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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1

HCT CO,LTD
Calibration Laboratory of RO I
Schmid & Partner o % !0 g Sorvice sulsse detslonnage
neering AG : Servizio svizzero di taratura
Mmmmm T S Swiss Castration Service

Accrecited by the Swiss Accrodiaton Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttitateral Agreemont for the recognition of calibration certificates

This caltabion cerficats documents the traceabilty 1o national standards, which realze the physical units of me: ts 1S4,
The meast and the Inties with confiderice pratabilty are given on the following pages and are pan of (he cenificate.

All caltrations have Deon conducied n the doand laboratocy facity: sovironment temparaturé {22 = 31°C and humidity < 70%.

Calbraton Equipment used (MATE crteal for cahibration)

Primary Standards [ Cal Date {Cersticate No.) Scheduied Calbeation
Power meter E44198 GB41293874 Q1-Apr-15 {No. 247-02128) Mar-16
Power sansor EA412A MY 41466087 01-Apr-18 (No. 217-02128) Mar-16
Refarance 3 08 Atlernsior SN 55054 {3¢) Ot-Apt-15 (No. 217-02129) Mar-18
Rearance 20 66 Attenustor | SN: $5277 i20%) 01-Apr-18 (No. 297-02132) Mar- 18
Redorence 30 05 Atteauator SN 55129 (305) O1.Ape15 (No. 247.02133) Mar-16
Reference Probe ES3OVZ SN; 3013 40-Dec-14 (No. ES1.3013_Decid) Dec-15
DAE4 SN: 680 14-Jan 15 (No. DAE4-669_Jan15) Jan-16
Seconday Stancans 2] Check Date (in fuouse) Scheduled Check
RF gerseator HP 86450 US3I642001700 A-Aug-89 [in house check Ape-13) In nouss chack: Apr- 156
Network Analyzer HP 8753E USITI068E 18.0ct.01 {in house check Cet-14) In house check: 0t-15
Caliorated fy:
Appeoved by,

This catbeation cenlficae shall not be reproduced excent in ful wihout wiien appeoval of the lab y.
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FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LTD
Calibration Laboratory of S Schweizerischer Ksfibrierds
Schmid & Partner G Service suisse détatonnage
Engineering AG s Servizio swizzero di taratura
Zeughousstrasse 43, 8004 Zurich, Switzeriand Swiss Calibration Service
Accredited by the Swiss Accraddaton Servico {SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service i one of the signatories 1o the EA
Muititateral Agreoment for the recognition of caiibration cortificates
Glossary:
TSL tissue simulating liguid
NORMx,y.2 sensitivity In fres space
ConvF sensitivity in TSL / NORMx.y.2
oce diode ion point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent finearization parameters
Polarization » ¢ rotation around probe axis
Potarization 3 # rotation arcund an axis that is in the plane normal to probe axis (st measurement center),
ig., & = 0 is normal o probe axs
Connector Angle information used i DASY system 1o align probe sensor X to the robot coordmate sysitem

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

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

«  NORM{)xy.z = NORMx.y,2 * frequency. responise (see Frequency Response Chart), This nearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of Coavi.

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

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

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

o ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are uséd for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used in DASY#4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL cormesponds
to NORMzx.y.z * ConvF whereby the uncertainly corresponds to that given for ConvF, A frequency
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 Mz to = 100
MHz.

o Sphencal isotropy {3D deviation from isotropy): in a feld of fow gradients realized using s flat phantom
exposed by a patch antenna.

»  Sensar Offsst The sensor offset corresponds to the offset of viniual measurement center from the probe tip
{on probe axis), No tolerance required.

o Connactor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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h'a- FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

ETIOVE~ SN, 1605 Apal 27, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y 1 Sensor Z Unc (k=2)
Norm (uV/(Vim)*)" 1.49 1:91 1.61 2101 %
OCP (mV)" 100.4 99.7 | 100.3

rb_ﬂggulation Calibration Parameters
iD

Communication System Name T a 8 | C b | VR | Unc
dB dByv d8 mv \ (k=2}
0 oW X | o0 00 | 10 | 000 | 1895 | 230%
| YT 00 0.0 1.0 | 784z
| | 2 0.0 0.0 10 | | 17T

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

A The uncanainties of NormX,Y .2 do not attect the E*field urcatanty inside T5L (soe Pages 5 and §)

"N | . P uncertainty (ol requied.

¥ Uncerainty s determingd using the max. deviation from lineas resporme applying recianguta Bistibution and o sxpressed for the sauare of he
Sadd value
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LTD

ETA0VH- SN:1605 Apeil 27,2615

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unct.

F{MHZ® | Permittivity” | (Sim)" ConvFX | ConvFY | ConvFZ |Alpha® | (mm) (k=2)
750 419 0.89 6.64 6,64 B.84 0.26 300 | £120%
835 415 0.90 6.33 6.33 £33 0.28 300 | 2120%
900 415 0.97 6.14 .14 8.14 0.31 3.00 | +120%
1450 40.5 120 537 5.37 5.37 0.45 264 | +120%
1750 401 1.37 5.20 5.20 5.20 0.73 215 | ¥120%
1900 40.0 1.40 5.01 5.01 5.01 0.80 212 | £120%
1950 40.0 1.40 494 4.94 4.94 0.80 205 | £120%
2300 395 1.87 a7 477 477 0.80 1.88 | £120%
2450 392 1.80 457 4.57 457 0.85 175 | £120%

“rrmvmmmmzd:1000Mzudymmmskuwmmcr’mz) else it i retricted o + 50 Mz, The
uncartainty is the BSS of the Conv uncardasty al caliration freguency and y bardd. F y vaicty
beow 300 MHz i = 10, 25,49, SOMTOMHZWCGNFWMSO 84,128, rsomzzowuresm AbonsGHﬂmwu.y
validity can be extended to + 110 MHz

¥ A frequencies below 3 GHZ, the validiy of tissue parameters (& ang a) can be relaxed 1 + 10% f fiquid comp n forms © apphed o
measired SAR values. Al froquencies above 3 Giz, the validty of tisson paramaters (¢ 800 o) & restncted 1o £ 6% The uncertarty & the RSS of
the ConvF uncartainty for indicated large! lissue povameters.

Y AphaiDepth are determined during caibeation. SPEAG wamants that the rémaining deviation due to the boundary effect after compensation is
ahways bess then & 155 foe frequendies heiow 3 GHZ and helow £ 2% for fmquencies between 348 GHz at any distance arper than hall tha peobs 1ip
dameser from the boundary.
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LTD

ET3DV6- SN, 1605 Aprié 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unct.

f{MHz)® | Permittivity” (srm)" ConvEX | ConvFY | ConwFZ | mipha® | (mm) (k=2)
750 55.5 0.96 6.21 6.21 8.21 0.30 2.7 +120%
835 852 0.97 811 611 | 611 0.30 300 | £120%
1750 534 1.49 4.6 466 4,68 0.80 262 | £120%
1900 53.3 1.52 454 4.54 4,54 0.80 232 £120%
2450 52.7 1.95 4.18 4.18 4,18 0.79 1.80 £12.0%

memWymde:100mzorwaoolmlo'DASVMAmmgna(soe"no?;.“etarmmw:SDNH: The
uncertainty 15 the RS3 of the Conv unsetainty at cadibration frequancy and the uncestainty for the indicated oy band: Fraquency vaidity
below 300 MHz is + 10, 25, 40, 50 andt 70 MHz for ConvFF assassments at 30, B4. 126, 150 and 220 MKz raspoctively. Above 5 GHz requsacy
validity can be axsanced 10 = 110 MHz

" &1 frequancies below 3 Gz, the validity of $3300 paramaeters (= and ) can be reloxed 16 = 102 it liquid comp formiuls is sppied 10
measured SAR values. At frequencies abave 3 GHz. the validty of ssus parameters (L and o) is reatricled 1o ¢ 5%, Tha uncenanty is the 7SS of
the Com# uncertninty for indicated target issue parametars.

* AlphaiDegth are doloeminad during calbration, SPEAG warrants trat the remasnng devtalion due 10 1he boundary effect after compersstion i
s’avys!osshant!%MWNWGGNMWHQQ%MWMkSM}Gsw&myumWImmmmm
damater from she boundary
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

ET30VE- SN.1605

Frequency response (normalized)
T
»

Apnil 27, 2015

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

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

ET30VE- SN.1605

Apat 27, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz ,R22
e 2 . o o °
Tot X Y Z Tot X

Ervor [dB]

PP PSS-S PR B S e B e T — =St 10t pnag

K . T W X T W T
T :
1 51

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

FCC ID: ASLSMA9100

ET3DVEG- SN:1605

Certificate No: ET3-

Apnil 27, 2018

Dynamic Range f(SARpeaq)
(TEM cell , fou= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCOLLTD
ET3DVE- SN.1605 April 27, 2015
Conversion Factor Assessment
f= 835 MHz WGLS R (H_convF) 1= 1900 MHZ WGLS R22 (H_convF)
ks P
004 0 .lj _‘1‘ Ve
o w0 x . ;3-' .- k- ~ L] 1 1w 5 cl;rl 2 Ly kS .
i e =R e
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10 08 06 04 02 0D 02 0OA 06 DB 1¢
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
EQniﬁcsm N éTSﬂS%_ApﬂS Page 10 of 11 .
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h'a- FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

ET30V6- SN 1805 April 27, 2015

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

Other Probe Parameters
Sensor Arrangemend l Tnangular
Connector Angle (") I 587
“Mechanical Surface Detection Mode enabled
| Optical Surface Detaction Maode = N disabled
Probe Cverall Length 337 mm
“Brobe Body Diameter O mm |
TipLength ‘ 10 mm |
Tip Diameser | 8.8 mm
Probe Tip o Sensor X Calibration Point \ 2,7 mm
Probe Tip to Sensor Y Calbration Point 2.7 mm
"Probe Tip to Sensor Z Calibration Point ‘ 2.7 mm
Recommended Measurement Distance from Surface J 4 mm |
Certificate No: ET3-1605_Aprt5 Page 11 of 11
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

Accredied by the Swiss Accredtation Sarvice (SAS)

The Swiss Accreditation Setvice Is one of the signatories 10 the EA
Multilataral Agreament foe the recognition of caliteation cectificates

Cattaration ome
This calltration ceaificale do
The meas and the

the traceabity to

Calibention Equipmant uned (MATE critical for caltrasion)

3 whtich realizo the phywical units of s (Si)

HCT COLLTD
Calibration Laboratory of S Schweizerischar Kalitrierdionst
Schmid & Partner G Service suisse d'dtalonnage
Engineering AG P Sorvizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service

Accreditation No.; SCS 0108

with confidence prodability are Given on h following pages sod ure part of the cantificate.

AS calibrations nove been cancucied in the closed labormiony laciity: enmvronment lempecaiure (22 = 3)°C ant humiity < TO%

Primary Standards 0 Cal Date (Cerificate No | Schedulet Cafvration
Power moler E44168 GB41283074 O1-Apr-15 (No. 217.02128§ Mas-18
Power sansor E4412A MY4 1498087 01-Apr-15 (No 21702128} Mar- 10
Aot 3 4B Amenuatol SN: 55054 (i) 01:Apr-15 {No. 217-02129) Mar-18
Refarence 20 68 Attenualor SN 88277 (20x) O1-Ar-15 (No 217-02132) Mar 10
i 30 o8 Attenuaioe SN 55129 1308) 01-Apr-15 (No 217-02133) Mar- 10
s Probe ES3IVZ SN 3013 30-Dec-14 (Na ES3.-3013 Dectd) Dec-18
DAE4 SN 880 14-Jan-15 (No. DAES-860_Jan15} Jan18
Secondary Standords 0 Chack Date (in housa)) Scheduied Chack
| RF genesstor HP B048C USI42001700 £-Aug-99 (in house check Aor-13) in house check: Agr-18 ‘
Network Analyzer HP §753E | US37350585 1800101 (in house check Oct-14) In house chadkc Oa-15
Function
N e
Approved by:

This calbraton certficate shal not be rEROGUCEd excent N Al without wiitlen approvdl of Me labaratory

Cartificate No: EX3-7370_Sep15
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD
Calibration Laboratory of A i e
Schmid & Partner e \\% g Service WT::W
Engineering AG o g Servisio svizzero di taratura
Zeughausstrasse 43, B0D4 Zurich, Switzertand ‘i&@f Swiss Calitration Service
Accredilad by he Swiss Accreditation Servios [SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories 1o the EA
Muttitateral Agreement for the recognition of calibration certificatos

Glossary:

TSL tissue simulating liquid

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL/ NORMx.y,z

pcp diode point

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

ABCD modutation dependent linearization parameters

Polarization ¢ p rotation around probe axis

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

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

Calibration is Performed According to the Following Standards:

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

b} IEC 622091, "Procedure to measurs the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the sar (frequency range of 300 MHz to 3 GHz)", February 2005

c) IEC 62208-2, "Procedurs 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 & GHz)", March 2010

d) KDB 865664, "SAR Measurement Raquirements for 100 MMz to 6 GH2"

Methods Applied and Interpretation of Parameters:
NORMx,y.z Assessed for E-fisld polarization 8 = 0 {f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide)
NORMx,y,z are only Intermediate vaiues, |.e., the uncertainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

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

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

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

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
moasurunentslothOOMHzTMumenmmmmedfaassewmuloepammwsapplmhr
boundary compensation (aipha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy ciose 1o the boundary. The sensitivity in TSL corresponds
o NORMx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MMz

« Sphencal isotropy (30 deviation from isotropy): in a feld of low gradients realized using a fiat phantom
exposed by a patch antenna.

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

e Cannecfor Angie: The angle |s assessed using the information gained by determining the NORMx (no
uncertainty required)

Cartiticate No: EX3-7370_Sep15 Page 2ot 11
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HCTCOLLTD

Report No: HCT-A-1602-F007-1

EX3DV4 - SN:7370

Probe EX3DV4

SN:7370

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

Calibrated for DASY/EASY Systems

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

FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

EX3DV4- SN.TIT0

Septombor 1, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y ; Sensor Z Unc (k=2)
Norm (WW/(Vim)')* 047 0,51 0.43 +10.1 %
DCP (mV)" 90,0 105.3 ; a3 8 |
Modulation Calibration Parameters
uio c ication System Name A B8 c o VR Unc
48 | dBVpV a8 mv (k=2) |
e lew | X 0.0 00 | 1 0 000 | 1623 | =33% |
Y 0.0 00 | 10 | 164.9 |
z 0.0 0.0 10 167.7
The ed unceriainty of measurement is stated as the standard uncertainty of measurement

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

* The uncertandes of Norm XY 2 do not affect the £ finid uncertainty inside TSL (see Pages § and 0)
* Numaccal linearization parametar: uncetainty not regured
. Uncedarty & deterrmined uaing the max, deviation from inear nesponse applying rectangular datribution and a expressed fur the square of the

Nk value

Ceanificate Now EX3-7370_Septs
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LLTD

EX30DV4- SN.7370 Seplember 1, 2015

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

Calibration Parameter Determined In Head Tissue Simulating Media

1 (MHz) © me“"W' co-;:,umey ConvF X | ConvFY | ConvFZ | Alpha® m" (tk‘-";)
450 435 0.87 10.67 10.67 1067 | 016 170 | £133%
750 419 0.89 9.81 9.81 9.81 0.26 124 | £120%
835 415 0.90 9.57 9.57 9.57 0z7 117 | +120%
900 415 0.57 9.29 9.29 9.29 029 112 | £120%
1450 405 1.20 8.08 8.08 8.08 026 106 | +120%
1750 40.1 137 8.05 8.05 8.05 0.34 080 | +120%
1900 40.0 1.40 7.80 7.80 7.80 0.34 080 | £120%
1950 40.0 1.40 7.57 7.57 7.57 040 | 080 | £120%

2300 305 1.87 743 743 7.43 033 | 083 | £120%
2450 39.2 1.80 6.94 6.94 6.94 0.32 082 | £120%
2600 30.0 1.96 8.81 6.81 6.81 043 080 | +120%
3500 374 29 6.92 6.92 6.92 0.29 139 | +131%
5200 36.0 4.88 513 5.13 513 0.35 180 | £131%
5300 359 4.76 485 495 4,95 0.35 180 | £131%
5500 356 4.96 453 453 453 0.40 180 | £131%
5800 355 5,07 435 435 4,35 0.40 180 | £131%
5800 35.3 527 453 453 4,53 0.40 180 | £131%

 Fraquency valdity sbove 300 Mz of & 100 Miz cely applies for DASY vd 4 and higher (see Page 2), ese It is resincted 10 = 50 MHz. The
uncertainty s the RSS of the ConvF uncartanty al calibrotion feg y oexd the y for the frequency band. Frequency valdity
below 300 Mz s £ 10, xwwmmwwcmmumu 128 uo.mmummmy Above 5 Gz frequency
valicity can be exsended 1o ¢ 110 MHz,

" A frequancies beiow 3 GHE. the validity of tausus parametens (= and o) can be retased 50 ¢ 10% i igud formuds = d
mMSARumlecum)uu.c-v-mdmmumuumlmmxﬁ mwnnnssa

* NphaiDopth ace daleemined dusing caltration. SPEAG Ihat the deviation due 16 the boundary affect afler compensation
mum.mvamamawmmgntammnGﬁzm-vymuwmmmmw
diamassr om he Soundaty
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LLTD

EXI0V4A- SN.7370 Septemnber 1, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth” Unc

f(MHz)© | Permittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
450 56,7 0.94 11.08 11.08 11.08 0.11 160 | £133%
750 §5.5 0.96 982 9.82 9.82 0.24 127 | £120%
83s 55.2 0.97 9.66 8 66 9,66 0.29 125 | £120%
1750 53.4 1.49 7.76 776 | 178 047 0.81 £12.0%
1900 53.3 1.52 7.49 7.49 7.49 0.41 080 | £120%
2450 52.7 1.95 7.16 7.16 7.16 0.35 080 | £120%
2600 525 216 7.07 7.07 7.07 0.29 080 | +£120%
5200 49.0 5.30 4.64 4,84 4.64 0.45 1.0 | 2131%
5300 489 542 4.45 446 | 448 0.45 190 | £131%
5500 486 5.65 4.03 4.03 4.03 0.50 190 | 2131 %
5600 48.5 577 3.85 3.85 385 0.50 190 | =2131%
5800 482 6.00 403 4.03 4.03 0.50 190 | =131 %

“ Froquoncy velidity above 300 MHz of £ 100 MMz anly appiles for DASY w4 and high (see Page 2). oise it is resricied ta & 50 MMz The
uncantwaty i the RSS of the ConvF uncariainty st calbnston froquency and the uncertainty for the indicated frequency band. Frequency validity
betow 300 MHz is £ 10, 25, 40, 50 and 70 MMz ko CoonF assesaments at 30, 64, 124, 150 and 220 Mz respectively. Above 5 GHz frequency
validity can be edended 1o = 110 MHz

" Al frequencies below 3 GHz, (he vty of tissus parameters (e and ») can be rekaed o + 10% It igwd competsation fonmuls s appled 1o
measured SAR values, Az froquonces above 3 GMz_ the viididy of fssue paramessns (1 and o) is resincted 1o £ 5% The uncertainty is the ASS of
the Conf uncertanty for indicated target 15300 paramatens.

“ piphaDapth are determined durng catibestion SPEAG that the g U 10 the y offect after comp T
aiwoys less than & 1% far fraquencios below 3 GHZ and bolow £ 2% for Fequencies batween 3-8 Gz o1 any datance lrger than half the probe o
dhameter from the bouncary
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HCTCO,LLTD

FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

EXIDVaE-SN.7

response (normalized)

Frequency

370 Soptomber 1, 201§

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

1000 1800 2000 2500 3000
f [MHz]

Unocertainty of Froquoncy Response of E-field: £ 6.3% (k=2)
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hC'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD
EX3DV4- SNiY370 September 1, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
. - - . . k]
el Tot X
B
2 .
5 | == - @ ‘..:AZ;A_,*‘s,,_v,,.a:,:,g.-t!,(nc.
ul
+ VT T L T
Rot[]
T e T T T
Uncertainty of Axial Isotropy Assessmaent: £ 0.5% (k=2)
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‘—'C'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LLTD

Seplember 1, 2015

Dynamic Range f(SAR}qaq)

(TEM cell , foyu= 1900 MH2)
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1o 1% o 102 108
SAR [mW/emd)]
. o
rot compensated compensaed
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCOLLTD
EXIDVA-SN7370 Septembert 1, 2015
Conversion Factor Assessment
= 835 MHz WGLS RS (H_comvF) f= 1900 MHz WGLS R22 (H_comf)
M n“
1. !
0 g
‘"l v » ‘:’: - - ~ }u L ] " " ‘.'f;‘ D s e -
= =" =1H e
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
1.0
os ] |
[*X:}
04
o
o
04
L8
08
10
a
80
0
10 -D8 06 04 02 00 02 04 0O5 OB 10
Uncartainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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hC'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

EX30V4~ SN.7370 Septetnber 1, 2015

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

Other Probe Parameters

| Sensor Arrangernent Triangular |

| Connector Angle (") 94.7

T Mechanical Surface Dataection Mode | enabled
Optical Surface Detection Mode disabled

| Probe Overall Length [ T 3@Tmm

| Probe Body Diameter T 10mm|

[ Tip Length I gmm

| Tip Diameter 1 2.5 mm
Probe Tip to Sensor X Calibration Point | Tmm
Probe Tip 1o Sensor Y Galibration Point Tmm
Probe Tip to Sensor Z Calibration Point 1 mm

"Recommended Measurement Distance from Surface 14 mm ‘

Certificate No: EX3.7370_Sepis Page 11 of 11
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

Accrediad by the Swiss Accredtation Service (SAS)

The Swiss Accreditation Secvice ks one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibration date:

The and the

HCT CO,LTD
Calibration Laboratory of Stiwetiacischer Kalbrierdienst
Schmid & Partner g Service suisse d'etalonnage
Engineering AG g Servinio svizzaro o taratura
Zeughausstrasse 43, 8004 Zurich, Switzerfand Swiss Calibeation Service

Accreditation No.: SCS 0108

This calbration oemficate documants the raceabitty (0 nationa! stancacds, which realze the pivy

with: comfid

Caibration Equament used (MSTE oritical for catbration))

unitts of iSs1).
probabdity are given on the followng pages ard are part of the certificate.

All cibrations have been conductad! i e closad Rbaratory tacity. emannment lemaaraturs (27 = 3)°C and humidity < 70%

This calitraton certficate shail not be reproduced excepl It fubl wihout wiien approval of the laborstory.

Prenary Standurds o Cai Duts (Certificate No ) Schecufed Calbrton
Power metsr 44108 GBA1293874 01 15 2701 Mar-16
Power sensor E44124 MY43498087 01-Apr-15 (No. 217-02128) Mar-16
Ralerenos 3 0B Alennaton SN: 55054 (3c) 01-Ap-19 (No. 297-00129) Mar-18
| Ruference 20 48 Anenuator SN 85277 (20x) 01-Apr-15 (No. 217-02132) Mar-16
Raferonce 30 ¢B Anmnuator SN: 55129 {30m) 01-Apr-15 (No. 217-02133) Mo 18
Rufernrce Frobe E530VI SN 30713 30.Dec-14 (No £53.3013_Dec1d) Dec-15
DAE4 SN: 600 14-Jan-15 (No. DAE4GE0_Jan15) Jan-18
Secoedary Standars ) Check Date (in house) Scheduled Chieck
RF HP BB48C USISL2001700 4-Aug-99 (in howse check Apr-13) in house check: Apr-18
mma_w._mwnsas US37 300585 18-0ct-01 {in house check Oct-15) In houss check: Oct. 16
Function
Catbrated by
Approved by

Issuec: Decernber 16, 2016

Certificate No, EX3-3967_Dec15
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD
Calibration Laboratory of Py, Sobealaitaites Xotbroidaet
Schmid & Pariner SN (g g Service sulsse d'étalonnage
Engineering AG 2 & g Servisio sviczero & taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "@_y NN, Swiss Cafibratian Service
Accreded by the Swiss Accredtation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service s one of the signatories to the EA
Multilateral Agroamant for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

oce diode compression point

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

A B CD modulation dependent linearizabion parameters

Polarization ¢  rotation around probe axis

Polarization 9 8 rotation around an axis that Is in the plana nommal 1o probe axis (at maasurement center),
Le, 8 =0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Motbods Applied and Interpretation of Parameters:
NORMx.y,2: Assessed for E-fisld polanzation 8 = 0 {f < 800 MHz in TEM-cell; f > 1800 MHz: R22wavegubde)
NORMx,y.z are only intermediate values. i.e., mummmolNORMxy:dounouﬂme -field
uncesainty inside TSL (sae below ConvF).

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

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

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

o Axyz Bryz Cxyx Oxy2 VRxyz A B C, Dare numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR s the maximum calibration range expressed in RMS voltage across the diode.

= ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfor
Standard for f < 800 MHz) and Inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha. depth) of which typical uncertainty vailues are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
10 NORMz.y.z * ConvF wheraby the uncertainty corresponds to that given far ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows axtending the validity from £ 50 MHz to = 100
MHz

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

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

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

Cerlificals No. EX3-3967_Dec1h Page 2of 11
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HCTCOLLTD

Report No: HCT-A-1602-F007-1

EX30V4 - SN3967

Probe EX3DV4

SN:3967

Manufactured:  September 30, 2013
Calibrated: December 16, 2015

Calibrated for DASY/EASY Systems

(Note. non-compatible with DASY2 system!)
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

EX30VA- SN:3067 Deocembeor 16, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z | Unc (k=2)
Norm (gV/(Vim)')* 0.54 0.38 0.48 | 2100 %
DCP (mV)" 101.3 978 101.0 |
Modulation Calibration Parameters
uiD Communication System Name A 8 c | o VR Unc~
d8 dBVuv | dB mV (k=2)
0 oW x| 0o 0.0 10 | 000 | 1450 | #38%
Y 00 00 1.0 143.7
z 0.0 0.0 1.0 1382
The ed uncertainty of measurement is stated as the standard uncertainty of measurement

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

* The uncartantes of Nomm X.¥.Z do not stect the £*feid uncertainty inside TSL (see Pages 5 ard &)

¥ Numercs inesnzalion paramester uncertanty nol regured

! Uncartarty & determingd using Me mix, daviaton rom Inedr response Spahing rectanguise datriution and is axpressed for the square of the
ol vaun
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LLTD

EX3DV4- SN:396T7 December 16, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative _ | Conductivity Depth® | Unc

t(MHZ)® | Permittivity” (sim)” ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 1027 | 1027 | 1027 | 02 139 | 2120%
835 415 0.90 9,87 9.87 9.87 020 | 138 | 2120%
900 415 0.97 9.70 9.70 9.70 025 | 115 | £120%
1450 405 1.20 8.19 8.19 .19 029 | 082 | £120%
1750 40.1 1.37 8.39 B.39 8.39 025 | 088 | £120%
1900 40.0 1.40 8.11 B.11 B.11 039 | 080 | £120%
1950 40.0 1.40 7.90 7.80 7.90 038 | 086 | £120%
2300 395 167 773 7.73 7.73 037 | 084 | 2120%
2450 392 1.80 7.42 7.42 7.42 040 | 080 | £120%
2600 39.0 1.96 747 717 7.47 041 | 083 | £120%
3500 319 291 7.69 769 | 769 | 094 | 063 | 2131%
5200 36.0 468 5.37 5.37 537 035 | 180 | +131%
5300 359 476 5.04 5.04 5,04 040 | 180 | #£131%
5500 356 496 487 4.87 487 045 | 180 | £131%
5600 355 5.07 465 4.65 4.65 050 | 180 | £131%
5800 353 5.27 469 469 469 05 | 180 | £131%

-rm«uuymaoomoutmumwmbwvnamm(mmnmummsom: "-
uncetanty % the RSS of the Com ¢ and the Wty for the aled ¥ y band Fi
below 300 Mz ts £ 10, 25, 40, sommmucmwrn-mnn B4, 128 150w220wvmmm Abovob&kkm
mmuwwznom
© Al frequences Delow 3 GHz, the vascity of tissue parametens (c aad o can be nelsxed to = 10°% If iquid ation K ia is 0
measured SAR vilues. Al Fequancies above 3 GHz. Mvmdummmtnmd-wnib\ mmwamnssa
mwwwmmmmmwm
s ore during SPEAG that the remaning deviation due 10 the boundary effect sfler Compensaton is
b8 thian + 1% 10 frmguencies below 3 GHz and below ¢ 2% for frequencies between 3-6 GH st any astance larger than haif thae probe tip
chamater from the boundary
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LLTD

EX3DVA-- SN.3067 December 16, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

& Relative [ Conductivity | 5| Depth® Unc
T{MHz)® | Permittivity (8/m) ConvF X | ConviFY | ConvFZ | Alpha® |  (mm) (k=2)
750 56.5 0.96 9.92 9.92 9.92 0.22 141 £120%
835 56.2 0.97 976 9.78 876 0.24 1.28 +120%
1750 53.4 149 B.04 8.04 8.04 0.40 0.85 +120%
1900 533 1.52 7.95 7.95 795 0.35 0.92 +120%
2450 527 1.95 7.31 7.31 7.31 0.40 0.86 +120%
2600 52.5 216 7.18 718 719 0.25 1.05 +£120%
3500 513 3.31 6.88 8.86 6.86 0.36 1.14 213.1%
5200 490 5.30 432 432 432 0.55 1.90 +13.1%
5300 48.9 542 423 423 423 0.55 1.80 £131%
5500 488 565 3.80 3.80 3.80 0.60 1.80 +131%
5600 485 577 3.70 3.70 3.70 0.60 190 £13.1%
5800 482 6,00 382 1482 382 0.60 1.90 £131%

© Frequency valdity sbove 300 Mz of £ 100 Miz only anplies for DASY v 4 and bigher (ses Page 2), eise § in restrictsd 10 « 50 MHz. The
uncenainty is the RSS of the Com uncertanty uf colibration fequancy @nd (he uacsaanty for e indeated requency band Frequency valkity
Dolow 300 MHzZ s £ 10, 25, 40. 50 and 70 MHZ for Convi assessments at 30. 64, 128, 150 anu 220 M-z rospectively. Above 5 GHs frequancy
vishdity can be exiancod 10 = 110 Mz

" Al frequencios bolow 3 GHZ. the vaiidity of bssue parsmeters (c and «) can be relaxed 1o = 10% # bgud formuts = o
measured SAR values M frequencies above 3 GMz, the validty of tssus pacameters (r and o) is restricied 1o 2 5% The uncedmnty i the RSS of
the Cornd uncartainty for indicated target issos paramaetens.

= AphaDepth aee deleemined during catbeation. SPEAS warreotn 1hat 1he remaming ceviaton due to he boundary aftect after compensaton
Always less han 2 % for frequancies befow 3 GHz and below = 2% for fregquencies botwoen 3-8 GMz at any tistance kwper than halt the probe tp
diametar from o boundary
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

EX3DV4- SN:3967

Dacember 16, 2015

Frequency Response of E-Field

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

-
o

»

-
e e e

Frequency response (normalized)
o N
© o

1000 1500 2000

f [MHz)

2500 3000

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: ASLSMA9100 Report No: HCT-A-1602-F007-1

EX3DV4.- SN:3967

December 16, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
. » L . ‘ o e
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g - » -~
5 ,{.::_,,!‘,_.4-! :v.;‘:-:.‘;‘_‘,_z_,_‘ti!..0»--‘-.
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1 S — At - !
Rot [7]
Wi T 7

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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‘—[C'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCOLLTD

EX3DV4- SN-3967 December 16, 2015

Dynamic Range f(SAR}ead)
(TEM cell , fouu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCOLLTD
EX3DVA- SN:3967 Decamber 16, 2015
Conversion Factor Assessment
{= 835 MMz, WGLS RS (H_comf) = 1800 MHz WGLS R22 (H_conv¥)
’l»f-.\‘ d |
=
i, H ;
i i
e N T & T .,
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
10 08 08 04 02 00 02 04 06 08 10

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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h'a- FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

EX30V4- SNAGGT December 16, 2015

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

Other Probe Parameters

“Sensar Arrangement | Trangular
Connector Angle (7) . T 208
"Machanical Surface Oetection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm |
“Probe Body Diameter 10 mm |
W 9 mm ‘
Tip Diameter 25mm
Probe Tip to Sensor X Catibration Point ~Tm |
Probe Tip 1o Sensor Y Calibration Point Tmm |
Probe Tip 1o Sensor Z Calibration Point 1 mm .
"Recommanded Measurement Distance from Surface _ 1.4 mm \
Cortificsts No: EX3-3967_Dec15 Page 11 of 11
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FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD

Calibration Laboratory of X, Schwiinreiier Kalterdinut
Schmid & Partner S ts: Service suisse :muomug.

Engineering AG % Servizio svizzero o taratuea
Zoughausstrasse 43, 8004 Zurich, Switzerland % 4@\" s S Swiss Casbration Service
Accracited by the Swiss Accreditation Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service i one of the signatories to the EA
Muititateral Agr for the recagnition of calibration certificates
CALIBRATION CERTIFICATE
Ctject EX3DVA4 - SN:3968
Caitration procechire(s) QA GAL-01.¥9, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.15,
Calbwaion date. June 18, 20815
This caiit cestificate & s the yto I standards, which reafice the physical units of measurements (SI),
The nts o the ur with coofi peobabiity are gven on thi following pages and ave port of the certificste.
ARl calibeations have been conductod @ the ciomed lab y foclity. er 19 x0 (22 1 3)°C and humedty « 70%.

Calibration Equpment used (MATE concal for cotbration)

Pamary Standards 10 Ca! Dotes (Cevtificate No | Schaduded Calbration
Pawer meter £44198 GBA1293874 D1.Age. 15 (Na. 217-02128) Mar186
Power sensor E44124 MY41485087 01-Agx-15 (No. 2174)212_!_1) Mar 16
Red 308 A i SN: 55054 (3c) 01-Ape-15{No 217-02129) Mar 18
Relerence 20 dB Attanuator SN §5217 (20%) 01-Ape-15 (No. 217-02132) Mar. 18
Reference 20 d8 Atenuator SN: 35129 {(30b) 04-Ap(-15 (No. 247-02133) Mar 16

i 0 Probe ES3DV2 SN 3043 30-Dec-14 (No. ES3-3013_Dag14) Dec-15
DAE4 SN 560 16-Jan15 {No. DAEA-660 Jan15) Jan- 16
Secondary Standards 1D Check Dste (in house) Scheduled Check
RF generalor HP 8848C US38420U01700 4-Aug-99 (in nousa check Apr-13) In house check. Ap-16
Network Anadyzer HP 8753E US37390585 18-0ct-01 (in house chack Oct-14) in house check: Oct-15

Name Function Signature
Cabrated By Jnton Kastrati  Laborstory Techniian < 1.
‘ i [ﬂ“
z e

Issuad June 18, 2015

This calibeation centificate shall not da reproduced sxcapt in ful without weten approval of the laboratory.
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FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1
HCT COLLTD
Calibration Laboratory of S Schweizerischer Kaiibrierd
Schmiid & Partner G Servics suisse détalonnage
Engineering AG g Sorvizio svizzero di taratura
Zeughausstrasse 43, 2004 Zurich, Switzerland Swiss Calibeation Servico
Accredited by thir Swiss Accraditasion Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreamont for the racognition of calibration cectificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensilivity in free space
CoavF sensitivity in TSL ! NORMx,y.z
DCP diode compression point
CF crast factor (1/duty_cycle) of the RF signal
ABCD modulation depandent linearization parameters
Polarization ¢ ¢ rotation around probe axis
Polarization § 3 rotation acound an axis that is in the plane normal to probe axis (at measurement center),
Le., 5 = 0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coardinate system

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

s NORMx.y.z: Assessed for E-field polarization 8 = D (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, i e., ths uncertainties of NORMx v,z does not affect the E*-fiaid
uncertainty insiie TSL {(see below ConvF),

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

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

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

o Axy.z Bryz Cxyz Dryz VReyz 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 maximuim cafibration 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 pawer
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 10 improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMz,y,z * Convl- whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

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

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

« Connegtor Angle: Tha angle is-assessed using the information gainad by determining the NORMx (no
uncertainty required).
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Manufactured:  September 30, 2013
Calibrated: June 18, 2015

Calibrated for DASY/EASY Systems
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h'a- FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

EX3DV4- SN-3568 June 18, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (uV/OVim)*)" 0.36 0.35 0.42 +101 %
DCP (mV)" 1031 102.8 96.8 i
Modulation Calibration Parameters
[UID C ication System Name | A s | ¢ | b VR Unc®
‘ de | dBVuv d8 | mv | (x=2)
0 cw x| o0 0.0 10 | 000 | 1303 | #30% |
| Y | 00 0.0 10 | 1208
1 z| 00 0.0 10| 1423

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 10 a coverage
probability of approximately 95%.

A Tho uncertalalios of NornX,Y,.Z do not affect the £7-fietd uncertainty inside TSL {see Pages § and 6).
* Numecical Sneanzation pacameler: uncenainty ol regured

' Uncertainty is determined using the max deviation from Snesr response applying rectanguisr Sistibulion and is expressed for the square of the
fetd value
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LLTD

EX3DV4-~ SN:3968 June 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

T {MHz)© M' coj;n‘n)wm ConvF X | ConvFY | ConvFZ | Alpha® m" l(::z)t
150 523 0.78 13.08 13.09 13.09 0.00 100 | =133%
300 453 087 12.28 12,28 1228 0.10 120 | £133%
450 435 0.87 10.81 10.61 10.61 0.18 120 | +133%
750 419 0.89 9.92 9.92 9.92 0.18 157 | #120%
835 4.5 0,90 9.60 9.60 960 0.21 164 | £120%
900 415 0.97 9.45 8.45 9.45 0.22 125 | £120%
1450 405 1.20 828 8.28 828 0.28 102 | £120%
1750 40.1 1.37 823 8.23 8.23 0.31 0.80 | #120%
1800 40.0 1.40 7.95 7.95 7.95 0.30 0.80 +12.0 %
1950 40.0 1.40 7.66 7.86 7.66 0.38 080 | £120%
2300 305 1.67 7.51 7.51 7.51 0.37 080 | +120%
2450 3g2 1.80 7.21 7.21 7.21 0.36 080 | +120%
2600 39.0 1.96 7.06 7.06 7.06 0.39 085 | £120%
3500 37.9 281 6.82 6.82 6.82 028 133 | 2131%
5200 36.0 4.66 5.26 5.26 5.26 0.30 180 | 2131%
5300 359 4.78 509 5.09 5.09 0.35 180 | $13.4%
5500 3586 4.96 4.86 4.86 4.86 0.40 180 | +13.1%
5600 355 5.07 459 459 4.59 0.40 180 | £13.1%
5800 35.3 527 568 468 4.68 040 180 | +131%

cfmumyvdtdnymsoom:o“100hﬂzorlywp‘ufmm8le4quM(eoeF‘m2) chnnzsnsldd-dto‘ somm

uncantainty is e RSS of the ConwF uncertainty at calibratico freq and tho y for the and. Frag

beiow 300 MHZ 5 = 10, 25, 40, 50 and 70 MHz for ConvF assessmects at 30, &4, 128, 1somnomwy ms&tw
vMunoomﬂadroanz

* AL requencias Delow 3 GHz, the validity of fssue paramatess (= And o) can ba refgued 1o ¢ 10%  hquid sompensation foemula is appived 10

messured SAR values. Al froquencies abava 3 GHz, the validty of issue parameters {c and o) is restncted 1o £ 5% The uncertanty & the RSS of
mwmmm«mhwmw

. SPEAG weaerants that e L due to the dary effect ater
emyalmnmzmoummmscmwmzzv,wmmwucmamumwmnammup
dametar from the boundary:
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LLTD

EX3DV4- SN:386d June 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

i Relative | Conductivity | o[ Depth™ [ Unct

FMHZ) " | Permittivity {Sim) ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 1240 | 1240 | 1240 | 000 | 100 | #133%
300 58.2 0.92 1134 | 11.34 1134 | 005 | 140 | +133%
450 56.7 0.94 1086 | 1086 | 1086 | 012 | 120 | +133%
750 55.6 0.98 9.49 8.49 9.49 0.34 103 | +120%
838 56.2 0.97 9.55 9.55 9.55 050 | 080 | £120%
900 55.0 1.05 9:34 9.34 9.34 042 | 083 | £120%
1750 53.4 1.49 7.87 7.87 787 042 | 080 | £120%
1900 533 1.52 7.60 7.60 7.60 033 | 085 | $120%
2450 52.7 1.95 7.25 7.25 7.25 036 | 080 | £120%
2800 52.5 2.16 7.10 7.10 7.10 024 | 080 | +120%
5200 49.0 5.30 471 am 471 040 | 190 | #131%
5300 48.9 542 4.44 4.44 4.44 040 | 190 | £131%
5500 486 565 4.14 4.14 414 045 | 190 | £131%
5600 485 577 3.93 3.93 3.93 045 | 190 | 213.1%
5800 482 6.00 4.27 427 427 045 | 190 | 2131 %

‘memmuutdgmmq:ooaymutormsvuuwm(mma el 13 restricied o 1 50 MHz. The
unceriainty is the RSS of the Comd uncenanty st calration freg and the the indicaied fraquency band. Froguancy validity
below 300 MiHz s + 10, 25, 40, so«uwmr«cmaumamu 128, tsoammm:umwy Above 5 GHz frequency
valicity can be extended 10 £ 110 MHZ

" At fraquencies belaw 3 GHz, the vaidity of lissue parameters (cand o) can bo relaxed %o = 0% it bquid on formule is appkad to
measured SAR vales, At fraquencies above 3. GHZ. the valdity of fissus parameters (c and o) 5 resiricied to & 5%. Th-mnmaﬂyhmnssa

mmmm‘umudwwm

a0 determined during calivration. SPEAG warmants that ihe remaining deviaton due fo the. y effect after b
amtmmn:mhrtmmb«wacmwwxmwkwmumnmmwummmmw
diametes from the boundary
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‘—[C'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCT CO,LTD
EX3DV4- SN;3968 June 18, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncentainty of Frequency Response of E-field: £ 6.3% (k=2)
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‘—[C'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCOLLTD

EX3DV4-- SNIIg62 June 18, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncartainty of Axial Isotropy Assessment: * 0.5% (k=2)
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CT FCC ID: A3LSMA9100

HCTCOLLTD

Report No: HCT-A-1602-F007-1

EX30Va- SN:3968

June 18, 2015

Dynamic Range f(SAR}eaq)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ASLSMA9100

HCTCO,LTD

Report No: HCT-A-1602-F007-1

EX3DV4- SN3963 June 18, 2015

Conversion Factor Assessment

f = 835 MHz, WGLS RS (H_convF) = 1900 MHz, WGLS R22 (H_comf)

L

Du; "° x » 7 . i w ﬁ 0 : 1 3 w0 1 " 0 -3 » ™ a“
3 jmm] ilom
e -, o il
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

10 -08 05 04 ©2 00 02 04 08 08 190
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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h'a- FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

EX30V4- 5N;3968 June 18, 2015

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

Other Probe Parameters
Sensor Arrangement Triangular
Conneclor Angie (°) ‘ T
Mechanical Surface Detection Mode . enabled
"Opiicai Surface Detection Mode [ disabled |
[Probe Overall Length_ 2 B 337 mm |
“Probe Body Diameter 10mm
| Tip Length ' 8 mm
Tip Diameter 2,5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point Tmm |
Probe Tip to Sensor Z Calibration Point 1 mm "
l Recommendad Measurement Distance from Surface 1.4 mm |
Certificate No; EX3-3968_Jun15 Page 11of 11
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HCTCO,LTD

FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzertand

Accredited by (he Swss Accroditaon Service (SAS)
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

This calitraton certificate cocuments (he traceability 1o natiooal sisndards. which reakze the gy
The measurssnents and the unceralnies with confidence prodatiity ame given on the following pages and are part of the cendicate.

Caliration Equipment wsed (MATE critical for catlbeabion)

mwown

Service sulsse délalonnage
Servizio svizzero di taratura
Swiss Calitration Service

Accreditation No.: SCS 0108

unids of 1)

Al calibrations have been conducied 1 he Closad laboratory facity: serviranment lemparature (22 = 3)°C and hamidity < 70%

Standards I Ca Dat (Cartificam No.) Schoculed Calbraton
Fowsr metor E44108 GB41263874 01-Ape-18 (o 247-02128) Mar-18
Power sansor E4412A MY 41498087 01-Apr-15 (No. 217-02128) Mar-18
SN: S5054 {3¢) 01-Ape-15 (No. 217-02129) Mac-18
Rt BN SS277 (20x) 01-Apr18 [No. 217.02132) Mas-18
Roferonce 30 o8 Aftoncator | SN S5129 (30b) 01-Apr-16 (No. 217-02133) Mae-16
R SN 3013 30.Doc- 14 (No_ES3-3013 Dectd) Dec-15
DAE4 SN 560 14-1an-15 (No_DAE4-600_Jen15) Jon18
D Chack Date (in house) Schwduled Chack
RE ge US3642U01700 2789 (10 houss check Apr-13) 10 house check: Apr-18
| Network Analyzer HP 6753 | US37300585 1800101 (in houss check Oct-14) | In house check: Oct-15

Funchion
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FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1
HCT COLLTD
Calibration Laboratory of AL s Kallseterth
Schmid & Partner % o Sarvionselone terage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand AN S guies Catibrtion Servica
el ¥
Accredited by the Swiss Accredtation Senvice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibeation certificates
Glossary:
TSL tissue simulating bquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y 2
pcP diode compression point
CF crest factor (1/duty_cycie) of the RF signal
A.B.CD modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization 4 4 rotation around an axis that 13 in the plane normal 1o peobe axis (al measurement center),
2., § = 08 normal to probs axis
Connector Angle Information used in DASY system 1o align probe sensor X 1o the robol coordinate system

Calibration is Performed According to the Following Standards:

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

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

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

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

Methods Applied and Interpretation of Parameters:

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

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

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

* PAR:PAR is the Paak to Avarage Ratio that is not calibrated but determined based on the signal
charactenistics

e  Axyz Bryz Cxyz Dxyz VRxyz A B, C. Dare numerical inearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
meadia. VR is the maximum calibration range expressaed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parametars applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMzx,y.z * ConvF wheraby the uncertainty corresponds to that given for ConvF, A fraquency dependent
ConvF is used in DASY version 4.4 and higher which alows extending the validity from £ 50 MHz o £ 100
MHz

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

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

« Connector Angle: The angle s assessed using the information gained by determining the NORMx (no
uncertainty required).
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Manufactured:  February 2, 2012
Calibrated: August 27, 2015

Calibrated for DASY/EASY Systems
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Cortibcate No: EX3-3863_Aug15 Page 3 of 11

F-TP22-03 (Rev.00) 156 /224 HCT Co., LTD



HCTCO,LTD

FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

EX30V4- SN.-3863

August 272015

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

Basic Calibration Parameters

Sensor X Sansor Y | Sansor Z Unc [k=2)
Norm (WVIVim))" 0.37 0.35 | 0.45 101 % |
DCP (mV})" 101.9 103.9 1 o8 g
Modulation Calibration Parameters
uip c ication System Name A 8 [ [ VR Une"
. g8 dBVuv a8 mv (k=2)
L W __ X | 00 0.0 10 | 000 [ 1318 | 227 %
Y 0.0 0.0 1.0 1285 '
2 0.0 00 10 1264

multipl

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

* The uncertainties of Norm X.Y.Z do not affect the E™-fink] urceraty insde TSL (ses Pagen 5 and 6)

" Nusmerical insatization parameter. uncertainty ot required.
" Uncenmuitity is detetminbd using the max. d

it value

from lnoar
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LLTD

EX30V4- SN 3863 Augusl 27, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

_fm's)‘__ge:gg'm'_ c?a;-‘:)'w ConvF X | ConvFY | ConvFZ | Alpha® T.;'.'-?{' (2-";)
150 523 076 1189 11.89 11.89 0.00 1.00 £133%
450 435 0.87 10.31 10.31 10.31 0.17 1.30 +£133%
750 419 0.88 9.83 983 983 024 1.21 £120%
835 415 0.90 946 946 9 46 0.21 1.30 £120%
800 415 0.97 9.28 9.28 9.28 0.26 1.11 £120%
1450 405 1.20 8.31 8.31 831 015 1.81 £ 120 %
1750 401 1.37 B.18 8.18 8.18 0.36 0.90 +120%
1800 40.0 1.40 7.64 7.84 7.84 0.21 1.07 £ 120%

1950 | 400 1.40 7.60 7.60 7.60 031 | 080 | £120%
2450 392 1.80 7.04 7.04 7.04 0.27 0.98 +£120%
2600 39.0 1.96 6.84 6.84 6.84 0.27 1.4 £120%
3500 379 2Mn 6.77 6.77 6.77 0.38 1.06 +13.1%
5250 359 471 494 494 4.94 0.35 1.80 £13.1%
5600 355 507 444 4.44 444 | 045 1.80 £13.1%
5750 354 522 4.65 4.65 4.65 045 1.80 131 %

‘anu-ncyv-kdlyabowmwalxtmumwymmmvuammm(mwz)ml-vmnxwwm
uncartanty i the RSS of the ConvF uncenainty s call and the bavt Frequency valaty
betow 300 Mz is + 10, 25, 40, 50 and 70 MHz for Com® muw 64, 128 tsomaommmm Amsemnmmy
Mmumm:nom

" Al frequences below 3 GHZ, the valiity of tissus parsmeters (c and o} can be teared (0 * 10% If lgua 4 it ts ap o
measured SAR values. Al Yequencies above 3 GHz. mmdmmu-m«mmmw% mmmmnwmd
gn&nlmmhmmwmwnwm

e dunng SPEAG warrants tat the remaring evason due 10 1he boendary effec after compensatian s
always i85 than + 1% for frequences bolow 3 GHz and below ¢+ 2% for frequencies between 3-5 GHz M any datance larger than haif the probe op
deameter kom the boundary
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LLTD

EX3DV4.-- SN.3863 August 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © P:v:\l::v"it]' Cov(\ds”u:)ﬂv > ConvF X | ConvFY | ConvFZ | Alpha® mﬂ (:-";)
150 61.9 0.80 1168 | 1168 | 1168 | 000 | 100 | s133%
450 56.7 094 1067 | 1067 | 1067 | 010 | 120 | 2133%
750 555 0.96 976 | 976 | o976 | 025 | 116 | £120%
835 55.2 0.97 940 | 940 | 040 | 023 | 144 | s120%
1750 53.4 1.48 7273 | 773 | 773 | 024 | 101 | £120%
1900 533 152 748 | 748 | 748 | 030 | 080 | £120%
2450 527 1.95 711 | 71 | 711 | o3t | om0 | s120%
2600 525 2.16 697 | 697 | 897 | 033 | 080 | £120%
5250 489 536 444 | 444 | a4s | 040 | 190 | s131%
5600 a8s 577 377 | a1 | 37 | oso | 190 | s131%
5750 483 594 408 | 408 | 408 | os0 | 190 | s131%

-;mmmommmouwoumoumavy-munrmsvvummxmma mummzsowu Tha
uncariainty is the RSS of the Comd uncertainty st y and the o y for y bantt. Frequency validiy
balow 300 MMz is £ 10, 25, 40, 50 andt 70 MHz for CanvF asseswments at 30, 64, 178, mwmwm Above § Gz frequency
mw:«-mw»-noum

Al kmquencies below 3 Gz, the vaidity of tissue parametem (¢ and 1) can be tetacod 10 2 10% If iguid 1 [
messures SAR vlues, Al froguoncies above 3 GHa, mwu«ydm-muwa)ummwnzﬁ mu\emunyumoﬂssu
wwmmhmnw-mm

" Alpha’Depih ane detwmined during calitiraton. SPEAG warrants thal the remaning devielion dus 1o the dary etfect after
Alwarys less than ¢ 1% for frequancies below 3 GH2 and below = nwwmum-wmmwummn
Glametar from the boundary.
Certificate No: EX3-3663_Aug15 Page 6 of 11
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HCT CO,LTD
EXI0OVA- SN:3BG3 August 27, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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‘—'C'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LLTD

EX30V4- SN.3863

August 27, 2015
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM f=1800 MHz,R22
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T por e e e
Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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HCTCO,LTD
EX30DV4- 8N.3863 August 27, 2015
Dynamic Range f(SAR}caq)
(TEM cell , foy= 1900 MHz)
’
— 10 -5
2 -
‘:T': L
o y
W »
2 1 /
10° y
.
10 10 10 10 10 10 10
SAR [mW/em3)
2 Lo}
not compernsated compensated
1
2
5 'o..',.‘,.-lo'f:b-.-,.A.o
wl
0 1ot 108 108 109
SAR [mW/em3]
* | L J
not compensatad compensatec
Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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FCC ID: ASLSMA9100

HCTCO,LTD

Report No: HCT-A-1602-F007-1

EX30V4- SNI38E3 August 27, 2018

Conversion Factor Assessment

= B35 MHz WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comvF)

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

-0 08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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h'a- FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

EX30V4- SN.3863 August 27, 2015

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

Other Probe Parameters

| Sensor Arrangement Trangular ‘

| Connector Angle (*) 1053 |
Mechanical Surface Detection Mode | enabled

| Optical Surface Detection Mode disabled

' Probe Overall Length 337 mm

| Probe Body Diameter I 10 mm

=— | st
Tip Length 9 mm
Tip Diameter 25mm.

[Probe T 1o Sensor X Calibration Point Tmm
Probe Tip 1o Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm |

"Recommended Measurement Distance from Surface 1.4 mm
Certificate No: EX3-3863_Aug1s Page 11 0l 11
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1

HCT COLLTD
Calibration Laboratory of < S Schweizarischer Kalibrierdianst
Schmid & Partner G Service sulssa détalonnage
Engineering AG ? 3 Servizio svizzero di tarstur
Zeughausstrasse &3, B004 Zurich, Switseriand @“' S guiss Catibvation Service
Accratited by the Swiss Accraditavon Servics (SAS) Accroditation No.: SCS 0108

Tha Swins Accreditation Service is onu of the signatories to the EA
Multitateral Agreemont for the recognition of callbration certificates

Callbration procedurels)

—— November24,2015

Tha cafitrution carmficate documents B iraceabiity 10 nabonal standerds. which realize the physcal units of messurements (S1)
The measuromants and the uncantantios with confidence probabiéity are gwven on the folowng pages and ars pait of the cenificate

A catbrations huve Desn canduciet in thi clonmd MOmraiory Inclity. savrnemset Inmperitien (22 = 370 and humedty = 70%

Caibration Egupment used (MATE critical for calxation)

Primavy Standarnds D Cal Dotst (Certificate No ) Senedulsi Caltyration
| Pemer mater E44168 GEH41283874 01-Apr-15 (No. 217-02128) Mae-18
Power sensor E4412A MY4 1458087 01-Ape-15 {No. 217-02%20) Mar-18
Reh 3 dB Aftenustor SN 85054 {3c) 01-Apr-15 (No. 217-02129) Mas-18
Referera 20 oB Anenuator BN 85277 {200) 01-Ape-15 (N0 Z17-02532) Mir-18
Ref 30 uB Ane SN: 55122 (30b) 01-Apr-15 (No. 217-02133) Mar-18
Refererion Probe ESIOV2 SN: 3013 30-Doc-14 (No. ES3-3013_Dect4) Dec-15
DAE4 SN 880 14-Jen-15 (No. DAEA-E50_Jan15) Jan-18
Secondary Stundards iD Check Date (in houss) Scheduled Check
RF generator WP 86480 US3642001700 4-Aug-90 (n house check Apr-13) in housa check: Agr-18
Network Analyzer HP B7S3E US37380585 18-Oct-01 [in houne check Oct-18) In house check: Oct- 18
Functon
Caltrated by : o
Apgroved by.

This calibimtion cartihcme shal not be reoroduced exoept in full withewt weitien approval of the laboratory,

Cartificate No: EX3-3797_Noav15 Pags 1 of 11
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT COLLTD
Calibration Laboratory of T e
Schmid & Partner “x\b—// 7 (s: mmmmwm
Engineering AG %’ — Servizio avizzero ¢ taratura
Zuughausstrasse 43, 8004 Zurich, Switzedand f.%@y:e \\- ,,’ S Siies Callbiaion Sasidce
Accredied by e Swiss Accreditation Secvicn (SAS) Accroditation No.: SCS 0108

The Swiss Accreditation Service is one of the signataries to the EA
Multitateral Agresment for the recognition of callbration certificates

Glossary:

TSL tissue simukating liquid

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

pce diode compression point

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

AB.C.D modulation dependent linearization parameters

Polarzation ¢ i rotation around probe axis

Polarization % & rotation around an axis that is in the plane normal to probe sxis (a1 measurement center),
Le., 8 =0 s nomal to probe axis

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

Calibration is Performed According to the Following Standards:

#) |EEE Std 1528-2013, “|EEE 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 62208-1, "Procedura 1o measure the Specific Absorption Rate (SAR) for hand-held devices used in closs
proximity to the ear (frequenacy range of 300 MHz to 3 GHz)", February 2005

¢) [|EC B2209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in closa proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

dj KDB 8685664, “SAR Measurement Requirements for 100 MHz o 6 GHz"

Methods Applied and Interpretation of Parameters;

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

o NORM(Nx.y.z = NORMX.y.z * frequency_response (see Frequency Response Chart). This linearization is
Impiemented in DASY4 softwara versions fater than 4.2 The uncertainty of the frequency response s included
In the stated uncertainty of ConvF,

* DCPxy.z: DCP are numerical linearizabon paramelers assessed based on the data of power sweep with CW
signal {no uncertamnty required). DCP does not depand on fraquency nor media,

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

o Axy2 Bryz Cryz Dxyz VRxYy.r 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 s the maximum calibraton range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters: Assessed In flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz2) and Inside waveguide using analytical field distributions based on power
maasurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software 1o improve probe aocuracy close 1o the boundary. The sensitivity in TSL corresponds
10 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,

« Sphencal isotropy {30 deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offsef. The sensor oftsel corresponds 1o the offsat of virtual measurement canter from the probe tip
(on probe axis). No lolerance required

* Connector Angle: The angle is assessed using the informiation gained by determining the NORMx (no
uncenainty required),

Centificate No: EX3-3797_Novis Page 20l 11
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CT FCC ID: A3LSMA9100

HCTCOLLTD

Report No: HCT-A-1602-F007-1

EX30V4 - SN3797

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 24, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ system!)

November 24, 2015
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HCTCO,LTD

FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

EX30Va- SN3TOT

Novembaer 24, 2015

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

Basic Calibration Parameters
|

Sensor X Sensor Y Sensor Z Unc (k=2)
| Norm (uVi(Vim)')" 0.62 0.58 0.56 +10.1 %
| DCP (mV)" 99.5 97.0 | 98 4
Modulation Calibration Parameters
uio | Communication System Name A 8 c 0 VR Une'
| d8 ldBVev | d8 mv (%=2)
0 | CW X | 00 00 10 | 000 | 1778 | 25%
Y 0.0 0.0 1.0 1780
z 0.0 0.0 1.0 176

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 10 a coverage
probability of approximately 95%.

* The uncertaintios of Nom X.Y.Z do not afect the £-fiekd uncertainty inside TSL (see Pages 5 and 6)

* Numorcal lineawization parametar: uncertanty net rgueed.

' Uncetanty & delermined using Tie max from Snear response apphng gadar distriiution and & expressad for the sguare of the
held valun
Cantificats No: EX3-3797_Novis Pago 4 of 11
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCOLLTD

EX3DV4- SN:3787 November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz} © NM' CW ComvF X | ConvFY | ConvFZ | Alpha® n(:-;":n")'x (‘:':)
750 41.9 0.89 9.38 9.38 9.38 032 | 096 | £120%
838 415 0.90 8.98 898 8.98 016 | 178 | £120%
900 41.5 0.97 8.86 8.86 8.86 0.21 153 | +120%
1450 40.5 1.20 7.73 7.73 7.73 0145 | 177 | £120%
1750 40.1 1.37 7.85 7.85 785 035 | 080 | £120%
1900 400 1.40 761 7.81 7.61 034 | 080 | £120%
1950 40.0 1.40 7.2 7.32 7.32 039 | 083 | £120%
2300 395 1.67 7.27 7.27 7.27 039 | 085 | £120%
2450 392 1.80 6.90 6.90 6.90 040 | 080 | +120%
2600 39.0 1.96 6.68 6.68 6.68 046 | 080 | £120%
3500 379 291 6.61 6.61 6.61 039 | 099 | £131%
5200 36.0 466 480 4.80 4.80 040 | 180 | £131%
5300 359 476 4.59 459 4.59 D40 | 180 | £131%
5500 356 4.96 452 452 452 045 | 180 | £13.1%
5600 355 5.07 4.21 4.2 421 050 | 180 | #13.1%
5800 353 5.27 4.20 4,20 4.20 0.50 180 | £131%

" Fraquency valdzy atiove 300 MHz of £ 100 MH2 caty applies for DASY vd 4 and higher (ses Page 2), siss it s resticted 1o = 50 MMz The
uncertainty is the RSS of the Com® uncertamty at calibration frequency and the uncertanty foc the Indicatod equency band, Fraquency valaty

bolow 300 MMz s 4 10, 26 40 50 and 70 MHE fir TanvF asseswmants ot 30, 64, 128 150 ang 220 MHz respectvely MSG&W
valdty con be exiended o = 110 MH2

" Al esquencies balow 3 GHz. the valldity of tnaue paramoters (r 9nd o) can be retmed 1o 3 10%  Igued compensaton fonmmaa is appbed %
measured SAR valuss Al froquancies above 3 GHE, the valiaty of Ussoe paramaters (£ and o) & restrcted 10 £ 5% Tha uncentainty @ the RSS of
nwmmbmwmm

e doleemined ouring caltration. SPEAG It the 1 & due 10 the boundary effect afler Compansation s
alwarys less an & maurmmmammw:nhwmummwyamwmmmmw
diawmuser from the bourdary
Cartficate No. EX3-3797_Novi5 Page 5ot 11
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LLTD

EX30V4- SN:3797 Novernbar 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

RILL M' W ConvF X | ConvFY | ConvFZ | Alpha® °('J:';.‘,° 3...'..‘5
750 55.5 0.96 9.39 9.39 939 0.29 116 | 2120%
835 55.2 0.97 9.17 9.17 8.17 0.32 1.00 | £120%
1750 53.4 1.49 7,52 7,52 7.52 042 | 080 | £120%
1900 53.3 1.52 7.32 7.32 7.32 0.31 097 | +120%
2450 52.7 1.95 6.91 6.9 691 034 | 085 | 2120%
2600 525 216 6.75 6.75 6.75 016 | 099 | 2120%
5200 49.0 5,30 4.24 424 4.24 0.50 190 | =131%
5300 489 5.42 4.07 4.07 4.07 0.50 190 | 2131%
5500 486 5.65 3.80 3.80 3.80 0.55 190 | £131%
5800 485 577 3.54 3.54 3.54 0.60 190 | +131%
5800 482 6.00 384 3.84 384 0.60 190 | £131%

‘ﬁmmywmnmmwu:\wmwymhMVﬂl-\dm.umho!unummoauSOMMLThc
unoerakty is the RSS of the ConvF uncertainty &t calfiraton freguency and the unc y band. Freguency validity
befow 300 MHz s ¢ 10, 25, 40, S0 and 70 MHz for ComF sasessrents st 30, 64 128 mmmmm Aboucscﬂxm
valicity can be extended 10 2 110 MHz

" Al froquoncios balow 3 Gz, the valdty of iesoo paramesens (r and @) can be refaed 10 4 10% f hqud formide o 1o
muasred SAR values. A Sequences above 3 GHz, the valdity of Bssoe parametors (o and o) s tes¥icted o £ 5% The uncertainty s the RSS of

Y Alpha/Doptn are durng ¢ SPEAG that the remainng devaton doe to fie boundary effect after cor

adwaryn less than = axmmmmsmmmznuwmnwummwmwmmm
dametar from the boundary

Cerlificales No. EX3-3797_Nov1s Page 6ol 11
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HCTCO,LLTD

EX3DV4- SN:3797 November 24, 2015

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

esponse (normaized)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Contficals No. EX3-3797 _Nov1s Page 7 of 11
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HCTCO,LLTD

EX30V4- SN:aTRY November 24, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22

Envox {dB]
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Rol [

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

EXIDV4- SNATT

November 24, 2015

Dynamic Range f(SAR}caq)
(TEM cell , foua= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCO,LLTD
EX3DVa- SN3787 Novembear 24, 2015
Conversion Factor Assessment
=835 MH2 WGLS R® (H_com¥) f = 1900 MHz WGLS R22 (H_convf)
™ A.’\ - :
\ |
§ F1) z ,
é 1 g |
i F St
e — ! be >
0 Ul x ':-. - ~ - [ ] < " Ilfﬂl > = n -
ol = = e
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
<10 08 08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cartificate No: EX3-3797_Nov15§ Page 10 of 11
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h'a- FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1

HCTCO,LTD

EX30V4- SN 3797 November 24, 2015

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

Other Probe Parameters

i Sensor Arrangement 1 Triangutar |
| Connectar Angle (*) 675 |
| Mechanical Surface Detection Mode enabled |
; Optical Surface Detection Mode | disabled |
Probe Overall Length 337 mm ‘
' Probe Body Diameter 10 mm |
| Tip Length 9 mm I
[ Tip Diameter 25 mm |
[Probe Tip 1o Sensor X Calibration Point 1 mm
! 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
Cartificats No: EX3-3797_Novis Page 11 of 11
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Attachment 4. — Dipole Calibration Data
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

HCT CO,LTD
Calibration Laboratory of S, G Schweizerischer Kulibrierdienst
Schmid & Partner % Service suisse d'éalonnage
Engineering AG g C  garvizio svizzero o taratura
Zoughausstrasse 43, 5004 Zurlch, Switzertand £ /.ﬁ.\"\'\ S Swiss Calibration Service
Actreded by the Swss Accreditation Service [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agr for the gnition of calibration certificates
ciient  HCT (Dymstec) Cartificate No: DB35V2-4d165_Nov15
|CALIBRATION CERTIFICATE
l
{ Objoct D835V2 - SN: 4d165
Calbration procodure(s) QA CAL-05.v9

Calitration clate: November 24, 2015

Cadtration Equipment used (MATE critical loe caltration)

Calibration procedure for dipole validation kits above 700 MHz

This calibeittion contificate docummmnts the tracoabiity 10 national standards, which realize the physical unas of measurements {S1).
The maast ts arvd the with confidence probabdity are given on the lollowing pages and are part of the certificate

Al calibrtions have boen conducted In the closed laboratory Taciity: enviconment lempaature (22 = 35°C and humidity « 70%

Hams Function
Calitvated by Michaal Weber Laboratory Technican
Approved by Katja Pokovic Technical Manager

This calibrabion certificate uhall hot Do repeoduced eacept in full without weittan approval of the laboratory.

Primary Standards [10# Cal Date (Certifcate No.} Schaduled Calration

Powar meser EPM-442A GBIT4E0704 07-Oct-15 (No. 217-02222) Oct16

Powar sensor HF 8431A \US47222783 07-Oct-15 (No. 217-02222) 0116

Power sarsor HP B84i1A MY41082317 07-0ct- 15 (No. 217-02223) Oet-16

Feforenco 20 d8 Attenusior SN BOSH (20%) 01-Apr15 (No. 217-02131) Mar-18

Type-N mismatch combination | SN- 5047.2708327  01-Apr-15 {No. 217-02134) Mer-18

Referonce Probe EXADVA | st 7340 30-Dec-14 (No. EX5-7349_Dectd) Dec-18

DAE4 | 8N: 601 17-Auge15 (No. DAES-601_Aug15) Aug-16

Secondary Standards 10" Cheock Date (n hoose) Schedued Check

AF generatoe AAS SMT-06 lwmm 15-Jun-15 (i house check Jun-15) In house chack: Jun-18
Netwark Anatyzer HP 87538 IS37390S8S 54206 18-Oct-01 (in house chack Oct-15) in house check: OCt-16

Signature

A heex
P =

Issued: November 24, 2015

Certificate No: D835V2-4d165_Novis Page 1ot 8
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD
Calibration Laboratory of 280, Schweizerischer Kalibrierds
Schmid & Partner % g Service sulsse d'étalonnage
Engineering AG ) Servizio svizzero i taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland % ,‘ﬁ\y\ S Swiss Colibration Service
Accredited by the Swiss Accrediiution Service (SAS) Accreditation No.: SCS 0108

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

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

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

Additional Documentation:
8) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Centificate No: DB35V2-44185_Novis Page 2018
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Report No: HCT-A-1602-F007-1

HCTCOLLTD
Measurement Conditions
DASY system configurstion, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, 62 = 5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations wera apphed.
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 220°C “"s 0.90 mho/m
Measured Head TSL parameters (220202)"C 4126=6% 0.92 mho/m = 6 %
Head TSL temperature change during test <05"C - -
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input power 229 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.08 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wkg
SAR tor nominal Head TSL parameters normalized to 1W 5.90 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied
Tamperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 552 0.97 mha/m
Measured Body TSL parameters (220+02)"C 55626% 0,99 mho/m = 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm? (1 g) of Body TSL Condition
SAR measurad 250 mW input power 240 Wikg
SAR for nominal Body TSL parametars normalized to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.58 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.25 W/kg = 16.5 % (k=2}

Certicate No: DB35V2-40165_Nov15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point S210Q-471
Retum Loss -260dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 4780Q-68Q
Ratum Loss -2274d8

General Antenna Parameters and Design

I Eloctrical Detay (one direction) l 1440 ns ]

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line 1s 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 io the dipole arms in order 10 improve matching when loaded according to the position as expiained in the
"Measuremant Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

No expessive force must be applied 1o the dipole arms, bacauge they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manulactured on December 28, 2012
Centificate No: DB35V2-4d165_Nov15 Page 4ol 8
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DASYS Validation Report for Head TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 4d165

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

Medium parameters used: [ = 835 MHz: 0 = 0.92 S/m; & = 42.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX2DV4 - SN7349; ConvF(9.77,9.77, 9.77); Calibrated: 30.12.2014;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 17.08,2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49YAA: Serial: 1001

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

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

Reference Value = 60.39 V/im; Power Drift = 0.02 dB

Peak SAR (extrupolated) = 3.40 Wikg

SAR(1 g) = 2.29 W/kg: SAR(10 g) = 149 Wikg

Maximum value of SAR (measured) = 3.03 W/kg

ass

0dB =3.03 W/kg =481 dBW/kg

Cantificate No: DB3SV2-40165_Nov15 Page 5ot 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 24.11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2: Serial: D835V2 - SN: 4d 165

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

Medium parameters used: { = 835 MHz; o = 0.99 S/m; & = 55.6: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Stundard: DASYS (IEEE/TEC/ANST C63.19-2011)

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30,12,2014;
« Sensor-Surface: .4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 17,08.2015
o Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

o DASYS5252.88(1222); SEMCAD X 14.6.1((7331)

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

Reference Value = 61.95 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.54 W/ikg

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

Muximum value of SAR (measured) = 3.17 Wikg

-mn

0dB =3.17 Wikg = 5.01 dBW/kg

Centificate No: DB35V2-4d165_Nov15 Page 7of 8
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FCC ID: ASLSMA9100

Impedance Measurement Plot for Body TSL
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner "\"\\\“/‘/ = s suvmwbud’::ionnm
Engineering AG % C  ervinio sviaero o terstins
Zeughausstrasse 43, 8004 Zurlch, Switzerland % 'ﬁ\\.\? S Swiss Catibration Service
Aocredied by the Swiss Accreditation Secvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Multilatoral Agreement for the recognition of calibration cortificates

cient  HCT (Dymstec) Certiticate No: D1900V2-5d032 May15
CALIBRATION CERTIFICATE

Cbjoct D1900V2 - SN: 5d032

Cailyration procedura(s) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Gallbration date: May 20, 2015

This calibeabion cedificata documents the tracaabilly 1o raficnal standands, which realize the physical units of maasurements {S1)
Tha measuraments and the . ras with confidence probability dre given on the folowing pages and are part of the certificate,

AZ ealiteations have been canducted In the clased iaboriary facity: endrcomant tsmparature (22:= 31°C and humidity < 70%

Calloration Equipment usad (MATE critical for caiitestion)

Primary Slandards |1 a Cai Date (Gertificate 86.) Scheduied Calibration
Powar meter EPM-4424 l GB374E0T04 07-0x-14 (Na. 217-02020) Oct-15

Power sersor HP 84814 | USa7292763 07-0ct-14 (No, 217-02020) Oct-15

Power sansor HP B4B1A | MY21002317 07-Oct-14 (Na. 217-C2021) Oct-15

Reterence 20 8 Atlenuator SN: 5054 (20k) 01-Apr:35 (No, 217-02131) Ma-16

Type-N migmaich combination SN 50472 1 06327 G1-Apr-15 (No. 217-02134) Mar-18

Refarsnce Probs ESIOV3 | SN 3208 30-Dec-14 (o, ES3-4205_Dec14) Dec-15

DAEA I SN: 601 1B-AUg-14 (No. DAEG-801_Augid) Aug-15

Secondary Standards liow Check Date {in houss) Schoduled Chiack

RF generator RS SMT-06 | 100008 04-A15-95 (i house check Oct-13) I houss check; Oct-16
Notwork Analyzor HP 8753E | usdras0sas 54208 18-Oct-01 (in house chack Oct-14) In howuse eheck: Oct-15

' Y Y-
Calibrated by: Lo Kiysnor Labaratary Technician ) ¥
Approved by Katja Poxovic Fechnical Maniger Wﬁ

Issued: May 20, 2015

Wc&&ummﬁmsﬂaﬂwummdomewmtuﬂwmwvmonwwsdmelmc'y
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD
Calibration Laboratory of G Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service sulsse détalonnage
Engineering AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S Swiss Calibration Servico
Accrediied by the Swiss Accreditation Senvce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multiiaterat Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/S Systemn Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certficate No: D1900V2-50032_May15s Page 20l 8
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

HCT COLLTD
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Vaersion DASYS V528.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax, dy, dz = 5mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were apphied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 400 1.40 mha/m
Measured Head TSL parameters {(220202)°C 38926% 1,37 mho/m £ 6 %
Head TSL temperature change during test <05°C —eee —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Head TSL parameters normadized ta 1W 41.1 Wikg = 17.0 % (ku2)
SAR averaged over 10 cm® (10 g) of Head TSL corxdition
SAR measured 250 mW input power 533 Wikg
SAR for nominal Head TSL paramslers normalized 1 1W 21.4 Wikg + 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters {220+02)*C 52.7286% 1.5 mho/m+ 6 %
Body TSL temperature change during test <05°C —- -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.2 Wikg
SAR for nominal Body TSL parameters normalized to 1W 40.9 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 541 Wha
SAR for nominal Body TSL parameters normalized o 1W 21.7 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d032_May15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transiommed to feed point 513Q+5212
Return Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point A7444+55Q
Retumn Loss -242d8

General Antenna Parameters and Design

| Etoctrical Delay (one direction) | 1,195 ns B

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

The dipote is made of standard semirigid coaxial cabie, The center conductor of the ferding line is directly connected to the
second amm of the dipole. The antenna i therefore short-circuitad for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arme in order 1o Imprave matching when Ioaded according to the position as explained in the
"Measurement Conditions™ pasagraph. The SAR data are not affected by this change, The overall dipole length is still
according to the Standard,

No excassive force must be appiied to the dipole arms, because thay méght bend or the soldered connections neas the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 17, 2003
Cortificate No: D1900V2-54032_May15 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 20.05.2015
Test Laboratory; SPEAG, Zurich. Switzerfand
DUT: Dipole 1900 MHz; Type; D1900V2; Serial: DI1900V2 - SN: 54032

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

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

Measurement Standard: DASYS (IEEETEC/ANSL C63.19-2011)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(35, 5, 5); Calibrated: 30.12.2014,
o  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn6l){; Calibrated: 18.08,2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Senal: 1001
« DASY3252.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7 )/Cube 0:
Measurement grnd: dx=3mm, dy=3mm, dz=5mm
Reference Value = 99.0¢0 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg
SAR(1 g) = 10.2 W/kg: SAR(10 g) = 5.33 Wikg

Maximum value of SAR (measured) = 12.7 W/kg

-3.60
-1.20
-10.80

-14.40

-18.00

0dB =127 W/kg = 11.04 dBW/kg

Certificate No; D1900V2-6d032_May15 Paga50l8
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impedance Measurement Plot for Head TSL

20 N

432.62 M

2815

11:50: 14

L 90R.00¢ 808 MKz

.
De
.
» :V/‘— ]
]- T » .
L)
y
\
M
16
Mid
CHZ SA1 LOG 5 B/ REF -28 48 $-25.477 0B 4 900,080 989 MKz
+ + . + + .
Del | + 4 - + : . 4 4
s T—- . - - - . 7__,__4—"__—
Ca —t L
' P - . - e—d - .
- — %
o
+ 4+ 74 . + ‘ 4
) /
[t | { ! | N— 4 | ! } } }
18 o
" ‘ A4 . + 4
1
1}
Wld oy f—= 4 + + 4
\/
| i M A - !
TART L 700.980 80 Mz STOP 2 109,928 808 Mz

Certiticate No: D1800V2-5d032_May15

Page 6ol 8

F-TP22-03 (Rev.00)

191 /224

HCT CO., LTD



-
’—'C'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCOLLTD

DASYS5 Validation Report for Body TSL

Date: 20.05.2015
Test Laboratory: SPEAG. Zurnich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900V2: Serial: D1900V2 - SN: 5d032

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

Medium parameters used: f = 1900 MHz: 6 = 1.51 S/m; & = 32.7, p = 1000 kg/m'
Phantom section: Flat Scction

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

DASYS52 Configuration;
« Probe: ES3IDV3 - SN3205; ConvF(4.65, 4.65, 4.65), Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 3.0 (back}); Type: QDOOOPSOAA; Serial: 1002

» DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan ( 7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm
Reference Value = 96.54 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 17.3 W/kg

SAR(I g) = 10,2 W/kg: SAR(10 g} = 5.41 W/kg
Maximum value of SAR (measured) = 12,8 Wikg

-3.80
-71.60
-11.40
-15.20

-13.00

0dB = 12.8 W/kg = 11.07 dBW/kg

Certificate No: D1900VR-5d032_May15 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

HCTCO,LTD
Calibfation Laboratory of ‘,:\‘“'&'./;"’z, S Schweizerischer Kalibrierdienst
Schmid & I?artner % c Service suisse d'étalonnasge
Engineenng AG T Seryizio svizzero di taratura
Zeughausstrasse 33, 8004 Zurich, Switzerland VTS S Swiss Colibration Service

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

Accreditation No.: SCS 0108

cient  HCT (Dymstec) Certificate No: D2450V2-743_May15
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 743
Calibrstion procedurels) QA CAL-05.:9 ; o
Calibration procedure for dipole validation kits above 700 MHz
Calioration date: May 19, 2015

Caliteation Equipmant used (MATE vriical far calibration)

This calibration canficate documents tha traceability 1o national standards, which reakza the physical units of measuremants (St
The measurements and 1ha uncerainiies with contidence peobabiity ace given on the foflowing pages and are part of the cerificate.

Al calibrations have been conducied in the casod laboralory fadiity: eavironment fempariture {22 = 3)"C and humidity < 70%.

Primary Standards LD # Cal Date (Certiicate No.) Scheduledt Catbration

Power mater EPM-442A | GBarasoros O7-Oct-14 (No. 247-02020) Oct15

Poywer sansor HP 84814 1837202783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP B481A MY41092317 07-Oct-14 (No. 217-02021) 015

Reference 20 4B Atlenislor SN: 5058 (20K) 01-Apr-16 (No. 217-02131) Mar-16

Typa-N mismalch combination SN! 50472/ 05327  O1-Api-15 (No. 217-02134) Mar-16

Roforence Probe ES30V3 SN 3208 30-Dec-14 (No. ES3-3205, Dect4) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAES-E01_Aug14) Abg-15

Secondary Standards 10 # Check Data (in house) Scheduled Check

AF generator R&S SMT-06 100005 02-Aug-82 (in houss chack Oct-13) In howse check: Oct-16

Natweek Analyzer HP 87536 US37390685 54206  18-Oct-01 (in house chack Oat-14) In house check: Oct-15
Name Function ¥

Calitratied by: Michasl Webet  Laboraiory Tachrician 7 %_

A >
Approved by; Ktja Pokewe Tochnical Manager.

Issued: May 20, 2015

This calibeaticn canficata shall not be regroducad axcept In ful without written aparoval of the
Certificate No: D2450V2-743_May1s Page 10f8
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD
Calibration Laboratory of S Schwetzerischer Kalibriordienst
Schmid & Partner S s Secvice suissa d'élalonnage
Engineering AG g C serviaio svizzero di taeatura
Zeughaussirasse &3, 8004 Zurich, Switzorland “ ,,ﬁ\‘f S Swiss Calibration Service
Accredited by the Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

probability of approximately 95%.
Certificate No: D2450V2-743_May15 Page 2 of &
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

HCTCO,LTD
Measurement Conditions
DASY system configuration, 83 far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modutar Fiat 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 foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 382 1.80 mho/m
Measured Head TSL parameters {226=202)°C 3789+6% 1.84 mho/m £6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 527 1,95 mho/m
Measured Body TSL parameters (220£02)°C 507 +6% 203 mho'm+6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wikg
SAH for nominal Body TSL parameters notmalized to 1W 52.1 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.20 Wikg
SAR for nominal Body TSL paramaters narmatized to 1W 24.4 Wikg 2 16.5 % (k=2)
Cortiticate No: D2450V2-742_May15 Page3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5420 +44 12
Return Loss -246dB

Antenna Parameters with Body TSL

Impadance, translormed to feed point 5140 +681Q
Return Lass -242dB

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1160 s |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the teeding line is directly connecied 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On some of the dipoles, srall end caps
are added 1o the dipole amms in order to improve matching when loaded according to the position as explained i the
*Measurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipole length is st
according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003
Certificate No: D2450V2-743_May15 Page 4 of8
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f = 2450 MHz: o = |84 §/m; &= 37.9; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3203; ConvF(4.54, 4.54, 4.54); Calibrated: 30.12.2014;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

o DASYS252.8.8(1222); SEMCAD X 14.6,10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.4 V/m; Power Drift =0.04 dB

Peak SAR (extrapolated) = 28.0 W/kg

SAR(1 g) = 13.6 W/kg: SAR(10 g) = 6,32 W/kg

Maximum value of SAR (measured) = 17.7 Wikg

dB

-4.80
-9.60
-14.40
-19.28
-24.00

0dB =177 W/kg = 12,48 dBW/kg

Certificate No: D2450V2-743_May1s Page Sof 8
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Report No: HCT-A-1602-F007-1

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

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

Communication System: UID () - CW; Frequency: 2450 MHz

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

Measurement Standard: DASYS (IEEE/ABC/ANS] C63.19-2011)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(4.32, 4,32, 4,32); Calibrated: 30.12.2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back): Type: QDODOP30AA; Serial: 1002

« DASYS252.8.8(1222) SEMCAD X 14.6.10(7331)

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

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

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.2 W/kg

Maximum value of SAR (measured) = 17.7 W/kg

dB

-4.80
-3.60
-14.40
-19.20
-24.00

0dB = 17.7 W/kg = 12.48 dBW/kg

Certificate No: D2450V2-743_May15 Page 7of 8

F-TP22-03 (Rev.00) 200 /224 HCT Co., LTD



aCT

HCTCO,LLTD

FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

Impedance Measurement Plot for Body TSL
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FCC ID: ASBLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD

Calibration Laboratory of 3‘\\\\;’/’//’» G Schweizerissher Kaiibrierdienst
Schmid & Partner % G Service suisse détaionnage

Engineering AG s Servizio svizzero di taratura
Zaughausstrasse 43, B004 Zurich, Switzertand K S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accraditation No: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Ag 1 for the recognition ol calibration certificates
cient  HCT (Dymstec) Certificate No: D2600V2-1015_Mari5
CALIBRATION CERTIFICATE
Object D2600V2 - SN: 1015
Cadbration procedure(s) QACAL-OSvQ

Calibration procedure for dipole validation kits above 700 MHz

Calibraticn gate March 25, 2015
This cortiticate s the receatility to natioral slanda<cs. which realize the physical units of Yards (S,
The s and the ¢ with conSdanca pecbatifity ase given on the following pages and are part of tha certificate.

AB cafbirations have been Conduciad in the closed labotatory faclity: anviranment temparature (22 + 5)'C and humidity < 70%

Caliteation Equipment used (METE citical Sor calibration)

Primary Standards [1Dw Cal Date (Gertificase No.) Scheduled Caibration

Power meter EPM-442A GBAT4B0704 07-Oct-14 (No. 217-02029) Oct15

Power sansor HP 84814 US37202783 07-001-14 (N0, 217-02620) 015

Powor sensor HP B481A MY41002317 07-c1-14 {No. 217-02021) Oct15

Relerence 20 4B Attentuator | SN: 5058 {20K) G3-Ape-14 (No. 217-01918) Apr1k

Type-N mismalch combination | SN S047.2/08327  03-Ape-14 (No, 217-01921) A5

Relerancs Proba ESIONS | SN 3205 30-Dec14 (N0, E53:3205_Dec14) Dec15

DAE4 SN 601 18-Aug-14 (No. DAES-8071_Augtd) Aug-15

Secoadary Stanians | e Check Date f# house) Schaduted Clvck

AF genersioe RAS SMT-06 100006 O4-Aug-89 (in house chveck Oct-13) In house chack: Oct-16

Network Anatyzer HP 87536 USH7300585 4206 18-Oct-01 (n house chack Oct14) In house check: Oct-15
Nama Function Signature

Caloratod by Jeton Kastratt |.a:av:uamrymmse.;‘Eﬁ ( -
Aporoved by Katia Poxoyic Technical Managor W

gauyed: March 25, 2015

This caibration certificate shal not be reprotucad sxcept in full without written appraval of the laboratory
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCT CO,LTD
Calibration Laboratory of SN, Schweizerischer Kalibeierdienst
Schmid & Partner = S Service suisse d'étalonnage
Engineering AG T ¢ Servizio svizaero di taratura
Zeughaussirasse 43, B004 Zurich, Switzeriand % ,'ﬁ:‘\‘_\\x’ S swiss Calibration Service
Accreditad by the Swiss Accreditation Sanvice [SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multiiateral Agreement for the recognition of callbration cartificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

c) KDB 865664, “SAR Measurement Requirements for 100 MMz to 6 GHzZ™

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

F-TP22-03 (Rev.00) 203 /224 HCT CO., LTD
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HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not ghven on page 1.
DASY Version DASYS V52.8.8
Extrapoiation Advancead Extrapolation
Phantom Modutar Flat Phantom
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 calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39,0 1.96 mhioim
Measured Head TSL parametars (220+02)'C 372=26% 2.00mhao/m = 6 %
Head TSL temperature change during test <05°C — aqe
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wiy
SAR for nominal Head TSL parameters normalized to 1W 56.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 8.40 Wikg
SAR for nominal Head TSL parameters nommalized to W 25.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mhofm
Measured Body TSL parameters (220 +02)°C 03+68% 2.20 mho/m £ 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Conditico
SAR measurad 250 mW inpul power 14.1 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 55.4 Wikg £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Gondition
SAR measured 250 mW input power 6,27 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24,8 W/kg = 16.5 % (k=2)

F-TP22-03 (Rev.00)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5000Q-21Q
Return Loss -3354d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4660R-19Q
Retum Loss ~-27.8dB

General Antenna Parameters and Design

| Electrical Detay {one diraction) | 1.150 ns

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

The dipole i3 made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond amm of the dipote. The antenna is therslore short-clrculted for DC-signals. On some of the dipoles. small end caps
are added to the dipole arms in order t0 mprove matching when loaded according to the position as expiainad in the
"Measurement Conditions™ paragraph, The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manutactured on October 30, 2007
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DASYS5 Validation Report for Head TSL
Date: 20.03,2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN: 1015
Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz; o =2 S/m; g, = 37.2; p= 1000 kg/m”

Phantom section; Flat Section
Messurement Standard: DASYS (IEEEAEC/ANSI C63.19-2011)

DASYS2 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.49, 449, 4.49); Calibrated; 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
« Eiectronics: DAE4 Sn601, Calibrated: 18.08.2014
» Phantom: Flat Phantom 5.0 (front). Type: QDOGOPS0AA; Sertal; 1001

» DASYS52 52.8.8(1222), SEMCAD X 14.6.1(7331)

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

Reference Value = 102.2 Vim; Power Drift = (.03 dB

Pcak SAR (extrapolated) = 30.4 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.4 W/kg

Maximum value of SAR (measured) = 18.9 Wikg

0dB = 18.9 W/kg = 12.76 dBW/kg

F-TP22-03 (Rev.00) 206 /224 HCT Co., LTD
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

Impedance Measurement Plot for Head TSL

28 Mar 2849 15143129

U Fs 240980 o ~2.3152 0 28,939 F 2 508.20¢ DA HH=
3.7 ¢
&
4 >~
{ {
\
\ ']
LOG S dB/REF -29 48 " Z~33,485 97 7 690.899 899 Mz
. "
" H sk & = 5 s =
-".
~ - . "41.
. o’
- =l
Rt 7
87 M-"Y 2 400,080 DAH MMz : STOF 2 608,200 oD iz

F-TP22-03 (Rev.00)

207 /224

HCT CO., LTD



-~
’—'C'- FCC ID: A3LSMA9100 Report No: HCT-A-1602-F007-1

HCTCOLLTD

DASYS5 Validation Report for Body TSL

Date: 25.03,2015
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parameters used: f = 2600 MHz; 0 = 2.2 S/m; & = 50.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN320S; ConvF(4.13, 4,13, 4.13); Calibrated: 30.12.2014;
o Sensor-Surface: Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60 1 Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0OAA; Seriai; 1002

o DASYS52 52.88(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body/Pin=230 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.03 Vim; Power Drifl = 0.03 dB

Peak SAR (extrapolated) = 29.2 Wikg

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

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

dB8
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB = 18.6 Wikg = 12.70 dBW/kg
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Report No
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Impedance Measurement Plot for Body TSL
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FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausatrasse 43, D004 Zurich, Switzertand

Accrediled by the Swiss Accreditaton Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral A

\greament for the

ciient  HCT (Dymstec)

Xy,

gnition of calibeation cartificates

Certificate No: DSGHZV2-1107 _Jan16

S Schwelzerischer Kalibrierdianst
¢ Service suisse détalonnage
S

Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

Calibeation date:

This caldration certificatle documents the

CALIBRATION CERTIFICATE
Otyect D5GH2V2 - SN: 1107
Caltrahon procedurea(s) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

January 29, 2016

PG PV |

bility %0 ¢

Caliteation Equipment used (MATE entical for calibration)
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FCC ID: ABLSMA9100 Report No: HCT-A-1602-F007-1
HCTCOLLTD
Calibration Laboratory of SO
Schmid & Partner — S ::wlamluom
Engineering AG % C servisio svizzero di taraturs
Zoughousstrasse 43, 8004 Zurich, Switzertand % ,:/l\\“\‘.x? S swiss Calibration Service
Accredted by the Swiss Accreditation Senice {SAS) Accraditation No.: SCS 0108

The Swiss Accroditation Service is one of the signatories to the EA
Multitateral Agreement far the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-2, "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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

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

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

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

The 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%.

Certificale No: DEGHzV2-1107_Jan16 Page 20 13

F-TP22-03 (Rev.00) 211 /224

HCT CO., LTD



FCC ID: ASLSMA9100

Report No: HCT-A-1602-F007-1

HCTCO,LTD
Measurement Conditions
DASY system configuration. as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution ax,dy =40mm, dz =1.4mm Graded Ratio = 1 4 {Z diraction)
5250 MHz = 1 MHz
Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz
Head TSL parameters at 5250 MHz
The follawing parameters and caiculations wero applied
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 359 471 mho/m
Measured Head TSL parameters (220+02)'C 352:26% 4.55 mho/m = 8 %
Head TSL temperature change during test <05'C eee e

SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.82 Wig

SAR for nominal Head TSL paramaters

nomalized 1o 1W

77.8 Wikg = 19,9 % (k=2)

SAR averaged over 10 cmy’ (10 g) of Head TSL

condition

SAR measured

100 mW input power

224 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.2 Wikg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were apphed
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220"C 55 5.07 mho/m
Measured Hoad TSL parameters (220=+02)°C 3M47=26% 4.90 mho/m = 6 %
Head TSL temperature change during test <05'C — —
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 810 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W B0.5 W/ kg = 18.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 100 mW input power 2.33 Whkg
SAR for nominal Head TSL parameters nomalized 10 TW 23.1 Wikg = 19.5 % (k=2)
Head TSL parameters at 5750 MHz
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (220£02)°C 345+6% 505 mho/m £ 6 %
Head TSL temperature change during test <05*C - —
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW Input power 773 Whkg

SAR for nominal Head TSL parametars

normalized to 1W

76.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 100 mW input power 221 Wihkg
SAR for nominal Head TSL parameters normalized ta TW 21.9 Wikg = 19.5 % (k=2)
Cortificate No: D5GHzV2-1107_Jan18 Page 4 of 13
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Report No: HCT-A-1602-F007-1

Body TSL parameters at 5250 MHz

The following parameters and calcutations were apphied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.36 mho/m
Measured Body TSL parameters (220+202)C 470=6% 544 mho/m = 6 %
Body TSL temperature change during test <05"C — -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measursd 100 mW input power 746 Wikg
SAR for nominal Body TSL parameters normalized to 1W 74.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL candition
SAR measured 100 mW input power 211 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220'C 485 5.77 mho/m
Measured Body TSL parameters (220402} "C 464+6% 591 mho/m =8 %
Body TSL temperature change during test <05°C e —
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.95 Wikg
SAR for nominal Body TSL parameters normalized to 1W 78.9 Wkg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW inpent power 2,24 Wikg
SAR for nominal Body TSL parameters normatized to 1W 22.2 Wikg = 19.5 % (k=2)
Cartificate No: DSGHzV2-1107_Jan16 Page 50l 13
F-TP22-03 (Rev.00) 214 /224 HCT CO., LTD



FCC ID: ASLSMA9100

HCTCO,LTD

Report No: HCT-A-1602-F007-1

Body TSL parameters at 5750 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.3 5.84 mho/m
Measured Body TSL parameters (220=02)"C 461:26% 6.12 mho/m ¢ 6 %
Body TSL temperature change during test <05'C -— —

SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measurad 100 mW input power 7.55 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 74.9 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm’® (10 g) of Body TSL condition
SAR measured 100 mW input power 212 Wig

SAR for nominal Body TSL paramoters

nommalized to 1W

21.0 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 5520-73jQ
Return Loss -215dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed 10 teed point 5590-02 2
Retum Loss -251d8

Antenna Parameters with Head TSL at 5750 MHz

Impedance, tfranstormed to feed point 5880+07jQ
Retumn Loss -238d8

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point BS5Q-73IN
RBetum Loss -224d8

Antenna Parameters with Body TSL at 5600 MHz

Impadance. transformed 1o feed polm 5530-38Q
Returm Lass -241dB

Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to leed point 5520-44i0
Retumn Loss -238d8

General Antenna Parameters and Design

| Etectrical Delay (ane direction) | 1,196 ns |

After long teem 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 shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded 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 1o the Standard.

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

Additional EUT Data

Manusfactured by SPEAG
Manufactured on March 11, 2011
Certificate No: D&GHzV2-1107_Jan16 Page 7 of 13
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DASYS5 Validation Report for Head TSL

Date: 28.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGH2V2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: {= 5250 MHz; o = 4.55 S/m; & = 35.2; p = 1000 kg/m' , Medium parameters
used: = 5600 MHz: 6 =4.9 S/m; & = 34.7; p = 1000 kg/m” , Medium parameters used: = 5750 MHz: o =
5.05 Sim; £ = 34.5; p = 1000 kg/m'

Phantom section: Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(3.53, 5,53, 5.53); Calibrated: 31,12.2015, ConvF(4.99, 4.99.
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4.95, 4.95); Calibrated: 31,12.2015:

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

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASYS52 52.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 72.04 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.7 W/kg

SAR(1 g) = 7.82 W/kg; SAR(10 g) = 2.24 Wikg

Maximum value of SAR (measured) = 18.4 W/kg

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

Reference Value = 71.71 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(I g) = 8.1 W/kg: SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.4 Wikg

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

Reference Value = 69.35 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(1 g)=7.73 W/kg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 19.0 Wikg

Cartificate No: D5GH2V2-1107_Jan16 Page 8 of 13
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 29.01.2016
Test Laboratory: SPEAG, Zurich, Switzerlund

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW: Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: { = 5250 MHz; o = 5.44 S/m; £ = 47; p = 1000 kg/m’ , Medium purameters used: f
= 5600 MHz; 0 = 5.91 S/m; & =46.4; p = 1000 kg/m’ , Medium parameters used: { = 5750 MHz; o = 6,12
S/m; & = 46.1; p = 1000 kg/m’

Phantom section; Flat Section

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

DASY52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(4.83, 4.85, 4.85); Calibrated: 31,12.2015, ConvFt4.35, 4.35.
4.35): Calibrated: 31.12.2015, ConvF(4.3, 4.3, 4.3); Calibrated: 31.12.2015;

o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
* DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, =3250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Reference Value = 66.57 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.9 Wikg

SAR(1 g) = 7.46 W/kg; SAR(10 g) = 2.11 W/kg

Maximuam value of SAR (measured) = 17.0 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

Refercnce Value = 67.15 V/m; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 32.5 W/kg

SAR(1 g) = 7.95 W/kg: SAR(10 g) = 2.24 W/kg

Mauximum value of SAR (measured) = 18.8 Wrkg

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

Reference Value = 64.88 V/m; Power Drift = 0,02 dB

Peak SAR (extrupolated) = 32.2 Wikg

SAR(T g) = 7.55 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 18.1 Wikg

Centificate No: D5GH2V2-1107_Jan1é Page 11 of 13
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Impedance Measurement Plot for Body TSL
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Attachment 5. — SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 2450-2700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol hexyl ether 17.24 10.67
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether
Composition of the Tissue Equivalent Matter
F-TP22-03 (Rev.00) 223 /224 HCT CO., LTD
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Attachment 6. - SAR SYSTEM VALIDATION

Per FCC KCB 865664 D02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

Dielectric Parameters CW Validation Modulation Validation

Probe

Hiaze Calibration | Dipole Date

Measured Measured Probe | Probe MOD. | Duty

R Point Permittivity Conductivity| Se"SIVIY || inearitylsotropy Type |Factor TAR
4 1605 [ET3DV6 | Head | 835 | 4d165 | 2015.12.01 41.8 0.89 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 [ET3DV6 | Head | 835 | 4d165 | 2015.12.01 41.8 0.89 PASS PASS | PASS | N/A | N/A | N/A
12 7370 |EX3DV4 | Body | 835 | 4d165 | 2015.12.02 54.8 0.98 PASS PASS | PASS |GMSK|PASS| N/A
12 | 7370 |EX3DV4| Body | 835 | 4d165 | 2015.12.02 54.8 0.98 PASS PASS | PASS | N/A | N/A | N/A
8 3967 [EX3DV4 | Body | 835 | 4d165 | 2015.12.30 55.1 0.98 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 [ET3DV6 | Head [1900| 5d032 | 2015.06.04 40.1 1.39 PASS PASS | PASS |GMSK|PASS| N/A
12 7370 [EX3DV4 | Body [1900| 5d032 | 2015.09.15 52.3 1.52 PASS PASS | PASS |GMSK|PASS| N/A
12 7370 |EX3DV4 | Head |2450| 743 |2015.09.14 38.6 1.83 PASS PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body (2450 743 |2015.09.15 53.6 1.93 PASS PASS | PASS |OFDM| N/A |PASS
9 3968 |[EX3DV4 | Head |2600| 1015 | 2015.06.29 38.7 1.94 PASS PASS | PASS | N/A | N/A | N/A
1 3863 [EX3DV4 | Body [2600| 1015 |2015.09.15 52.6 2.1 PASS PASS | PASS | N/A | N/A | N/A
3 3797 |EX3DV4 | Head |5250| 1107 | 2016.02.10 36.2 4.77 PASS PASS | PASS |OFDM| N/A |PASS
3 3797 |EX3DV4 | Head |5600| 1107 | 2016.02.10 35.7 5.02 PASS PASS | PASS |OFDM| N/A |PASS
3 3797 |EX3DV4 | Head |5750| 1107 | 2016.02.10 35.1 5.18 PASS PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body {5250 1107 |2016.02.11 48.3 5.4 PASS PASS | PASS |OFDM| N/A |PASS
12 7370 |EX3DV4 | Body [5600| 1107 |2016.02.11 47.9 5.83 PASS PASS | PASS |OFDM| N/A |PASS
12 7370 |EX3DV4 | Body [5750| 1107 |2016.02.11 48.1 5.99 PASS PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary 1g

SAR Dielectric Parameters CW Validation Modulation Validation
System pyope Probe | oiiot | Dipole | Date
0% Type Point pole Measured = Measured Sensitivity Probe  Probe MOD. Duty | pap
No. Permittivity Conductivity LinearityIsotropy Type |Factor
12 | 7370 |EX3DV4| Body (5250 1107 |2016.02.11 48.3 5.4 PASS PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body (5600 1107 |2016.02.11 47.9 5.83 PASS PASS | PASS |OFDM| N/A |PASS
12 | 7370 |EX3DV4| Body [5750| 1107 | 2016.02.11 48.1 5.99 PASS PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary — Extremity SAR Considerations

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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