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Calbraton Equipment used (MATE catical for calibration)

Sangards i Cal Date {Cersficato No.) Scheduied Calteation
Power meter E44198 G5412383874 Qt-Apr-15 {No. 247.02128) Mai-16
Powes sansor EA412A MY£1266087 01-Apr-18 (No 217-02128) Mar-16
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCT COLLTD
Calibration Laboratory of S, Tain Siinvaiverisictres Kalibrierdionst
Schimid & Partner aae "6 g Service suisse d'étalonnage
Engineering AG z b3 Servizio svizzero di taratura
Zugpmsiraase 45, 0004 Zisich, Swisarand Y Nl S Swiss Caiibration Service
Accredited by the Swiss Accraddaton Servicn [SAS) Accroditation No.: SCS 0108
Tho Swiss Accreditation Service is one of the signatories 1o the EA
Muttitateral Agreement for the recognition of eaiibration cortificates
Glossary:
TSL tissue simutating liquid
NORMx,y.2 sensitivity in fres space
ConvF sensitivity in TSL / NORMx.y.z
DCP dioda compression point
CF crest factor (1/duly_cycle) of the RF signal
ABCD modulation dependent inearization parameters
Polarization » ¢ rotation around probe axis
Polarization 3 & rotation arcund an axis that is in the plane normal to probe axis (8t measurement center),
ig., & = 0 is normal 1o probe axs
Connector Angle information used i DASY system 1o align probe sensor X to the robot coordinate sysiem

Calibration is Performed According to the Following Standards:

8)

b)

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

JEC 62209-1, *Procedure 1o 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 polanzation 8 = 0 {f < 00 MHz in TEM-cetl; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermadiate values, i.e., the uncertainties of NORMx,y.z does not affect the E*-fiald
uncertainty inside TSL (see below ConvF),

NORM{)x.y.z2 = NORMx.y,2 * frequency. responise (see Frequency Respanse Chart), This nearization is
implemented in DASY4 software versions later than 4.2 The uncertainty of the frequency response is included
in the slated uncertainty of Convi.

DCPyx,y,2: OCP are numerical lincarization parameters assessed based on the dala 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 o the signal
characteristics

Ax,y.z: Bx.y.z; Cx.y,z: Dxy.2; VRxy.z: A B, C. D are numerical linearization parameters assessed basad 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 expressed 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 { > 800 MHz. The same setups are uséd for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical unceriainty values are given. These parameters are
used in DASYA software to improve probe accuracy close 1o the boundary. The sensitivity in TSL corresponds
to NORMzx.y.z * ConvF whereby the unceftainly corresponds to that given for ConvF, A frequency

ConvF is used in DASY version 4.4 and higher which aflows extending the validity from £ 50 MHz to + 100
MHz.

Sphenical isotropy {3D deviation from isotropy): in a field of fow gradients realized using 8 flat phantom
exposed by a patch antenna.

Sensor Offssl: The sensor olfset corresponds to the offset of virual measurement center from the probe tip
{on probe axis), No tolerance required.

Connactor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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HCTCO,LTD

ETIOVE~ SN, 1605 Apal 27, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z Unc (k=2)
Norm (uV/(Vim)*)" 149 191 1.61 2101 %
OCP (mV)" 100.4 99.7 i 100.3
Modulation Calibration Parameters
(oD Communication System Name T a 8 | C D VR | Unc'
dB dBypv d8 my | (k=2)
0 oW X | o0 00 | 10 | 000 | 1895 | *30%
| YT 00 0.0 1.0 | 842 N
1 [z 00 0.0 10| | 77

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

A The uncenainties of NormX,Y .2 do not attect the E*-field urcartainty inside TSL (soe Pages 5 and §)
"N i 5 y uncertainty nol requined,

¥ Uncerainty & mm‘ng using the max, deviation from lineas resporme applying rectangutar Gistnbution and o expreszed for the scuaie of e
Badd value
Cartificate No: ET3-1605_Apr15 Page 4 of 11
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

ETIOVH~ SN:1605 April 27,2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © P:ﬁ;»m; COT:::)H . ConvF X | ConvFY | ConvFZ | Alpha® D(::mm; u(lrmt
750 419 0.89 6.64 6,64 584 0.26 300 | £120%
835 41.5 0.90 6.33 6.33 £.33 0.28 300 | 2120%
900 415 0.97 6.14 6.14 8.14 0.31 3.00 | +120%
1450 40.5 120 537 5.37 537 045 264 | +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 4.94 4.94 4.94 0.80 205 | £120%
2300 395 1.67 a7 a7 4.77 0.80 188 | £120%
2450 392 1.80 4.57 4.57 457 0.85 1.75 | £120%

‘FrwvmmmmxdxIwmeymmWwiammumn ma-rutmbd\oxsow The
uncurtainty is the RSS of the Convi uncartsety al calibration fro cy and tha the i y band, F y vaioty
bedow 300 Nz s = 10, 25,49, 50 and 70 M2 for ComvF: assessmonts a1 30. 84, 128, vsomzzowumom Amscwlmm
validity can be extended 1o + 110 Mz
¥ A frequencies below 3 GHZ, the validty of tissue parameters {& and a) can be rolaxed o & 10% f liquid compensation fomws © apphed to
meastred SAR values. Al froquencies above 3 Gz, the valdity of fisson peramaters (¢ 800 o) 5 rostncted 1o = 6% The uncertawrty & the RSS of
mwmmh»mmmxmm

are determinad during caibeation. SPEAG 1hat the due to the dary offect afer compensation is

ahways bess than & mmwmmesm3%mmzzxmmmuc&umymwmwrwmm
d@ameter trom (he boundary.
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

ET30V6- SN, 1605 Apri 27,2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) pm' cwuy ConvEX | ConvFY | ConvFZ | Alpha® o(.r::)t :’kngl
750 55.5 0.96 6.21 6.21 8.21 0.30 2.1 +120%
835 852 097 811 611 | 611 0.30 3.00 | £120%
1750 534 1.49 4.66 466 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 0.79 180 | £120%

< Frequency vaidity above 300 MHz of + 100 MHZ coly applies for DASY v4.4 and higher (<ee Page 2), aise ¥ s restncted to & S0 Mz The
mmy-sxv\enssammwmwacmmwwmmwmmwmmywumm
below 300 MHz is ¢ 10, 25, 40, 50 andd 70 Mz for ConvFF assessments at 30, 64. 126, 150 and 220 MHz raspoctively. Above 5 GHz Irequancy
validity can be axsenced 10 + 110 MHz

¥ A1 fraquancies below 3 Gz, the validity of $33ue paramaters (£ and o) can be relexed 1o = 102 If liquid comp formiula is appied 10,
measured SAR values. At frequencies above 3 GHz the validty of (ssus parameters (L and o) is reatricted 1o t 5%, Tha uncenainty is the 7RSS of
the Corm uncerininty for indicated target issue parametars.

* Alpha/Degih are doleeminad during calbrason, SPEAG warrants trat the remasnng destalion due 10 1he boundary effect after compersstion s
ahweys 1035 than + 1% fr Fequencies baiow 3 GHz and batow 2 2% for frequencies batwean 3-6 GHx af any dstance larger than half the probe o
damater from she boundary
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

ET30VE- SN.1605

Frequency response (normalized)
o
|

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

Apnil 27, 2015

Certificate No: ET3-1805_Apr15

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

ET30VE- SN.1605 Apal 27, 2015

Receiving Pattern (¢), 3 = 0°

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

Certificate No: ET3-1605_Apr15
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

ET3DVEG- SN:1605

Certificate No: ET3-1805_Apri5

Apnil 27, 2016

Dynamic Range f(SARpead)

(TEM cell , fova= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

ET3DVE- SN-1605 April 27, 215

Conversion Factor Assessment

f= 835 MHz WGLS Re (H_convF) £= 1900 MHz WGLS R22 (H_convF)

(% ) iy & N

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

40 08 06 04 02 00 02 04 06 DB 1e
Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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ha- FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD

ET30DVE- SN180S April 27, 2015

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

Other Probe Parameters
Sensor Arrangement Tnangular
Connector Angle (%) 587
“Mechanical Surface Detection Mode ‘ enabled
Optical Surface Detaction Made . disabled
Prabe Cverall Length 337 mm
“Probe Body Diameler 10 mm
[ Tip Length ; 0 mm |
SIASE
Tip Dlameser B3 mm
Probe Tip o Sensor X Calibration Point ' 2.7 mm 1
Probe Tip to Sensor Y Calibration Point ' 2.7 mm
"Probe Tip to Sensor Z Calibration Point 1 27 mm
Recommended Measurement Distance from Surface J‘ 4 mm |
Certificale No: ET3-1605_Aprib Page 11 of 11
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

HCT CO,LTD
Calibration Laboratory of o — e
Schmid & Partner % 7\ o imephieien
Engineering AG s s g Sorvisio sviszero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzariand LA Swisa Callbration Service

Accredited by the Swiss Accredtatian Sarvice (SAS)
The Swiss Accreditation Secvice is onw of the signatories to the EA
Multitateral Agreement far the recognition of calibration cerntificates

Calibration date:

This cattration conficate documents the fraceabiity to national standards, which realze the physcal unes of measurements (S1)

Accreditation No.: SCS 0108

This calibration centificate shall nat be reproduced excest in full without wiitten soproval of the laborstory

The and the ties with confidence probabilty ate given on the following pages and ure part of the cenificate.
Al bty have been cond n the dosed y faciny: petature (22 £ 3)°C and humidity < 70%,
Catbration Equipment wsed (MATE critical for calibration)
Standarts 0 Cat Date (Cortficate Na ) Scheduted Calbraton

Power mates EA4168 GB41293874 Qt-Apr-15 (No. 257-02128) Mar.10

Power sensar E4412A MY4 1408047 01-Apr-15 (Na. 297-02128) Mar-16

Refarence 3 0B Aencaror SN 55063 (3c) 01-Apr-1% (No. 217-02126) Mar-10

Ruterence 20 ¢8 Ateouator BN 55277 (20 01-Apr15 (Na. 217-02132) Mar-18

Reference 30 (B Aniecuator | SN. $5129 {300) _ 01-Apr-15 (No. 217-02133) Mar-10

Rutwrence Probw ES30V2 SN 3013 30-Dec- 14 (Na. E53.3013_Dec14) Dec-18

DAE4 SN 6560 14.Jan- 15 (No. DAE4-880_Jan18) Jan-16

Secondary Standands D Check Dato (i house) Sched Check
_RF genarater HP B645C US3642001700 2-Aup98 (In house check Apr-13} I house check: Apr-18
Network Analyzes HP 87535 | USIT300585 18-0ct41 (in houso check Oct-15) In house check: Oci- 18

Function
Culteatod by Laboraliry
Approved by

Certificate No! EX3-3797_Novis Pags 10f 11
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD
Calibration Laboratory of Py Sehwelasctach Aok
Schmid & Partner = g Mawtmd'::mm
Engineering AG Servizio svizzero di taratura
Zeughausstrasse &3, 004 Zurich, Switzeriand @ S ias Cahiasion Servicn
Accredied by the Swiss Accredeation Serace (SAS) Accreditation No.: SCS 0108
The Swiss Accroditation Servica Is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration centificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORM:
DCcP diode compressian point
CF crest factor (1/duly_cycle) of the RF signal
AB.C.D modulstion dependent linearization parameters
Polarization p @ rotation around probe axis
Polarization 5 8 rotation around an axis that is in the plane normal to probe axis (at measuremant centar),
Le, 9 =0 i normal to probe axis
Conneclor Angle Information used in DASY system to align probe sensor X to the robot coordinate systom

Calibration is Performed According to the Following Standards:

8)

b)
<)

d)

|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

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 MMz to 3 GHz)", February 2005

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

NORMy.y,z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell: > 1800 MHz: R22 waveguide)
NORMx.y,z are only intermediate values, |.6., the uncertainties of NORMx,y.z does not affect the E*-fiald
uncertainty inside TSL (see below ConvF).

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

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

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

Axyz; Bx.y.z, Cx,y.z; Dx,y.z; VRx,y.z. A. B, C, D are numerical ingarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distnbutions 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 uncenainty values are given These pammeters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y.z * ConyF whereby the uncertainty corresponds to that given for CanvF. A frequency dependent
ConvF is used in DASY version 4 4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

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

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

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

Certificats No: EX3-3787_Novis Page 2ol 11
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Calibrated: November 24, 2015
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD

EX3DVa- SN:378T November 24, 2015

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

Basic Calibration Parameters

Sensor X Sonsor Y Sensor Z Unc (k=2)
| Norm (uVi(Vim)')" 0,62 0.58 0.56 +10.1%
| DCP (mV)" 9.5 97.0 98.4
Modulation Calibration Parameters
uiD | Communication System Name | A | B c 3) VR Unc®
- | 48 dBvVuV a8 mv (k=2)
0 cw x| 00 0.0 10 | 000 [ 1775 | 225%
| ¥ 0.0 00 10 176.9
| 2 0.0 0.0 1.0 1718

The neroﬂed uncertainly of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage

probability of approximately 95%.

* The uncertaiiies of Norm XY, Z do not affect the E*field uncertarty insice TSL (see Pages 5 and 8)
" Numerics! inearization parameter: uncertainty not requined.

‘Urmnamﬁdlmwnqmlmu o oo from bnear resg APEiyIng rectangular Gsintuton and < Tor Ihe scuarm of the
fal O viviom
Centificats No: EX3-3707_Nov15 Pagodof 11
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

EX3DV4- SN3797 November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © nhm.:_v“ny' co?_m ConvE X | ConvFY | ComvFZ | Alpha® m‘r (uu-n;)
750 41.9 0,89 9.38 938 9.38 0.32 096 | +120%
835 415 0.90 B.98 B.98 8.99 0.16 1.78_ | +120%
800 415 097 8.86 B.86 8.86 0.21 153 | £120%
1450 405 1.20 1.73 7.73 7.73 0.15 177 | £120%
1750 401 137 7.85 7.85 7.85 0.35 080 | £120%
1900 40.0 1.40 7.61 761 7.61 0.34 080 | £120%
1950 40.0 1.40 7.32 7.32 7.32 0.39 083 | $120%
2300 3n5 167 1.27 r.27 7.27 0.39 085 | £120%
2450 39.2 1.80 6.90 6.90 6.90 0.40 080 | £120%
2600 39.0 1.96 6.68 668 6.68 048 080 | £120%
3500 KTA:) 2.91 8.61 6,61 6.61 0.39 089 | 2131%
5200 36.0 4.66 4.80 4.80 4.80 0.40 180 | 2131%
5300 35.9 4.76 459 4.59 4.58 0.40 180 | 2131%
5500 356 496 452 4,52 452 0.45 180 | £131%
56800 355 5.07 421 4.21 421 0.50 180 | #131%
5800 353 5.27 420 4.20 4.20 0.50 1.80 | $131%

" Frequency ahove 300 M4z of & 100 MHz only nppdes for DASY w4 4 and ghar (soa Page 2), oise It is restricted 1o = 50 MMz The
..mmmamnssumcwmmnammwwmmwhnmquw Fcequmvdmy
baolow 300 MHz is £ 10, 25, 40, 50 ana 70 MHz for ConvF assassments at 30, 64, 128, 150 and 220 Mz respectively, Above 5 GHz bequency
Mmhmmwnwm

" At froquencies below 3 GHz. the vaildity of lissue parameten (¢ and o) can be ek 19 + 10% If Sgud compensation fonmuss & applied to
measured SAR vams. At froquencies above 3 GHz. the validity of Sssue parnmeters (¢ and o} s restncied 1o £ 5%. The uncertainty i the RSS of
the ConvF Mummmum

“ Apha/Degth ane d during SPEAG watronts that the remaining devistion due 10 the boundary sffect afer

always less than ¢ mhmmmmmm-mnom:nummucwnmmmwmmmmw
diameler from the boundery

Certificate No. EXI-3707_Newvis Page 5of 11
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

EX30V4- SN-3797 Novemnber 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth® Unc

f(MHZ)© | Permittivity” (sm) " ConvF X | ConvFY | ConwFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 9,39 9.39 9.39 0.29 1.16 +120%
835 §5.2 0.97 9.17 9.17 9.17 0.32 1.08 £120%
1750 534 1.49 7.52 7.52 l 7.52 0.42 080 | £120%
1900 53.3 1.52 7.32 7.32 7.32 0.31 0.97 £120%
2450 52.7 1.95 ] 5.91 6.91 8.91 0.34 0.85 £120%
2600 525 216 | 678 6.75 6.75 0.18 000 | £120%
5200 49.0 5.30 4.24 4.24 424 0.50 1.90 £13.1%
5300 489 542 4.07 4.07 4.07 0.50 1.90 £131%
5500 486 | 585 3.80 3.80 3.80 0.55 1.90 £131%
5600 48.5 5.77 3.54 3.54 3.54 0.60 1.90 +131%
5800 48.2 6.00 384 384 384 | 060 1.90 +13.1%

‘memmuuu~‘mmwnumlmmsvw‘wm(mmmouummln S50 MHZ. The
uncetanty s the RSS of me Conyf uncertainty st caliboation Smquency sed the ur y for y band. Frequency validity
Betow 300 MHz s = 10 25, 40, 50 and 70 MMz for ConvF assessmants &t 30, 64, 123 1souumwunmmsmn-my
vui\ddyunbcoom)odrozﬂou‘u

M Trequencies below 3 GHz. the validiity of tssus paramaters {= and o) can be relaxad 1o 2 10% 1 lgued compensaton fomula is appled 1o
measured SAR values. At froquencies sbove 3 Gz, the validty of tissun pareeneters (c and o) = restricted 10 £ 5%. The uncentainly is the RSS of
mcnmfmmbnmmmm

* Npha/Depth are during canb SPEAG wurranls thet he remaining devialicn dus 10 the boundury sflect afier
mmmnzmmnmm:mmmzzsmmmuwnmymwmmmmw
Sametar from the boundary
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HCTCO,LTD

FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

EX3DV4-- SN 3797

Frequency response (normalized)

Cartficate Na: EX3-3797 Novis

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

Novemboer 24, 2016

500 1000 1500 2000 2500
t [MHz]

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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ha- FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1
HCTCO,LLTD

EX3IOV4E. SN.3TaT7 November 24, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
" . - . . . .
Tex X Y F 4 Tat A 4

Ervor [d8}

= = SR = 0 L L o S N el o = = e

Rok# {7

e 130T T 450 Tz

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

FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

EX3DV4- SN3T97

Input Sgnal (W]

Cerlificale No: EX3-3797

November 24, 2015

Dynamic Range f(SARcad)
(TEM cell , fou= 1900 MHz)
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SAR [mW/emd)
& | o)
ot COMPensIng compansated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFK580F

HCTCO,LTD

Report No: HCT-A-1604-F005-1

EX30Va- SN:3787 November 24, 2015

Conversion Factor Assessment

=835 MHZ WGLS R (H_convF) = 1900 MHz WGLS R22 (H_convF)

2 \| sl
\ !
E;l ¥ =
£ |
i Sy
' {
L}
“w
sl
os |
4 . — . et o) its NP PP Ve v
(] - = = “ w - ] . w " L » = - -
el =
2 k3] 41 1)
aaa e Lt et il

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

-0 08 06 04 02 00 02 O4 ©O6 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ha- FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD

EXIDV4- SN:3797 Novernber 24, 2015

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

Other Probe Parameters

| Sensor Arrangement Trisngular
‘ Connector Angle (*) 675
[ Mechanical Surface Detection Mode enabled
"Optical Surface Detection Mode ' disabled |
Probe Overall Length 337 mm
Probe Body Diameter ———— 10 mm
Tip Length T a9 mm
“Tip Diameter 2.5mm
‘Probe Tip 1o Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Pomt 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurament Distance from Surface 14mm
Cartficate No: EX3-3787_Nov15 Page 110l 11
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The Swiss Accreditation Sefvice is one of the signatories to the EA
Multilataral Agroament for the recognition of calibeation certificates

o TR = LIRS

Onpct

CTalibration procadurmis)

S DoCSREABRN S s s e
This caltrntion certficate gocuments the tracsabiity 1o nasonal standards. which reskze the shyscal uns of 81

e and the With canfs PrEabiity srw ghesn on the Tollowing pagers und are part of ihe cariicsty,

All cattrations hive been condutind in the cosed laboratory faciity. snvitonment teenpeeasturs (22 5 37°C and humidity < 70%

Calbrption Equpment used (MATE critical for calibration)

Prmary Stancarss 10 Cal Date {Corsficate No ) Schoduled Cattraton
Power mater E48158 0841293874 01-Agr-18 (No. 217-02128) Mar- 16
Power sensor £4412A MY 41490087 01-Agr-15 {No. 217-02128) Mar- 16
ek 3 dB Atenuator SN: 85064 (3c) 01.Agt-15 [No. 217.02129) Mar- 16
Rek 20 dB Amernuaior | SN 55277 (20x) 01-Agt-15 [No. 217-02132) Mar-16
Rk 30 48 A SN 58129 (306) 01-Agr-16 [No. 21702133) Mar-16
Ruforence Probe ESSOV2 SN 3013 30-Dec-14 {No. ES3-3013_Dec14) Dec-15
DAES SN 660 14-Jan-15 (No. DAE4-560_Jon15) Jon-16
| Secordary Stand D Check Date (in house] Scheoubed Check
RF o MP BBanC US3642001700 4-Aug-90 (In houss check Api-13) In house chack Apr-16 ‘
ch Analyzor HP 87638 | US37350585 18-Oct-01 (w1 howsa check Oci-15) 10 houss check: 016
Functon
Calbvated by
Approved by

Issued: December 10, 2015

Than calibeation certificuts ahal not be reproduced excopt n full without wotten aporovad of the taboratory.
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCO,LTD
Calibration Laboratory of S, i -
Schmid & Partner = S Wteaiiam ik
Engineering AG % Servizio svizzero di tarsturs
Zeughausstrasse &3, 8004 Zurich, Switzedand {@}“ S Swiss Calitration Servics
Accreditod by 1he Swiss Accreditation Senice {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Multilateral Agresment for the recognition of calibeation certificatos

Glossary:

TSL tissue simulating fiquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

oce diode compression point

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

A B CD modulation dependent linearization parameters

Polarization ¢  rotation arcund probe axis

Potanzation 8 & rotation around an axis that 15 in the plane normal to probe axis (at measurement centsr),
., 8 =0 is normal to probe axis

Connector Angle information used in DASY aystem 1o align probe sensor X 1o the robot coordinale sysiem

Calibration is Performed According to the Following Standards:

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

b} |EC 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 1o 3 GHz)", February 2005

c) |EC 82208-2, "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 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

o NORM{Nx.y.z = NORMx.y.z * frequency_response (sea Frequency Response Chart). This linearization i
implementad in DASY4 software versions laler than 4.2. The uncartainty of the frequency response is included
in the stated uncartainty of ConvF

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

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

o Axyz Bxyz Cxyz Dxyz VRxyz A B, C, D are numarical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range exprassed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters; Assessed in fial 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 parameters applied for
boundary compensation {aipha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 10 improve probe accuracy close 1o the boundary. The sensitivity in TSL comresponds
o NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependant
ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

« Sphencal isotropy (3D deviation from isotropy); in a field of low gradients realized using a fiat phantom
exposed by » patch antenna,

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

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

Certificats No: EX3-3067_Dects Page 2 of 11
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ha- FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCOLLTD

EX30V4 - SN:3867 December 18, 2015

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: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

EX30V4- SN:3067 December 162015

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

Basic Calibration Parameters

Sansor X Sensor Y | Sensor Z Unc (k=2)
Norm (uV/(Vim)*Y" 0.54 0.38 0.48 2101 %
DCP (mV)" 101.3 a7.8 | 101.0
Modulation Calibration Parameters
uiD Communication System Name A B c o VR Unc"
| o8 dBVuv - dB8 mV (k=2)
0 oW X |00 00 10 | 000 | 1450 | %35%
Y 0.0 0.0 1.0 143.7
Z 0.0 0.0 1.0 138.2

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

* The uncertainbes of Norm X.¥.Z do not affect ta E'-fielt uncanainty inside TSL (sa8 Pages 5 and 6)
¥ Numerica inearzation porameter eacartanty not required

'ummyuddzmnedqumemu 1 from Inear appiying rectangular disinbution and is expressed for the square of the
field value
Cadificate No: EX3.3967_Dec15 Page ¢ of 11
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

EX3DV4- SN3867 December 16, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unc

1(MHZ)® | Permittivity" (Sim)" ConvFX | CowFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 10.27 10.27 10.27 021 1.39 | £120%
835 415 0.80 9.87 9.87 9.87 0.20 138 | +120%
900 415 0.97 8.70 9.70 9.70 025 115 | £120%
1450 405 1.20 8.19 8.19 8.19 029 092 | +120%
1750 40.1 1.37 8.38 8.32 8.39 0.25 088 | +120%
1900 40.0 1.40 8.11 811 a1 0.38 080 | £120%
1950 40.0 1.40 7.90 7.90 7.0 0.38 088 | £120%
2300 385 1.67 7.73 7.73 7.73 037 084 | £120%
2450 392 1.80 7.42 7.42 7.42 0.40 080 | £120%
2600 39.0 1.96 7.47 7.47 7.17 0.41 083 | £120%
3500 378 291 766 7.60 7.69 0.94 063 | £131%
5200 36.0 466 5.37 5,37 5.37 0.35 180 | =131%
5300 3539 4.76 5.04 5.04 5.04 0.40 180 | #131%
8500 356 496 4.87 4.87 487 045 180 | +131%
5600 355 5.07 4,65 4.85 465 0.50 180 | £131%
5800 353 527 4.69 4.89 4.69 0.50 180 | £131%

wm.ro,vmmmuQuduoommmluwvudwm|m9mn mummww: The
uncertainty is the RSS of the CanvF uncertainty &t calibration frequency and the y for th y band. F4 y validity
below 300 MHz is 2 10, 25, 40, 50 and 70 MMz for Connf assesaments i 30, 64, 128 womzzomw Ahon5Gthqmy
vmmummno-nomu

" Al froquencees below 3 GMz, the valdty of fissue pammeders (c and =) can be reiaxed 10 + 10% ¥ fqud formesa s appbed to
metsured SAR vatues. Al frequences above 3 GHZ, the valdity of tissus paramaters (c and o) & restricted 1o * 5% Thomw.lmnssd
1w Convf uncantanty for indicated target issue parameters.

% AlphaDepth are tetmmined dunng calitration. SPEAG warrants that the remairing devistion dos o the dary offoct after comp
Myllunfm:!%hmnﬂm:ﬁmmﬂmzhhm;nmmMwmwmwmwmmm
dameter from the boundary.
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LLTD

EX3DV4- SN.3967 December 18,2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative _ | Conductivity Dopth ® Unc

f(MHn) ¢ | Permittivity” {Stm)* ConvFX | ConvFY | ConvFZ | Alpha® | {mm) (k=2)
750 55.5 0.96 9.92 9.92 9.92 0.22 141 | £120%
835 55.2 0.97 9.76 9.78 9.76 0.24 128 | +120%
1750 534 1.49 8.04 8.04 8.04 040 | 085 | £120%
1800 533 1.52 7.95 7.95 7.95 035 | 092 | +120%
2450 527 1.95 7.31 7.31 7.31 040 | 086 | +120%
2600 52.5 216 7.19 7.19 7.18 0.26 105 | +120%
3500 51.3 adn 666 6.86 6.88 0.36 114 | #131%
5200 49.0 5.30 4.32 4,32 432 0.56 180 | +131%

5300 489 542 4.23 423 423 0.55 180 | +131%
5500 486 565 3.80 3.80 3.80 0.60 190 | +131%
5600 485 577 3.70 370 370 0.60 180 | +131%
5800 482 .00 382 3.82 3.82 0.60 190 | +131%

‘meu:yuﬂdlylmmumot:1wumomymramsvvllmmw<mt=m2)culumumudloswwu he
uncertanty i the RSS of the Comv# uncenainty at calbrasion frequency and the y for the y band. Froguency validity
beiow 300 Miltz is £ 10, 25, 40, 50 and 70 MHz for ConvF assesaments at 30, 64, 128 1somzzomzmm~ Above 5 Gz freguency
valdty can be exended 10 = 110 MHz

" At requences below 3 GHz. the valdity of tissue parameters (¢ and ) can be refaved 10 ¢ 10% if liquid compensation formula is sppbed to
messured SAR values. Al Fegquencies above 3 GHz. the validity of fesue paramesens (1 and o) I rearictad 1o = 5% The uncanainty is the RSS of
lN Convi unc'nnuyﬁov ind<atod um vasue parameters

SPEAG that the remamng deviation due 10 he y effect after P>
Mmmsi%himbﬂuw)ﬂ&muum aummusmummmhnummw
diameter from the boundary
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ha- FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD

EX3DV4- SN3967 Decamber 16, 2015

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

cy response (normalized)

Frequen

064+——4Llt I IR T S A T SRR B

0 800 1000 1500 2000 2500 3000
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ha- FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCO,LTD

EX3DV4- SNASE7

December 16, 2015

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz R22
Ter : 7 t Tet X ? :

Eror [d8]

.
e :.“;._._2"0'9'..,004-,

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

HCTCO,LTD

FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

EX3DV4- SN:366T

Input Sgnal [uV]

10¢

Error [dB]

Cerntficate No EX3-3967_Dec1s

Decamber 16, 2015

Dynamic Range f(SAReaq)
(TEM cell , fovu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

EX30V4- SN:3967 December 16, 2015

Conversion Factor Assessment

f= 835 MHz WGLS RS (H_convF} f= 1800 MHz WGLS R22 (H_convF)
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wwntest re—— ot ranaes

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

10 08 08 04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Certificate No: EX3-3967_Dec15 Page 10 of 11

F-TP22-03 (Rev.00) 136 /191 HCT CO., LTD



-
ha- FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD

EXIOVA- SN:IS67 December 16, 2015

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

Other Probe Parameters
Sensor Arrangement I Trangular
“Connector Angle (*) o I 206
Mechanical Surface Detection Mode _ enabled
Optical Surface Detection Mode disabled
“Probe Overall Length 337 mm |
Probe Body Diameter 1 T i0mm |
| Tip Length_ 9 mm |
Tip Dismeter [ 25mm
Probe Tip 10 Sensor X Calibrabon Point 1mm |
Probe Tip 1o Sensor Y Calibration Point T Tmm |
Probe Tip to Sensor Z Catibration Point 1 mm
Recommended Measurament Distance from Surface 1.4mm
Cantificate No: EX3-3967_Dec15 Page 110l 11
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCT CO,LTD
Caiibration Laboratory of N, AT Sehwetzerischer Kalibrieeds
Schmid & Partner S ) g Service suisse d'étalonnage
Engineering AG : 3 Servizio svizzero ¢ taratuea
Zoughausstrasse 43, 8004 Zurich, Switzeriand '/,/{/-:\\?\\ Nyl S guiss Caibration Service
Accracited by the Swiss Accreditation Service (SAS) Azcroditation No.: SCS 0108

The Swiss Accreditation Service is one of the signratories to the EA
Muitilateral Agresment for the recagnition of calibration certificates

cient  HCT (Dymstec Cartificate No: EX3-3968_Jun15
CALIBRATION CERTIFICATE ]
Object EX3DV4 - SN:3968
Cabration procedure(s) gzm—e;vs.mm-nxs,chLMMmc&zsvs
Calibration procedure for dosimetric E-field probes
Calration date. June 18,2815
This calibration cedtificate ks the y to | standards, which realtze the phyaical units of measurements (SI),
The ts pod the ur with confi peobsbiity are gven on thi following pages and ave port of the certificste.
AR catibeations have been conductod m the ciomed lab y focility. e 14 x0 (22 1 3)"C and humidty « 70%.

Calbration Equipment used (MATE concal for cotbration)

Pamary Standards n Cal Dotes (Cevtificate No | Schaduled Calbration
Power meter £44198 GBA1203874 D1-Age. 15 (Na. 217-02128) Mar-18
Power sensor E44124 MY4 1468087 01-Agx-15 (No. 21702128) Mar. 16
Red 3 9B Antervuator SN: $5054 (3¢) 01-Ape-15 {No_ 217-02129) Mar 18
Relerence 20 dB Attanuator SN §5277 {20%) 01-Ape-15 (No. 217-02132) Mar.18
Reference 30 d8 Atenuaior SN: 35129 (30b) 01-Ap(-15 {No._247-02133) Mar- 16
Refeconce Probe ES3DV2 SN 3043 30-Dec-14 (No. ES3-3013_Dag14) Dec-15
DAE4 SN 560 14-Jan-15 {No. DAEA-660_Jan15) Jarv16
S dary Standards D Check Date (in house) Scheduled Check
RF generaloe HP 88480 US38420U01700 4-Aug-99 (in nouss check Ape-13) In house check. Ap-16
Network Analyzer HP 8753 US37390585 18-0ct-01 {in house chack Oct-14) in house check: Oct-15
Name Function Signatur
Caibrated by Juton Kastrati  Laborstory Techniian < - G i
i | =7
) v

Appronad by. ‘K Pokovic Technical Manages P 4

Issuad Jone 18, 2015
This calibestion cartificate shall not ba reproduced sxcapt in ful without weton approval of the labcoratory.
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCT COLLTD
Calibl_‘ation Laboratory of S Schwetterischer Kaiibrierds
Schmid & Partner G Service suisse détalonnage
Engineering AG g Servislo svizzero di taratura
Zeughausstrasse 43, 28004 Zurich, Switzerland Swiss Calibration Servico
Accreditod by thit Swiss Accraritaton Service (SAS) Accroditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreamont for the recognition of calibration certificates
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
AB CD modulation depandent linearization paramelers
Polarization ¢ ¢ rotation around probe axis
Polarization 8 3 rotation acound an axis that is in the plane normal to probe axis (at measurement center),
Le., § =0 is nomal to probe axis
Connector Angle information used in DASY system to align probe sensar X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 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 NORMxy,z does not affect the E-finid
uncerainty insiie TSL {see below ConvF),

s NORM(Nx.y.z = NORMzx.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 CanvF.

o DCPxy.z: DCP are numerical inearization parameters assessed based on the data of powes sweep with CW
signal (no uncertainty required), DCP. does not depend on fraquency ror media,
* PAR;: PAR is the Paak to Average Ratio that is not calibrated but determined based on the signal
' teristi

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 signat. The parameters do not depend on frequency nor
media, VR is the maximum 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 power
measurements for f > 800 MHz. The same satups 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 Glose to the boundary, The sensitivity in TSL corresponds
to NORMz,y,z * Convi~ whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvE is used in DASY version 4.4 and higher whick allows extending the validity from £ 50 MHz to £ 100
MHz,

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

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

« Connegtor Angle: The angle is-assessed using the information gained by determining the NORMx (no
uncertainty required),
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EX30V4 - SN:3968

Probe EX3DV4

SN:3968

Manufactured:  September 30, 2013
Calibrated: June 18, 2015

Calibrated for DASY/EASY Systems

(Note: nan-compatible with DASY2 system!)
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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 (p\V/OVIm)' )" 0.38 0.35 0.42 +10.1%
DCP (mV)" 103.1 102.8 96.8 i
Modulation Calibration Parameters
[UID Communication System Name A 8 c | b VR Unc®
de ABVRV 4B mv (k=2)
0 cw X | 00 0.0 10 | 000 | 1303 | #30% |
| Y | 00 0.0 1.0 | 120.8
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 coresponds to a coverage
probability of approximately 95%.

A Tho uncertalalies of NonmX,Y,Z do nol affect the £7-fietd uncertainty inside TSL {zee Pages 5 and 6).
* Numerical Sneanzation pacameter; uncenainty rot recred

" Uncertainty is determined using tha max devation from Snear respanse applying rectanguisr Gistibulion and & exprassed for the square of the
fetd value.
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EX30DV4-~ SN:3968 June 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth * Unct.
t(MHz)® | Permittivity” | (Stm)” ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 13.08 13.09 13.09 0.00 1.00 | =133%
300 453 087 12.28 12,28 12.28 0.10 120 | £133%
450 435 0.87 10.61 10.61 10.61 0.18 120 | +133%
750 418 0.89 992 9.92 9.92 0.18 157 | #120%
835 a5 0,90 9.60 9.60 9.60 0.21 164 | £120%
900 415 0.97 9.45 8.45 .45 0.22 125 | £120%
1450 40.5 1.20 828 B.28 8.28 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 7.88 7.66 0.38 080 | £120%
2300 395 1.67 7.51 7.51 7.51 0.37 080 | +120%
2450 392 1.80 7.21 7.21 7.21 0.36 080 | +120%
2600 39.0 1.96 7.06 7.06 7.08 0.39 083 | £120%
3500 37.9 281 6.82 8.82 6.82 0.29 133 | 2131%
5200 36.0 4.66 5.26 5.26 5.26 0.30 180 | 2131%
5300 359 4.78 5.09 5.09 5.09 0.35 1.80 | #13.1%
5500 356 4.96 4.86 4.86 4.86 0.40 180 | +13.1%
5600 355 507 459 4.59 4.59 0.40 180 | £131%
5800 35.3 527 468 468 4.68 0.40 180 | *+131%

‘memmmmw.1wmwwummsvwawmw4mvmz) also it s resticled 45 + 50 MH2 The
uncanainty i the RSS of the CorwF uncerainty at calibratico & and tho y for the and. Fraquency valdty
beiow 300 MHz t5 = 10, 25, 40, mwmummmnmarw 64,928, 1sowmmmecmcy Above 5 GHz frequency
vMunboomdedtonww

* Al requencias below 3 GHz, the validity of Sssue parametes (= A o) can be refgued fo ¢ 10% & hiquid compensalion foamula &5 appied 30
meosured SAR values. Al froquancies abava 3 GHz, the validiy of Ussue paramecers (v and o) s restrictid 1o £ 8%, The uncectanty & the RSS of
,mmmmwmwmm

that e ing deviaton due to the dary effoct afer
mmmzmmmmsmmm:nwwmmMcmmmyuammmmwmsp
dametar from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Calibration Parameter Determined in Body Tissue Simulating Media

. | Reiative | Gonductivity [ [ Depth” [ Unct

T(MH2)® | Permittivity {Sim) ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (ke=2)
150 61.9 0.80 1240 | 1240 | 1240 | 000 | 100 | £133%
300 58.2 0.92 17134 | 1134 | 1134 | 005 | 110 | +133%
450 56.7 0.94 1086 | 1086 | 1086 | 012 | 120 | +133%
750 55.5 0.96 9.49 9.49 949 | 034 | 103 | +120%
835 55.2 097 9.55 9.55 955 | 050 | 080 | £120%
900 550 1.05 9:34 9.34 934 | 042 | 083 | #120%
1750 534 149 7.87 7.87 787 | 042 | 080 | £120%
1900 533 1.52 7.60 7.60 760 | 033 | 095 | $120%
2450 52.7 1.95 7.25 7.25 725 | 03 | 080 | £120%
2500 525 218 7.0 7.10 740 | 024 | 080 | $120%
5200 49.0 5.30 471 4m 471 | 040 | 190 | £131%
5300 48.9 542 4.44 4.44 444 | 040 | 190 | $131%
5500 486 585 4.14 414 418 | 045 | 190 | £131%
5600 485 5.77 3.93 3.93 393 | 045 | 190 | 2131%
5800 482 6.00 4.27 427 427 | 045 | 190 | 2131%

€ Frequency validay above 300 MHz of & 100 MHz only sppies for DASY vé.4 and higher (soe Page 2), slse 3% restricied 1o t 50 MHz. The
unceriainty is the RSS of the Coenvi® uncenainty st Colration frequency and the uncertainty for the indicaied fraquency band. Fraguancy validity
below 300 Mz is + 10, 25, 40. 50 and 70 MHz for Corn® assessments at 30, 64, 128, 150 and 220 MHz respeciively. Above 5 GHz frequency
valicity can be extended 10 £ 110 MRz
" At fraquencies belaw 3 GHz, the valcity of lissue parameters (c-and o) can be relaxed %o = 0% it iquid on formule is
measured SAR values, At fraquencies above 3 GH, the valdity of fissue parameaters (c 06 o) & restricied to £ 5%. Tr-momantyhnnRSSd
mmmmmmwdmmw

e determined during calivration. SPEAG warmants 1hat ihe remaining deviabon due 1o the boundary effect sfier b
ammmmu%fmmmamwm:mwﬁwmM@uummwm\mmmm
diametes from the boundary
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EX3DV4- SN:3g68 June 18, 2015

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

normalized)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)
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June 18, 2015
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Certificato No: EX3-3868_Jun1S

Dynamic Range f(SARneaq)
(TEM cell , fou= 1900 MHz)

June 18, 2015
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Uncertainty of Linearity Assessment:  0.6% (k=2)
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Conversion Factor Assessment

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

”; ) e ® »  ® W - na- i‘ ‘vo .-l 'x”a“fo”.m” P
3 jnm) L
e i s i
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

A0 -08 06 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters
Sensor Arrangement Triangular
“Conneclor Angle (7) ' EGER
Mechanical Surface Detection Mode _ enabled
Oplicai Surface Detection Mode [ disabled |
Probe Overall Length N B 337 mm |
Probe Body Diameter 10 mm
| Tip Length . 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to. Sensor Z Calibration Point tmm |
L Recommendad Measurement Distance from Surface 1.4 mm ‘
Certificate No; EX3-3968_Jun15 Page 11of 11
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

HCT CO,LTD
Calibration Laboratory of S, S Schweizerischer Kalibrierdienst
Schmid & Partner %’& ¢ Service suisse détalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland BN S  Swiss Calibration Service

Accredied by the Swess Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Ag for the recognition of calibration certificates

ctier  HCT (Dymstec)

Accreditation No.: SCS 0108

Cartificato No: DB35V2-4d165_Nov15

I‘CALIBRATION CERTIFICATE

{ object DB35V2 - SN: 4d165

Catbiration procedure(s)

QA CAL-05.v8

November 24, 2015

This calitetion cortificate documents the traceabity lo national standarda, which realize tha phy

¢ unks of 1

Calibration procedure for dipole validation kits above 700 MHz

Catration Equipmant used (MATE criticat for calbraton)

vents (S1),

The messurameonts and the uncedaintas with conlidence probability are given on the following pages and are part of the cenificate

Af calitrations have been conductod in the closed lsboratory faciity: environment tempedature (22 + 35°C and humidity < 70%.

Primary Standards ID* Cal Date (Certificate No. | Scheduled C n
Power motor EPM-442A GB374807De 07-Oct-15 (No. 217-02227) Oct- 16
Power sensor HP 8481A USH7292783 07-0c¢-15 (No. 217-02222) COct-16
Power sansor HP 8481A MYaroeesEty 07-Oct-15 (No. 217-02223) Oct-16
20d8 A 5N 5058 (20x) O1-Apr-15 (No. 217-02131) Mar-16
Type-N mismatch combination SN 5047.2/ 06327 01-Ape-15 (No. 217-02134) Mar-16
Reterance Probe EX30VE SN T340 30-0ec-14 (No. EX3-7349_Dectd) Dec-15
DAE4 SN B0 17-Aug-15 (No. DAEA-801_Aug15) Aug-16
Secondary Stangards 1D n Check Dute (in houss) Schedused Chack
RAF ganermtor HAS SMT-06 100072 15-Jun-15 (1 houss check Jun-15) n house chock: Jun-18
Network Anatyswr HP 8753E US3I7H00608 S4206 1806101 (in house check Oct15) I house check: Oct-16
Name Function Signature
Calwated by Michasl Waber Laboratory Technician I %
Approved by. Kasia Pokovic Technical Manager

A

Hsued Novembar 24, 2015

This calration cerificate shall not be reprodicsd sxcept n full without wiithen approval of the labaratory.
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HCT CO,LTD

Calibration Laboratory of Schweizortschor Kalibrierds
Schmid & Partner Servico sulsse d'étalonnage

Engineering AG Servizio svizzero ol taratura
Zoughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accradited by the Swiss Accradiiution Senice (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agr for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further 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 Retum Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Centificate No: DB35V2-4d165_Novis Page 20/ 8

F-TP22-03 (Rev.00) 151 /191 HCT CO., LTD



-
FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 835 MHz &+ 1 MHz
Head TSL parameters
The following parameters and calculations were apphed.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 415 0,90 mho/m
Measured Head TSL parameters (220202)°C 426=6% 0.92 mho/m =8 %
Head TSL temperature change during test <05"C — e
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Condition
SAR measured 250 mW input powar 229 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.06 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 1.49 Wikg
SAR tor nominal Head TSL parameters normalized to 1W 5.90 Wikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and caloulations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20"C 552 0.97 mha/m
Measured Body TSL parameters (220202}°C 556:6% 0.99 mho/m =6 %
Body TSL temperature change during test <05°C — —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.40 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.47 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW nput power 1.58 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 6.25 W/kg = 18.5 % (k=2)
Certficate No: DB35V2-4d185_Novi1s Page 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 521Q-47iQ
Return Loss -260dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780-8810
Returmn Loss -227d8B

General Antenna Parameters and Design

I Electrical Deiay {one direction) J 1440 ns ]

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

Tha dipole is made of standard samingid coaxsal cable, The center conductor of the feeding line is directly connected 1o the
second am of the dipole. The antenna is therefore short-circuitad for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve malching when loaded according to the position as éxplained in the
"Measureament Conditions" paragraph. The SAR data are not sffected by this change. The overall dipole length is stil
according to the Standard

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 28, 2012
Certificate No: DB35V2-4d165_Nov15 Paga 4 of 8

F-TP22-03 (Rev.00) 153 /191 HCT CO., LTD



-
ha- FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
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DASYS5 Validation Report for Head TSL

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

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

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

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77. 9.77): Calibrated: 30.12.2014;
¢ Sensor-Surface: | .4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 17.08,2015
»  Phuntom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASY52 52.8.8(1222); SEMCAD X 14.6,10(7331)

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

Reference Value = 60.39 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.40 Wikg

SAR(1 g) = 2,29 W/kg: SAR(10 g) = 1.49 W/kg

Mauximum value of SAR (meusured) = 3.03 W/ikg

-lamn

0 dB = 3.03 W/kg = 4.81 dBW/kg

Cenificate No: DB35V2-4d165_Nov15 Page50i8
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Impedance Measurement Plot for Head TSL

Ca

24 Nov 2015 15151140
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DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 4d 165

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

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

Measurement Stundard: DASYS (IEEE/IEC/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
Phantom: Flat Phantom 4.901; Type: QDOOOP49AA; Serial: 1001

DASYS52 52.8.8(1222); SEMCAD X 14.6,10(7331)

Date: 24.11.2015

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid; dx=5mm, dy=5Smm, dz=5mm
Reference Value = 61.95 V/im; Power Drift = -0.02 dB
Peak SAR (extapoluted) = 3.54 Wikg

SAR(1

g) = 2.4 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3,17 W/kg

s

an

wn

0dB =317 W/kg =501 dBW/kg
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

Impedance Measurement Plot for Body TSL
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

HCT COLLTD
Calibration Laboratory of R s oo
Schmid & Partner — S mm‘,?w
Engineering AG 2 S C Sarvisio eviezaro o terstora
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ,‘ﬁ\\‘.\? S Swiss Calibration Service

Accrodiied by the Swiss Accretitation Saervice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibeation certificates

cient  HCT (Dymstec)

Accreditation No.: SCS 0108

Certificate No: D1800V2-2d006_Jan16

CALIBRATION CERTIFICATE
Otject D1800V2 - SN: 2d006
Calibeation procedureds) QA CAL-05.v9

Callbration procedure for dipole validation kits above 700 MHz

Caliteation tate.

January 22, 2016

This calibxation centificato documants the traceabiity 1o national standards, which realize the physical units of measuremants (51)
The measurements and the ur with confl 2 probabilty are given on the laliowing pages and aro part of the cenificate.

All calitrations have been conducted in the closed laboratory laclilty: amironment tomparature (22 = 3)°C and humidity < 70%.

Calibention Equipmant used (MATE cntical for calibention)

Primary Standanss on Cal Date (Cortlicate No.) Scheduled Catbration
Power metor EPM-242A GB37480704 07-00t-15 (No. 217-02222) Oct-18
Power sensor HP 8481A UsS3raeeras 07Oct15 (No. 21702222) Oct-16
Pawer sansor HP 8481A MY&1062317 07-0ct-15 (No. 217-02223) Oct-18
RAeferance 20 o Attanuator SN: 5058 (204) 01-Apr-15 (No. 217-02131) Mar-16
Type-N mismatch combination SN. 5047 2 / 06327 01-Apr-15 (No. 217-02134) Mar16
Awterance Probe EX30V4 5N 7349 51-Dec-15 (No. EX3-7340_Dec15) Dec-16
DAE4 SN: 801 30-Dac-15 (No, DAEA-801_Dec18) Doc-18
Secondary Standardy D ¥ Check Date (in house) Scheduled Check
RF ganerator RS SMT-06 100672 15-Jun-15 (in house chack Jun-15) In hausa check: Jun 18
Natwork Anadyzar HP 87536 US37390585 54206  18-Oct-01 (In house chack Oct-15) In house check: Oct-16
Name Functice
Calibrated by Michaal Wabet Lsborstory Tachnician 2;7 “‘ !
.
Approved by Kafia Pokovic Techncal Marager

A

i55u0a: Janwary 25, 2016

This catibration certificate shall not be reproduced axcept in Tul without wrillen aporoval of the laboratory.

Centificate No: D1800V2-2d006 _Jan16
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCT CO,LTD
Calibration Laboratory of L T
Schmid & Partner % 8 Service suisse d'étalonnage '
Engineering AG N C  sarvitio svizzero ot taraturs
Zeughsusstrasse 43, 8004 Zurich, Switzerland % /.ﬁ.\v‘} S  Swiss Calibration Service
Accrediled by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are avaitable 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 mountad with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallef 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
multiptied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartificate No: D1800V2-2d006_Jan18 Page 20l 8
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

HCTCOLLTD
Measurement Conditions
DASY system configuration, as lar as not given on page 1.
DASY Version DASYS vs288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1800 MHz & 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters {2204£02)*C 401 £6% 1.39 mho/m 2 6 %
Head TSL temperature change during test <05°C e -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.57 Wikg
SAR for nominal Head TSL parameters normahzed to TW 38.5 W/kg = 17,0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.03 Wikg
SAR for nominal Head TSL parameters nomalized to TW 20.2 Wikg = 16,5 % (k=2)
Body TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho/m
Measured Body TSL parameters {(220+02)°C 537x6% 1.52 mho/m 26 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 08.57 Wikg
SAR for nominal Body TSL parameters normalized to 1W 38.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAA measured 250 mW input power 5.05 Wikg
SAR for nominal Body TSL parameters normalized 1o TW 20,2 Wikg = 16.5 % (k=2)
Centificate No: D1800V2-2d006_Jan16 Page30fB
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Report No: HCT-A-1604-F005-1

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4650-68jQ
Aotumn Loss -2214d8B
Antenna Parameters with Body TSL
impedancs, transformed to leed point “rTQ-6212
Aeturn Loss -213d8
General Antenna Parameters and Design
| Electrical Delay (one direction) | 1,208 ns

After jong term use with 100W radiated powaer, only a slight warming of the dipole near the teedpoint can be measured,

The dipole is made ol standard semirigid coaxial cable. The center conductor of the feeding line is directly connectad to the
second arm of the dipole. The antenna is theralore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 1o improve matching when loaded according to the position as explained in the
*Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length |s still

according to the Standard.

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

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 23, 2001

Cartificate No: D1800V2-2d006_Jan16
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Report No: HCT-A-1604-F005-1

DASYS Validation Report for Head TSL

l'est Laborutory: SPEAG, Zurich, Switzerlund

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DISO0V2 - SN: 24006

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

Medium parameters used: = 1800 MHz; a = 1.39 S/m; & = 40.1; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26); Calibrated: 31.12.2015;

Sensor-Surface: |.4dmm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibruted: 30.12.2015
Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

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

Date: 22.01.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=5mm
Reference Value = 106.1 V/m: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 17.5 W/kg

SAR(1 g) = 9.57 W/kg: SAR(10 g) = 5.03 W/kg
Maximum value of SAR (measured) = 14.5 W/kg

-3.60

-71.20

-14.40

~18.00

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

Certificate No: D1800V2-2d006_Jan18 Page 50l 8
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Impedance Measurement Plot for Head TSL
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Report No: HCT-A-1604-F005-1

DASYS5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DIS0O0V2 - SN: 2d006

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

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

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

DASYS52 Configuration

Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17). Calibrated: 31.12.2015;

Sensor-Surface: | .4mm (Mechanical Surface Detection)
Electronics: DAEA Sn601; Calibrated: 30,12.2015
Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

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

Date: 22.01.2016

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Mcasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.4 Vim; Power Drift = -0.01 dB
Peak SAR (extrupolated) = 16.8 Wikg

SAR(I g) =9.57 W/kg: SAR(10 g) = 5.05 W/kg
Maximum value of SAR (measured) = 14.4 Wikg

-3.60

-7.20

-14.40

0dB = 14.4 W/kg = 11.58 dBW/kg

Cantificato No: D1800V2-2d006_Jan16 Page 70oi8

F-TP22-03 (Rev.00) 164 /191

HCT CO., LTD



IaCT

HCTCO,LTD

FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

Impedance Measurement Plot for Body TSL
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCT CO,LTD
Calibration Laboratory of A, Schweizerischer Kalibrierdienst
Schmid & Partner “'\\\-// = e Sorvico sulsse d'étalonnage
Engineering AG % C  arvinio svisie i hervtins
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘v,,,“//r'\?\.x’ S Swiss Catibration Service
Accredted by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

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

cient  HCT (Dymstec) Certificate No: D1900V2-5d032_May15
CALIBRATION CERTIFICATE

Cbjoct D1900V2 - SN: 5d032

Caibyation procedure(s) QACAL‘OS.VQ

Calibration procedure for dipole validation kits above 700 MHz

Galibration date: May 20, 2015

This caliteabion certificata documants the tracaabilly 1o raficnal standands, which realize the physical units of measurements {SH),
Ths s and the with zonfidence probability are given on the folowing pages and ars pant of the certificate,

A2 caliteations have baen canducted In the ciased iaboratary faciity: emdrcament temparature (22:= 3)°C and humidity < 70%

Catoration Equipment used (MATE critica for caiibestion)

Primary Standards 10 # Cail Date (Certificalo No.) Scheduied Calibration
Powar meder EPM-4424 GB37AEDTO4 07-01-14 (Na. 217-02020) Oct-15

Power sensor HP 84814 US37292763 07-Oct+14 (No, 21702020 Oct-15

Power sansor HP B481A | My21082317 O7-Oct-14 (No. 217-02021) Oct-15

Fleterance 20 9B Atenuatorn SN: 5058 (20k) 01-Apri5 (No, 21 7-02131) Mar-16

Tyse-N missmnalch combination SN S0472 106327  O1-Apr-15 (No. 217-02134) Mar-16

fefacence Probe ES30V3 SN: 3206 30-Dec-14 (No, ES3-4206_Dec14) Dec-15

DAE4 SN: 601 1B-Aug-14 (No. DAEG-E01_AugT4) Aug1s

Secordacy Standards liow Check Daw {in house) Schoduled Check

RF generator RS SMT-06 | 100008 04-At-98 (i house check Oct-13) I house check; Oct-16
Notwork Analyzor HP &753E | USa7980585 54208 18-O5t-01 (in house chack Oct-14) 1 house check: Oct-15

' Sy %—
Calbrnd Lt ymgec i 5/ Y
Approved by Katja Foxovic Technical Manisger W’ﬁ

Issued: May 20, 2015

This calibesticn certificate shall not be reproduced excest in full without weittan approval of the |labosatony
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCT COLLTD
Calibration Laboratory of S8, Schweizerischer Kalibrierdienst
Schmid & Partner % g Servic sulsse d'étalonnage
Engineering AG ] Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland Y ,,ﬁ‘\‘.\-’ S swiss Calibration Service
Accredtied by the Swiss Accrediation Senice (SAS) Accreditation Ne.: 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) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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
paraliel 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 transtormed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power, No uncertainty required.

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

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

e SAR nommnalized: 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 unceriainty 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_May1s Page 20l 8
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Vaersion DASYsS V528.8
Extrapolation Advanced Exirapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz2 =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220C 400 1.40 mho/m
Measured Head TSL parameters (22.0202)°C 38928% 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 % (ka2)
SAR averaged over 10 cm® (10 g) of Head TSL conxdition
SAR measured 250 mW input power 533 Wikg
SAR for nominal Head TSL parameters normmalkized 10 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 mhovm
Measured Body TSL parameters {220+02)*C 527 28% 1.5t 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 5.41 Whka
SAR for nominal Body TSL paramelers notmalized to 1W 21.7 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-5d032_May15
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1
HCTCOLLTD

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiomed to feed point 5130Q+52i0
Returm Loss -255dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point A74404+551Q
Retumn Loss -242d8

General Antenna Parameters and Design

| Electrical Delay (one direction) | 1,195 ns |

After long term use with 100W radiated powar, only a stight warming ol the dipole near the feedpoint can be meaasured.

The dipote is made of standard semirigid coaxial cabie, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuitad for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order 1o Imprave matching when loaded according to the position as explained in the
*Measurerent Conditions™ paragraph. The SAR data are not affected by this change, The overall dipole langth is still
according to the Standard,

No excassive force must be appiied 1o 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: D1900V2-5d032_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: D1900V2 - SN: 54032

Communication System; UID 0 - CW; Frequency: 1900 MH2

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

Measurement Standard: DASYS (IEEE/TEC/ANSIL C63.19-201 1)

DASYS52 Configuration:
e« Probe: ES3DV3 - SN3205: ConvF(3, 5. 5); Calibrated: 30.12.2014;
e  Sensor-Surface; 3mm (Mechanica! Surface Detection)
» Electronics: DAE4 Sno01; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; 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 grd: dx=3mm, dy=3mm, dz=5mm

Reference Value = 99.00 V/im; Power Drift =0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.2 W/kg: SAR(10 g) = 5.33 W/kg

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
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impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 20.05.2015
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D1900V2 - SN: 5d032
Communication System: UID 0 - CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz: o = 1.51 S/fm; &, =527, p = 1K kg/m'

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

DASYS52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(4.65, 4.65, 4.65), Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 3.0 (back): Type: QDOODOPSOAA: Seriad: 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

-71.60
-11.40

-15.20

-19.00

0dB =12.8 W/kg = 11.07 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

HCT CO,LTD
Calibration Laboratory of S §  Schweizerischer Kalibrierdienst
Schmid & I?artner % c Service suisse d'étalonnage
Engineering AG it Seryizio svizzero di taratura
Zeughausstrasse 33, 8004 Zurich, Switzerland s S Swiss Colibration Service

Accradited by the Swiss Accreditation Sarvice (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreement for the recognition of calibration certificates

"

SER

Accreditation No.: SCS 0108

cient  HCT (Dymstec) Cortificats No: D2450V2-743 May15
CALIBRATION CERTIFICATE
Otject D2450V2 - SN: 743
Calibrstion procedurels) QA CAL-0549 ; e
Calibration procedure for dipole validation kits above 700 MHz
Calioration date: May 19,2015

Caliteation Equipment used (MATE critical far calibration)

This calibration canificato documents the tsaceability 10 national standards, which reakze the physical units of meascremants (ST}
The measuraments and 1ha uncarainties with coniidence peobabiity ace given on tha (oflowing pages and are part of the cerificate.

Al calibrations have been conducied in the csod laboralory fadility: eavironment femperature {22 = 3)"C and humidity < 70%.,

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

Power mater EPM-442A | Ge3rasoT0s O7-0ct-14 (No. 247-02020) Oct15

Power sansor HP B481A 1837202783 O7-Oct-14 (No. 217-02020) Oct-16

Power sensor HP B481A MY41082317 07-Oct-14 (No. 237-02021) 015

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

Typa-N mismalch combination SN, 50472/ DS32T  O1-Api-15 (No. 217-02134) Mar-16

Rofarence Probe ES30OV3 SN: 3205 30-Dec-14 {No. ES3-3205, Dectd) Dec-15

DAE4 SN: 601 18-Aug-14 {No. DAES-E01_Aug14) Alg-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 house check: Oct-16

Natweek Analyzee HP B753E US3TINNE8Ss S4206 18-0ct-01 (in house chatk Oot-14) In house check: Oct-15
Name Function ¥

Caiitrated by: Michasl Wabat  Laboratory Tochrician ?&-—

A >
Apgiroves by; Kt Pokowic Tochnical Manager

Issued: May 20, 2015

This calibeaticn centticate shall not be reproducad axcept In ful without written aporoval of 1he lab
Centificate No: D2450V2-743_May1s Page 1 0f 8
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Calibration Laboratory of S Schweizerischer Kalibrierdienst
Schmid & Partner —— 3 Secvice suisse d'élalonnage
Engineering AG s C Serviaio svizzero di taeatura
Zeughaussirasse &3, 8004 Zurich, Switzorland “ "ﬁ\\w“‘\? S 5wiss Calibration Service
Accredited by the Swiss Accreditation Servic (SAS) Accreditation No.: SCS 0108

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

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) IEEE Std 1528-2013, “lEEE 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.

o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the ftat 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.

« 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
multiphied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 85%.
Certificate No: D2450V2-743_May15 Page 20t 8
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Measurement Conditions

DASY system configuration, 8s far as not given on page 1.
DASY Version DASYS V52838
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 382 1,80 mho/m
Measured Head TSL parameters {226202)°C 3789+6% 1.84 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 13.6 W/kg
SAR for nominal Head TSL parameters narmalized 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 perameters normalized to 1W 25.0 Wkg = 16.5 % (k=2)
Body TSL parameters
The {ollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1,95 mho/m
Measured Body TSL parameters (220 £0.2)°C 50.7+6% 2,03 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 Condition
SAR measured 250 mW Input power 13.4 Wikg
SAR for nominal Body TSL parameters normalized 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 parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)
Cortilicate No: D2450V2-742_May15 Page 3of8
F-TP22-03 (Rev.00) 176 /191 HCT CO., LTD
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5420 +44 12
Return Loss -248dB

Antenna Parameters with Body TSL

Impedance, translormed to feed point 5140+6.1jQ
Return Loss -2424d8

General Antenna Parameters and Design

| Esectrical Detay {one direction) | 1160 s |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecied 1o the
second arm of the dipole. The antenna is therelore short-circuited for DC-signals, On some of the dipoles, stnall end caps
are added 1o the dipole arms in order to improve maiching when loaded according to the position as explained in the
“Measurement Conditions' paragraph, The SAR data are not affectad by this change. The overall dipole length is stil
according to the Standard.

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003
Certificate No: D2450V2-743_May15 Page 4 of 8
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DASY5 Validation Report for Head TSL

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 vsed: f = 2450 MHz: o = |.84 §/m; & = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: ES3DV3 - SN3205: ConvF(4.534, 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

DASYS2 52.8.8(1222); SEMCAD X 14.6,10(7331)

Date; 19.05.2015

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7)/Cube 0:
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 Wikg = 12,48 dBW/kg

Certificate No: D2450V2-743_May1s Page 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.05.2015
Test Lauboratory: 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; & =507 p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAEC/ANSI 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: QDODOPSOAA; Serial: 1002

« DASYS252.8.8(1222); SEMCAD X 14.6.11(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, 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 Wikg = 12.48 dBW/kg

Certificate No: D2450V2-743_May15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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HCT COLLTD
A,
Calibration Laboratory of S, Schweizerischer Kalibrierdlenst
Schmid & Partner — Service sulsse détalonnage
Engineering AG = Servyizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’-,_', N Swiss Calibration Service
(M S

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitiiateral Agr for the gnition of calibration cerfificates

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1106

Cartificate No: D2600V2-1106_Feb16

Calorabon procedure(s)

QA CAL-05.v8 = i AT
Calibration procedure for dipole validation kits above 700 MHz

Caibration date:

February 18, 2016

This certificate de tha télity 8o r 0%, which reakize the physical units of measurements (S1)
The maasuramants and tha uncenuinties with confidence probabiity ure given on the lolowing pages and are par of the certificale

All colibrations have been conducted in 1he closed laboratory faciity. environmant lemperatice (22 + 3)°C and humidity < 70%.

Calvration Equipment used (MATE critical for calration)

Primary Standands 1D » Cal Date (Certiticate No.) Scheduled Calibeation

Power metor EPM-442A GB374807T04 07-Oc1-15 (No, 217.02222) Oct-16

Power sansor HP BABIA Us3rae2783 07-Oct-15 (No. 217-02222) Oct-18

Power sengor HP B481A MY41082317 07:Qct-15 (No, 21702223) Oct:16

Ralerence 20 0B Attenuaion SN: 5058 {20k) 01-Ape-15 (No, 21702131) Mar-18

Type-N miamaich combination SN; 5047.2 1 06327 01-Ape15 (No. 217-02134) Mar16

Ralorence Probe EX30DV4 SN: 7349 F1-Dec-15 (No. EX3-7349_Dects) Dec-16

DAE4 SN 601 30-Dec-15 (No. DAE4-601_Dec15) Dec16

Sscondary Swndands iDe Check Dme (in houss) Scheduled Chack

RF genarator RAS SMT-06 100672 15-2un-1%5 (In house chack Jun-15) In house check: Jun-18

Network Analyzer HP 8763E USI7300585 S4208 18-0ct-01 (In house chack Oo1-15} In housa chack: Oct-16
Nama Function Si L]

Calibemted by: Cluudio Leubier Laboratory Tachnician

Agproved by. Kafia Pokovic

Issved. Februnty 16, 2016

This cakibvation carntiticate shall not be reproduced oxcopt In Il without wiiston approval of the laboratory

Certificate No: D2600V2-1106_Feb16
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HCTCOLLTD
Calibration Laboratory of welxetis
Schmid & Partner S :hvﬁu -u::'m “
Engineering AG C ' Servizio svizzwro di taraturs
Zoughsussirasse 43, 8004 Zurich, Switzertand S Swiss Calibwation Service
Aocredied by the Swiss Accreditation Sarvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agr for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) |EC 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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

* 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 distnbution corresponds to a coverage
probability of approximately 85%.

Centificate No: D2600V2-1106_Feb16 Page2af 8
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Measurement Conditions
DASY system configuration, 8s far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 2600 MMz + 1 MH2z
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 398.0 1.96 mho/m
Measured Head TSL parameters (220+02)°C 381:6% 2.01 mho/m + 8 %
Head TSL temperature change during test <05"C - e
SAR result with Head TSL
SAR averaged over 1 om” (1 g) of Head TSL Candition
SAA measured 250 mW input power 14.0 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 55.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 619 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 24,5 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters {220:02)“C 525+6% 218 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 13.4 Wikg
SAR for nominal Body TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input powar 594 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.7 Wikg = 18,5 % (k=2)
Cenificale No: D2600V2-1106_Febis Page 30t 8

F-TP22-03 (Rev.00) 184 /191 HCT CO., LTD



|
FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

HCTCO,LTD

Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 4850-730
Retum Loss -227d8

Antenna Parameters with Body TSL

Impedance, transformed to {eed point 448Q-80/0
Retum Loss -215d8

General Antenna Parameters and Design

I Electrical Delay (one direction) l 1.150 ns

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

The dipole s made of standard semingid coaxial cable, The center conductor of the feading fine is directly connected 10 the
sacond arm of the dipole. The antenna is therefore short-circulted for DC-signals. On gome of the dipoles, small end caps
are added to the dipole arms in order to Improva matching when ioaded according 1o the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is stil
acoording to the Standard,

No excessive force must be apphed to the dipole armms, because they might bend or the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manutacturad by SPEAG
Manutactured on Fobruary 18, 2015
Certiicato No: D2600V2-1106_Feb16 Paged of 8
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DASYS5 Validation Report for Head TSL

Date: 18.02,2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz: Type: D2600V2; Serial: D2600V2 - SN: 1106

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

Medium parameters used: = 2600 MHz; 0= 2.01 S/m; &, =38.1; p = 1000 kg/m
Phuntom section: Flat Section

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

DASY52 Configuration:
¢ Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibruted: 31.12.2015;
* Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
e Phantom: Flat Phuntom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

o DASYS2528.8(1258); SEMCAD X 14.6.10(7372)

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

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

Peak SAR (extrupolated) = 29.4 Wikg

SAR(1 g) = 14 W/kg: SAR(10 g) = 6.19 W/kg

Maximum valoe of SAR (measured) = 23.1 W/kg

-4.89
-9.77
-14.66
-19.54

-24.43

0 dB = 23.1 W/kg = 13.64 dBW/kg

Cartificate No: D2600V2-1106_Fab 16 Page50l8
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Impedance Measurement Plot for Head TSL

18 Feb 2046 17:359:42
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DASYS Validation Report for Body TSL

Date: 18.02.2016

T'est Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2600 MHz: Type: D2600V2; Sertal: D2600V2 - SN: 1106

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

Medium parameters used: = 2600 MHz; o= 2.18 S/m; £, = 52.5; p= 1000 Lg/lu'
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6). Calibruted: 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 30,12.2015

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

DASYS2 52.8.8(1258); SEMCAD X 14.6.1(0(7372)

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

Reference Value = 104.1 V/m; Power Drift = 0,05 dB

Peak SAR (extrupolated) = 27.7 Wikg

SAR(1 g) = 134 W/kg: SAR(10 g) =594 W/kg

Maximum value of SAR (measured) = 21.2 Wikg

dB
0

-4.82

9.64

-14.46

-19.28

-24.10

0dB =21.2 W/kg = 13.26 dBW/kg

Cartificate No: D2600V2-1106_Feb16 Page 7ot 8
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FCC ID: ZNFK580F

Report No: HCT-A-1604-F005-1

Impedance Measurement Plot for Body TSL
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FCC ID: ZNFK580F Report No: HCT-A-1604-F005-1

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) 2 450 -2 700 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 R _ _ 17.24 10.67

Salt:

Water:

DGBE:

Triton X-100(ultra pure):

99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter

F-TP22-03 (Rev.00)
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Attachment 6. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 DO02v01r02, 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 RIS : - 1 | [ 1 |
Type Call;t:)riittlon Dipole Date Measured = Measured Sensitivity 'Prob'e.J Probe MOD. | Duty PAR
Permittivity Conductivity Linearitylsotropy Type |Factor

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
4 1605 [ET3DV6 | Body | 835 | 4d165 | 2015.12.02 54.8 0.98 PASS PASS | PASS |[GMSK|PASS | N/A
4 1605 [ET3DV6 | Body | 835 | 4d165 | 2015.12.02 54.8 0.98 PASS PASS | PASS | N/A | N/A | N/A
3 3797 [EX3DV4 | Head [1800| 2d006 | 2016.02.05 40.2 1.38 PASS PASS | PASS |[GMSK|PASS | N/A
3 3797 [EX3DV4 | Head [1800| 2d006 | 2016.02.05 40.2 1.38 PASS PASS | PASS | N/A | N/A | N/A
4 1605 [ET3DV6 | Body |1800| 2d006 | 2016.02.08 53.1 15 PASS PASS | PASS |[GMSK|PASS | N/A
4 1605 [ET3DV6 | Body |1800| 2d006 | 2016.02.08 53.1 15 PASS PASS | PASS | N/A | N/A | N/A
3 3797 [EX3DV4 | Head [1900| 5d032 | 2015.12.01 40.1 1.41 PASS PASS | PASS | N/A | N/A | N/A
3 3797 [EX3DV4 | Head [1900| 5d032 | 2015.12.01 40.1 1.41 PASS PASS | PASS |GMSK|PASS| N/A
8 3967 [EX3DV4 | Head [1900| 5d032 | 2015.12.28 40.3 1.41 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 [ET3DV6 | Body |1900| 5d032 | 2015.06.04 52.4 151 PASS PASS | PASS |[GMSK|PASS | N/A
4 1605 [ET3DV6 | Body |1900| 5d032 | 2015.06.04 52.4 151 PASS PASS | PASS | N/A | N/A | N/A
8 3967 [EX3DV4 | Body [1900| 5d032 | 2015.12.30 53.1 1.53 PASS PASS | PASS |[GMSK|PASS | N/A
8 3967 |EX3DV4 | Head [2450| 743 |2015.12.28 39.3 1.79 PASS PASS | PASS |OFDM| N/A |PASS
9 3968 |EX3DV4| Body [2450| 743 |2015.07.01 52.9 1.98 PASS PASS | PASS |OFDM| N/A |PASS
3 3797 |EX3DV4 | Head [2600| 1106 |2016.03.07 39.2 1.94 PASS PASS | PASS | N/A | N/A | N/A
3 3797 |EX3DV4 | Body [2600| 1106 |2016.03.08 52.1 2.12 PASS PASS | PASS | N/A | N/A | N/A

SAR System Validation Summary 1g

Note;

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