DV4|Body | 835 441 |2017.06.12 55.3 0.96 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
1 3863 [EX3DV4|Head | 1800 | 2d007 |2017.06.13 40.2 1.39 PASS | PASS | PASS |GMSK|PASS| N/A
9 3968 [EX3DV4|Head | 1800 | 2d007 |2017.06.13 40.2 1.39 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 |[EX3DV4|Body | 1800 | 2d007 |2017.06.12 53.7 1.51 PASS | PASS | PASS |GMSK|PASS| N/A
12 7370 [EX3DV4|Body | 1800 | 2d007 |2016.11.25 53.3 1.5 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 |[EX3DV4|Head | 1900 | 5d032 |2017.06.13 39.8 1.41 PASS | PASS | PASS |GMSK|PASS| N/A
9 3968 [EX3DV4|Head | 1900 | 5d032 |2017.06.13 39.8 1.41 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 |[EX3DV4|Body | 1900 | 5d032 |2017.06.12 53.5 1.52 PASS | PASS | PASS |GMSK|PASS| N/A
12 7370 [EX3DV4|Body | 1900 | 5d032 |2017.03.31 53.3 1.53 PASS | PASS | PASS | N/A | N/A | N/A
12 7370 [EX3DV4|Head | 2450 743 |2017.03.24 39.2 1.83 PASS | PASS | PASS |OFDM| N/A |PASS
12 7370 |[EX3DV4|Body | 2450 743 |2017.03.24 52.8 1.94 PASS | PASS | PASS |OFDM| N/A |PASS
12 7370 [EX3DV4|Head | 2600 | 1015 |2017.01.30 39.1 1.94 PASS | PASS | PASS | NA N/A | NA
1 3863 [EX3DV4|Body | 2600 | 1015 |2017.06.12 52.7 2.12 PASS | PASS | PASS | N/A | N/A | N/A

SAR System Validation Summary 19

Note;

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