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Glossary:

TSL fissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y .z

Dce diode compression point

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

ABCD modutation dependent linearization parameters

Podarization ¢ \p rotation around probe axis

Polanzation 8 4 rotation around an axis that is in the plane normal to probe axis (at measurement centar),

1.8., 8 = 015 normal to probe ax:s
Connectoc Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) TEC 6220891, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity 1o the ear (frequency range of 300 MHz to 3 GHz)", February 2005

o) IEC 62209-2, "Procadure 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 Raquiremonts for 100 MHz o 6 GHz"

Methods Applied and Interpretation of Parameters:

e  NORMyxy,z Assessed for E-field polarization & = 0 (f < 900 MHz in TEM-cedl, I > 1800 MHz: R22 waveguide)
NORMx.y.z are anly inteemadiate values, L.&., the uncertainties of NORMsx.y,z does not affect the E*-field
uncertainty inside TSL (see below CanvF).

o NORM(fx,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 response is included
in the stated uncertainty of Convi

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

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

o Axy.z Bayr Cxy.z Dxy.z VRxyz A B, C. D are numerical knearization 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 Temparature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical fiek! distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncenainty values are given. These paramaeters are
used in DASY4 software to improve probe accuracy close o the boundary. The sensdivity in TSL coresponds
10 NORMx.y,z * ComvF whereby the uncertainty corresponds to that given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which aflows extending the validity from + 50 MHz to 2 100
MHz.

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

« Sensor Offset The sensor offset corresponds to the offset of virtusl 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 requirad).
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EX3DV4 - SN3903 Septomber 28, 2015

Probe EX3DV4

SN:3903

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam!)
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EX30V4- SN.2903 Seplember 28, 2015

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

Basic Calibration Parameters
1]

Sensor X Sansor Y Sensor Z Une (k=2) |
Noem (uVAVIm) ) | 0.41 0.36 0.56 +101 %
[ DCP (mV)” ] 103.7 108.6 99.4 |
Modulation Calibration Parameters
| uiD 1c ication Systom Name A B c o VR Unc"
a8 dBvVuv ‘ a8 mV (k=2)
0 CcW 1 x| o0 0.0 10 | 000 |52 | 27%
Y 0.0 0.0 1.0 | 1344
Z 0.0 0.0 1.0 | 1436 |

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%.

A The uncenamtes of Norm X.Y.Z do not aect the E' Seld uncenmnty insice TSL (soe Pages 5 and &)

" Numsncal lineanzation parameter uncerardy Nof requined

' Uncertinty s detormined using the max, o fom Inear resp ppiyng rectanguine GISTOUtIoN and & expressad far the square of the
liekd waltue
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EX30V4a- SN:3903 September 28, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative _ | Conductivity Depth © Unc

f(MH2) | Pormittivity” (8im)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 415 0.90 084 9.84 9.84 0.20 158 | £120%
400 M5 0.97 9.68 9.68 9.68 022 | 140 | 2120%
1450 40.5 1.20 .25 8.25 8.26 0.17 155 | £120%
1750 401 1.37 8.29 8.20 8.29 037 | 080 | £120%
1600 40.0 1.40 8.03 8.03 8.03 037 | 080 | £120%
1950 400 1.40 7.84 784 | T84 033 | 088 | £120%
2300 395 1.67 7.69 7.69 7.60 035 | 083 | 2120%
2450 392 1.80 7.35 7.35 7.35 042 | 080 | 2120%
2600 39,0 1.96 7.08 7.08 7.09 0.26 113 | 2120%
5200 36.0 4.86 528 5.28 5.28 0.40 180 | +13.1%
5300 359 4.76 5,08 5.08 5.08 0.40 180 | £131%
5500 358 4.96 4.91 491 4.91 0.40 180 | £131%
5800 355 5.07 4.70 4.70 4.70 0.45 180 | 2131%
5800 353 527 | 480 | 460 | 480 | 045 | 180 | +131%

“meywmymwOMdt|wmmm(aDASYM4mmthmndulu-muodbzwmu The
uwwnmoRSSdncomFmnyuwulwimmmmnnnylcmommnmbmdfmmyvum‘y
Detow 300 MH3 is 3 10, 25, 40, 50 and 70 MHz Tor ConvF assessments at 30, B4, 126, 150 and 220 MHz respectively Above 5 GHz frequency
vty can be extended (o & 110 Mz

© AL froquencies bolow 3 GHz. the vaidity of faswe pacamalens (€ and o) can be reiasd 10 2 10% I iqud compensation formids @ appied 1
measwred SAR vilues Al froquencies above 3 Gz, the validity of bssus paramedors (c and o) i restriclad 10 = 5%, The uncartsinty o the RSS of

© Apha/Oepen are determined duning caliation. SPEAG warrants tat the remaining & due 1o he boundary efect alter i
shwivys lass than & 1% for frequencies bulow 3 GHz and below = 2% for frequendies butween 3-8 GHz at any distance latger than hait the proba tp
diameter from the boundury

Caertificate No: EX3-3803_Sep15 Page 5of 11

F-TP22-03 (Rev.00) 139 /242 HCT CO., LTD



-
CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LTD

EXIOV4- SN:3903 Septamber 28, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative _ | Conductivity Depth® | Unc
| 1(MHz)© | Permittivity” (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
835 55.2 0.97 1005 | 1005 | 1005 | 023 | 120 | +120%
1750 534 1.49 7.94 7.94 7.94 039 | 085 | £120%
1900 53.3 152 7.72 7.72 772 | 034 | 087 | £120%
2300 529 1.81 7.57 7.57 757 | 042 | 080 | £120%
2450 52.7 1.95 7.38 7.38 738 | 031 | 095 | +120%
2600 525 216 722 722 7.22 022 | 095 | £120%
5200 49.0 530 457 457 4.57 050 | 190 | £131%
5300 489 5.42 442 4.42 442 | 050 | 190 | £131%
5500 | 486 565 | 388 388 | 388 | 060 | 190 | 2131% |
5600 485 577 374 3.74 3.74 060 | 190 | +131%
5800 482 6.00 4.05 405 | 405 | 060 | 190 | £131%

“mevmmmwasvmmmmhwvu-mm(uupng.ouummmxsomx. Thw
uncertainty is the RSS of the ConvF uncertminty # calRxaton fracuency and the uncertanty for the indcated frequency bend Freguency validey
bolow 300 Mz is £ 10, 25, 40, 50 and 70 Mz for ComF assesamants at 30 64, 128, 150 and 220 MMz respecively Above 5 GHz frequency
walicity can be extended 1o = 110 M

* At koquencies belaw 3 GMz. the valaty of tinsuo parametnss (¢ 8nd «) can be relaxed 80 ¢ 10% I kquid compersation farmula & sppled to
measuret SAR values. Al fraquencies sbove 3 GHz the valdity of tissos parsmeton (v and o) & restricted 1o + 5% This uncartainty is the RSS of
he ConvF uncartisnty for mdicated target tasuo paramaters.

= AlphalDapth are deterrnined dunng calbration SPEAG warrants tnat the remaining deviation due 10 thw boundary stfect after compensanon &
mmtmzmmuwum:an-mw:nbmmuomummlmwmn-mw
diameter from 1 DOUNGaNY
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EX3DVa- SN-3803 September 28, 201!
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN:3803

Saptember 28, 2015

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
Rok [ n
. - L o
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Cerlificate No: EX3-3503 Sep1d Page 8 of 11
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EXADVA- SN 3903 Saptembear 28,2015
Dynamic Range f(SAReaa)
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Uncertainty of Linaarity Assessment: £ 0.6% (k=2)
sertificate No- EX3-3903_Sep15 Page 9ol 11

F-TP22-03 (Rev.00) 143 /242 HCT CO., LTD



-
CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCOLLTD
EX3DV4A- SN Septembor 28, 2015
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_conm#) {= 1900 MHz, WGLS R22 (H_convF)
- T‘
¢ Iy
S B g =l
L. f
i in
Deviation from Isotropy in Liquid
Ervor (¢, 8), f =900 MHz
<40 -08 06 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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EX30V4- SN:3903 Seplember 26, 2015

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

Other Probe Parameters
Sensor Arrangement \ “Trangular |

| Cannector Angle () 332

[ Mechanical Surface Detection Mode | enabled

| Optical Surface Detection Mode I disabled |

Praba Overall Length l 337 mm |
‘Probe Body Diamnter I W
Tip Length 9 mm “
Tip Dinmeter 2.5mm |
Probe Tip to Sensor X Calibration Point Tmm |

"Probe Tip to Sensor Y Calibration Point | Tmm |
Probe Tip lo Sensor Z Calibration Point 1Tmm |
“Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3903_Sepi5 Page 11 of 11
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Cortificate No: EX3-3968_Jun15

CALIBRATION CERTIFICATE |
ject EX3DV4 - SN:3968
Cadtrabon procedure(s)

gﬁ%h—@tﬁ:@%ﬂ&ﬂ&M"GAL44.M;:QA-CAL-'ZSNS;

Caltyation date

June 18,2015

This calibration cestificate documants the Waceabilty to national standards, which reafize the pysical units of measurements (),

ARl catibeations have been conducted o the chomed lab y focility. er

e 20 (22 1 3)'C and humidty « 70%.

Calbration Equipment used (MATE concal for cottbrabion)

l

The ts o the ur with confidence peababiity are given On this followeng pages and are part of the cerificate.

/

This calitwation cantificate shall not be reproduced sxcapt in full withous wetion approval of the labcratory.

Pamary Standards 8] Ca! Dotes (Cevtificate No } Schadiuded Calbration
Power meter £44198 GBA1203874 D1.Age. 15 (No. 247-02128) Mar-18
Power senscr E44124 MY4 1468087 01-Ape-15 {No. 21702128) Mar.18
Referance 3 48 Alterwator SM.SW(&:) 01.Ape-15 {No_ 217-02129) Mar 18
Relecence 20 dB Attanuatorn SN 8277 (20%) 01-Ape-15 (No. 217-02132) Mar. 18
Reference 30 d8 Atenuator SN: 85129 {30b) Q1-Apt-15 (No. 2497-02133) Mar 16
Reft 0 Probe ES3DV2 SN 3043 30-Dec-14 (No. ES3-3013_Daec14) Dec-15
DAE4 SN 560 14-Jan-15 {No. DAEA-660 Jan15) Jar 16
S dary Standards D Check Date (0 house) Scheduled Check
RF g HP 8848C US35420U01700 4-Aug-99 (in housa check Apr-13) In house check: Ap-16
Network Anadyzer HP- 87538 US37390585 18-0ct-01 {in house chack Oct-14) in house check: Oct-15
Name Function Signature
Caibroted by Joton Kastrati  Laboratory Techniian <1 G 2
t i =7
e )

Issuad. Jone 18, 2015
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Calibration Laboratory of S  Schwetzarischer Keiibrerd

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

Zeughausstrasse 43, 2004 Zurich, Switzerland Swiss Calibration Servico

Accredited by th Swiss Accraditasion Service (SAS) Accroditation No.: SCS 0108

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

Multilateral Agreamont for the recognition of calibration cectificates

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity In free space

ConvF sensitivity in TSL/ NORMx.y.z

DCP diode compression point

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

ABCD modulation dependent linearization paramelers

Polarization ¢ ¢ rotation around probe axis

Polarization § 3 rotation around an axis that is in the plane normal to probe axis (at measurement center),

Le., 5 = 0 s normal to probe axis
Connector Angle information used in DASY system to aiign 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
Tachmques”, 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

Methods Applied and Interpretation of Parameters:
NORMy.y.z: Assessed for E-field polarization 8 = D {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 wavagu-de)
NORMx.y,z are only intermediate values, i e., ths uncertainties of NORMx,y,z does not affect the E-field
uncerainty inskie TSL {see below ConvF),

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

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

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

o Axy.z Bryz Cxyz Dryz VReyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is the 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 | > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 10 improve probe accuracy close to the boundary, The sensitivity in TSL corresponds
to NORMz,y,z * Convi- whereby the uncertainty corresponds to that given for ConvF. A fraquency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz,

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

« Sansor Offsel: The sensor offset corresponds 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).
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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-3968 June 18, 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm (uVAVIm))" 0.36 0.35 0.42 +101%
DCP (mV)" 1031 102.8 96.8 i

Modulation Calibration Parameters

["UID c ication System Name | ‘ A e | ¢ | b VR unct |
| a8 | dBvyv | @8 | mv | (k=2) |

0 cw x| 00 00 | 10 | 000 | 1303 | #30% |

{ ] Y | 00 00 | 10 | 1208

L \ z| 00 00 | 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 comresponds to a coverage
probability of approximately 95%.

A The uncartalalies of NormX,Y,Z do not affect the E7-field uncertainty inside TSL (zee Pages 5§ and 6.

" Numnecical Snearzation pécameter: uncenainty not recired

" Uncertainty s determined using tha max. deviation from Snesr respanse applying rectanguiar distribulion and & expressed for the square of the
fetd value.
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EX3DV4-~ 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.
F(MHz)® | Permittivity” |  (Sfm)’ ConvE X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 13.08 13.09 13.09 0.00 1.00 =133%
300 453 0,87 12.28 12,28 12.28 0.10 1,20 £133%
450 435 0.87 10.61 10.61 10.81 0.18 1.20 +13.3 %
750 419 0.89 9.92 9.92 9.92 0.18 1.57 +12.0 %
835 N5 6,90 9.60 9.60 560 0.21 1.64 +12.0%
900 415 0.97 9.45 9.45 9.45 0.22 1.25 £12.0%
1450 405 1.20 8.28 B.28 828 0.26 1.02 +120%
1750 40.1 1.37 823 8.23 B.23 0.31 0.80 +120%
1800 400 1.40 785 7.95 7.95 0.30 0.80 £12.0 %
1950 400 1.40 7.66 7.86 7.66 0.38 080 | £120%
2300 395 1.67 7.51 7.51 7.51 0.37 0.80 +120%
2450 30.2 1.80 7.21 7.21 7.21 0.36 0.80 £120%
2600 39.0 1.96 7.06 7.06 7.08 0.39 0.89 £120%
3500 37.9 281 6.82 6.82 6.82 0.29 1.33 £13.1%
5200 36.0 466 5.26 5.26 5.26 0.30 1.80 £13.1%
5300 359 4.78 5.09 5.09 5.09 0.35 1.80 +13.1%
5500 356 4.96 4.86 4.86 4.88 0.40 1.80 +131%
5600 35.5 507 459 450 4.59 0.40 1.80 +13.1%
5800 35.3 527 468 468 468 040 1.80 +13.1%

€ Fraquency velidity sbave 300 Mz of + 1wmwwumwuawmm,mrmz: obnlusnndchdto‘ S0 MHZ The

uncartainty is he RSS of the ConwF uncertainty at calibration freq y for the i Band. Fraquency vasdty
befow 300 MHZ t5 = 10, 25, 40, 50 and IOMszanwFamatw 4, 128, 150 and 220 Mz respectively. Abowe § GHz frequency
vMeanbomdedtosnoM

Al Frequencias Delow 3 GHz, the validity of fssue paramutecs (= And o) can be refaned fo ¢ 10% F hquid compensation formula is appied 1o
meosured SAR values. Al froquancies abaova 3 GHz, the validity of Ussue paramecers {c and ¢} 6 restictod 1o £ 8%, The uncectanty @ the RSS of

wwmmwuwmw
° Alpraepth we b that Me i due to the boundary effec! after compansation is

mmm:mmmmamwmxnwmmmuemmmmmmmwwmw
dameter from the boundary.
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FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

EX3DV4- SN:3868

June 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative c 1 Depth” Unct,

FiMHz)® | Permittivity” {Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 12,40 12.40 12.40 0.00 1.00 | £13.3%
300 58.2 0.92 11.34 11.34 11.34 0.05 110 | +133%
450 56.7 0.94 10.86 10.86 10.86 0.12 120 | +133%
750 58.5 0.96 9,49 8.49 9.49 0.34 103 | +120%
836 55.2 0.97 9.55 9.55 9,55 0,50 080 | £120%
900 55.0 1.05 9:34 9.34 9.34 0.42 093 | £120%
1750 53.4 1.49 7.87 7.87 7.87 0.42 080 | £120%
1900 533 1.52 7.60 7.50 7.60 0.33 095 | £120%
2450 52.7 1.85 7.25 7.25 7.25 0.36 080 | +120%
2600 52.5 216 7.10 7.10 7.10 0.24 080 | £120%
5200 49.0 5.30 4.71 47 471 040 190 | £131%
5300 48.9 542 4.44 4.44 4.44 0.40 1.90 | £131%
5500 48.6 565 4.14 4.14 4,14 0.45 190 | £131%
5600 485 577 3.93 3.93 3.93 0.45 190 | 2131%
5800 48.2 6.00 4,27 427 427 0.45 1.90 2131 %

© Frequency validay above 300 MHz of 2 100 MHz only sppies for DASY vé.4 and higher (soe Page 2), she 3% restricted 1o t 50 MHz. The

unceriainty is the RSS of the Coavi- uncenainty 8t calaration frequency and the uncertairty for the indicaned fraquency band. Fraquancy validity

below 360 MiHz s ¢ 10, 25, 40, 50 and 70 MHz for Cornf® assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
walidity can be extendad 10 £ 110 MHZ

" At fraquencies belaw 3 GHz, the valdity of lissue parameters (c-and o) can bo relaxed %o = 0% it iquid cor ) $
measured SAR vailos, At fraquencies above 3 GHE, the valdity of lissue parameters (¢ 806 o) & restricted o & 5%. mmwnyhhmsd

mmwmmmwawm
a0 determined

diametes from the

parametens,
during calivration. SPEAG warmants 1hat ihe remaining deviabon due 1o the b
2hwavys less than & m'ammaoﬂzwm:mw«mmuwummWNnmmwmw
boundary

' &

dary effect sfter

bon &
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LLTD
EX3DV4~ SN; 3968 June 18, 2015
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LTD

EX3DV4- SNIIg6a June 18, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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- - . [} ° e o
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Uncaertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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HCTCO,LTD

FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

EX3DV4- SN:3968

Input Sgnal [uV]

Certificate No: EX3-3868_Jun1S

June 18, 2015

Dynamic Range f(SAReaq)
(TEM cell |, foeu= 1900 MHZ)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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HCTCO,LTD

EX3DV4- SN3963 Juné 13, 2015

Conversion Factor Assessment

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

oW I |

3 " | {s S i A PUSS ¥ e )
» . o o« 0 3 w " g g3 2 2 &
3 jmm) ilom

22 ) 2
- e i eyl

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

A0 -08 05 -C4 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LTD

EX30V4- SN 3968 June 18, 2015

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

Other Probe Parameters
Sensor Arrangement Triangular
‘Conneclor Angle (7). ERGER
Mechanical Surface Detection Mode snabled
" Oplicai Surface Deteclion Mode = T disabled
| Probe Overall Length ' : 337 mm
“Probe Body Diameter = 10 mm |
| Tip Length i S mm |
Tip Diameter o 2.5 mm
Probe Tip to Sensor X Cakbration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1mm |
Probe Tip to Sensor Z Calioration Point — ‘ 1mm >
l Recommended Measurement Distance from Surface 1 1.4 mm
Certificate No; EX3-3968_Jun15 Page 11of 11
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HCTCO,LLTD

FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

Calibration Laboratory of

Schimid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzariand

Aecredited by the Swiss Accredtatian Sarvice (SAS)
The Swiss Accreditation Secvice is onw of the signatories to the EA
Multftateral Agreement far the recognition of calibration cernificates

Cadibration date

This caltration conficate gocuments the fraceabiity to natonal standards, which reaize the

The and the

All caltratons have been conduciod n the ciosed |

a,

(
S

K7

Accreditation No.: SCS 0108

Catbration Equipmernt wsed (MATE critical for calibeation)

y facsiity:

Y

with cunfidence probabilty ate given on the following pages and sre part of the cenificate.

unes of (B

ature (22  3)°C and humidity < 70%.

Standars 0 Cal Date (Contficate Na ) Scheduled Caltraton
Power mute: EA4198 GB4 1293874 Qt-Apr-15 (No. 217-02128) Mar.10
Fower sensor E4412A MY4 1408087 01-Apr15 (No 297-02128) Mar-16
Refarence 3 0B Allencaror SN 55064 (3c) 01-Apr-1% (No. 217-02120) Mar-10
Ruferenca 20 B Atlecuator BN 55277 (20 01-Apr16 (No 217-02132) Mar-18
Referencs 30 ¢B Aneouator SN. 55123 {300) O1-Apr-15 (No. 217-02133) Mar- 10
Rufurence Probe ES30V2 SN 3013 30-Dec-14 (Na. E53-3013_Dec14) Dec-18
DAE4 SN 560 14-Jan- 15 (No. DAE4-880_Jan18) Jan-16
Secondary Standands 1D Check Dato (n house) Scheduied Check
| RF generater HP 8648C US3642001700 4-Aup-98 (In house check Apr-13) In house check: Apr-18
L k Analyzer HP 87TS3E US3TIN0585 18-0c1 41 (n houso check Oct-15) in house chock: Oct- 18
Function
Caltrated by alory
Aporoved by

4 excegt in full without wiitten saproval of the laboratory

Centficate No! EX3-3797_Novw15
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCT COLLTD
Calibration Laboratory of AN, = e
4 “""\, cher Kalibriardi
Schmid & Partner N g Service sulsse d'stalonnage
Engineering AG % " g Servirio svizaero di taratura
Zsughausstrasse 43, 8004 Zurich, Switzertand ,@ Ot/ Swias Calliwation Service
Accredied by the Smss Accrediation 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 certificates
Glossary:
TSL tissue simulating liquid
NORMx.y,z sensitivity in free space
ConvF sensitivity in TSL / NORM: yz
pce diode compression point
CF crest factor (1/duty_cycle) of the RF signal
A B.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, 8 =0 i normal to probe axis
Conneclor Angle Information used in DASY system to align probe sensor X to the robot coordinate syatom

Calibration is Performed According to the Following Standards:

8) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Speaaific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devicas: Measurement
Techniques™, June 2013

b) IEC 62209-1, "Procadure to measura 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 wirsless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 8 GHz)", March 2010

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

Mothods 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, |.0., the uncertainties of NORMx,y,z does not affect the E”-field
uncertainty inside TSL (see below ConvF).

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

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

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

o Axyz Bxy.z Cxy.z Dxyz VRxyz A B, C, D are numencal 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 fiat 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 * ConvF whereby the uncertainty corresponds to that given for CaonvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

» Spherical isolropy (3D deviation from isotropy): in & field of low gradients realized using a fiat phantom
axposad 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).
Cenrtificste Na: EX3-3787_Novis Page 2ol 11
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCT CO,LTD
EX30V4 - SN:3797 Novaember 24, 2015
Manufactured:  April 5, 2011
Calibrated: November 24, 2015
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 system!)
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HCTCO,LTD

FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

EX30Va- SN:3787

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

November 24, 2015

Basic Calibration Parameters
. Sensor X Sensor Y Sensor Z Unc (k=2}
| Norm (uVi(Vim)')" 0,62 0.58 0.56 +10.1%
DCP (mV)” 99.5 97.0 98.4
Modulation Calibration Parameters
uio C ication System Name A | B c 0 VR Unc"
o d8 | dBvVuv a8 mv (k=2)
0 cw [ x| oo 0.0 10_| 000 | 1775 | 225%
Y| 00 00 10 1768 |
z2| o0 0.0 1.0 1718

muitipl

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

probability of approximately 95%.

* The uncertainties of Norm XY, Z do not affect the E*fisld uncertanty inside TSL (see Pages 5 and 8)

" Numercs! inearnzation paramater: uncerainty not requined,

¥ Uncenanty 15 determined using the max d

fl @ viviom

from binear

Centificats No: EX3-3707_Nov15
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LLTD

EX3DV4- SN:3797 November 24, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © m' °°“L§'-’.?§""" ConvF X | ConvFY | ConvFZ | Alpha® | j::‘; (g-mz)
750 41.9 0.89 9.38 938 9.38 0.32 096 | +120%
835 415 0.90 B.98 B.98 8.98 0.16 1.78_ | $120%
900 415 097 8.66 8.86 8.88 0.21 153 | £120%
1450 405 1.20 7.73 7.73 7.73 0.15 177 | £120%
1750 40.1 137 7.85 7.85 7.85 035 | 080 | +120%
1900 40,0 1.40 7.61 7.61 7.61 0.34 080 | £120%
1950 40.0 1.40 7.32 7.32 7.32 0.39 083 | 2120%
2300 386 1.67 1.27 r.27 7.27 0.39 085 | £120%
2450 392 1.80 8.90 6.90 6.90 0.40 080 | £120%
2600 38.0 1.96 6.68 6.68 6.68 048 0.80 £12.0%
3500 378 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 4,59 4.59 4.50 0.40 180 | 2131%
5500 356 496 452 4,52 452 0.45 180 | £131%
56800 355 5.07 421 4.2 421 0.50 180 | £13.1%
5800 35.3 527 4.20 4.20 420 0.50 180 | £+131%

“metyuhd«y-mwowudx!mwwwmhmvuamm(lnlﬂmz)wl-mn:wmm
uncertainty is thi RSS of the Conmvi uncenainty # calteaton fre y and the uncertainty for the d frequency band. Frequency validity
balow 300 MiHz s ¢ 10, 25, 40, SDWTOWHGCUWFWMIUN 54,128, m-mmnummm Atove 5 GHz bequency
vakckty can be exended 10 & 110 Mz

" At froquancies balow 3 GHz. the vaiidity of lissue paramaten (¢ and o) can be reksd 19 T 10% I Soud compensalion fonmea & applied to
measured SAR vaumes. Al froquencies above 3 GHz, the validity of Sssue parnmeters (e and o} la resincied 1o £ 5%. The uncertainty @ the RSS of
mwmumwmwuum

“ Apha/Degih are during SPEAG warronts that the o Gut 10 the boundary sffect after
always less than ¢ mhhsnmmaamnmmtzﬂmmmnawmmcmmuwmmmmup
diameler from the boundaery
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LTD

EX30V4- SN-3797 November 24, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Canductivity Depth® | Unc

f(MHz)© | Permittivity” (Stm) " ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 555 0.96 9,38 9.39 939 | 020 | 116 | s120%
835 55.2 097 9.17 9.17 917 | 032 | 100 | £120%
1750 53.4 1.49 752 752 | 752 | 042 | oso | s120%
1800 533 15 | 732 732 | 733 | 031 | oer | s120%
2450 52.7 195 | 891 B.01 691 | 034 | 085 | £120%
2600 525 216 | 678 675 675 | 016 | 0080 | +120%
5200 49.0 5.30 424 424 424 | 050 | 190 | £131%
5300 48.9 542 4.07 4.07 407 | 050 | 180 | s134%
5500 486 565 3.80 3.80 380 | 055 | 190 | s131%
5600 485 517 3.54 354 35¢ | 060 | 190 | £131%
5800 48.2 6,00 384 384 34 | 060 | 190 | s131%

‘rmmmmmuu~mmmnummmsvu4mmowlmmznmummaoom S50 MHZ The
uncetakity s the RSS of me Conyf uncertainty st caliboation fmg y et tha ur y for the Q) y band. Frequency validity
Befow 300 MHz & = 10, 25, 40, 50 and 70 MHz for ConvF assessmaents at 30, 64, 124 15owmmumm Abonbeth'mmy
vmwwb'.mmt‘low

M Trequencies befow 3 GHz. the valiity of tssus paramaiers (= and o) can be relaxed 1o 2 10% I lgued compensaton fomida is appsed 1o
measured SAR values. At froquencies above 3 Gz, the validty of lissue parsmeten (c and o) & restricted 1o £ 5%. The uncentainly i the RSS of
the ConvF unoertainty for indicated fargedt tasue

* AphaiDepsh are during calb \ SPEAG that (e remaining devialion dus 10 the boundury sfect after Compunaation s
munlhon'll!u"mm“bw:ﬂﬁmbobwﬂ%whwlm}GWumymtuwmmmmnp
Sametar from he boundary
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LTD

EX3DV4-- SN 3797 November 24, 2015

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

Frequency response (normalized)

0 500 1000 1500 2000 2500 3000
t [MHz]

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

EXIDVa.. SN.3T87

November 24, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
Tex X Y 2 Tat i
)
% et P et T DI S B S S e o e T

Cartificate No: EX3-3797_Nov15

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LLTD
EX3DV4- SN3T97 November 24, 2015
Dynamic Range f(SARcad)
(TEM cell , fou= 1900 MHz)
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K 103 o 1m0 0= ) 10
SAR [mW/emd)
*
Gt COMPIABAINO compansaten
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCOLLTD
EX3DV4.-. SN.3797 November 24, 2015
Conversion Factor Assessment
= 835 MHz WGLS RS (H_comfF) = 1900 MHz WGLS R22 (H_comF)
3% .‘ Q
20 \| ] '
\ i
i Hn E =1
9, £ |
i St
‘u < & . :”I o - ; B - .;‘—_0— = o _l___”_'; _a_ _la - -
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10 08 06 04 02 00 02 04 08 08 10
Uncartainty of Spherical Isotropy Assessment: £ 2,6% (k=2)
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HCTCO,LTD

EXIDV4- SN:3797 Novernber 24, 2015

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

Other Probe Parameters

| Sensor Arrangement Triangular
{"Connector Anglo (") 675
[ Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode disabled |
Probe Overall Langth 337 mm
Probe Body Diameter 10 mm |
Tip Length Gmm |
“Tip Diameter 2.5mm
‘Probe Tip 1o Sensor X Calibration Point 1mm
‘ Probe Tip to Sensor Y Calibration Pomt 1 mm
' Probe Tip to Sensor Z Calibration Point 1 mm
“Recommended Measurement Distance from Surface 1.4 mm
Cartficate No: EX3-3787_Nov1s Page 110l 11
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FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

Accrecited by the Swiss Accradiaton Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Calbraton Equipment used (MATE crtical for calibration)

HCT CO,LTD
Calibration Laboratory of S, / . .
s ory .,\v\v;"z !-"\ g Schweizerischer Kalibrierdienst
Engineering AG % ‘ ’ Servizio svizzero di taratura
Zucahomasiraase 5, 3004 Zrich, Swiserend T e S Swiss Castration Service

Aecreditation No.: SCS 0108

Mudtitateral Agreemont for the recognition of calibration certificates

This cabrabion cerficate documents the traceabilly o national standards, which realze the physical units of messurements 159,
mmmu«mmmmnmmmmm”wmmumm‘

All caltrations have been conducted n the doand laboratocy facity: sovironment termperataré {22 = 31°C and humidity < 70%.

Sandards B Cal Date {Cersficato No.) Scheduied Calteation
Power metor 44198 GH4A12393874 Q1-Apr-15 {No. 247.02128) Mar-16

Power sansor EA4124 MY41266087 01-Apr-15 (No, 217-02128) Mar-16

Refarance 3 08 Atterasion SN. 55054 (3c) O1-Apt-15 (No. 2'17-(21@ Mar-18
Rederance 20 08 Attenustor | SN: S5277 (20%) 01-Ape-18 (No. 247-021321 Mar-16

Rederence 30 0B Attenuator SN 35@ (305) O01.Ape-15 (No. 247.02133) Mar-16

Referance Probe ES30VZ SN 3013 40-Dac-14 (No. ES1.3013_Dec14) Dec-15

DAEA SN 680 14-Jan 15 (No. DAE4-660_lan15) Jan-16

Secondary Stancands 2] Check Date (in house) Scheduled Check

RF gereeator HP 86450 usm_gyo«m A-Aug-89 [in house check Ap-13) In houss chock: Apr-156
MWOJ’S&E US3739068% 18.0ct.01 {in house chack Cet-14) In houss check: Ocl-15
Cafinrated oy
Approved by
This catbeation cerficate shall not be rep excapt i full without wiien appeoval of the laboratory.
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Calibration Laboratory of §  Schweizerischer Kaiibrierdienat

Schmid & Partner G Service suisse détaionnage
Engineering AG Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzertand S Swiss Calibration Service

Accredited by the Swias Accradiaton Servica {SAS) Accroditation No.: SCS 0108

Tho Swiss Accreditation Seorvice i one of the signatories 1o the EA

Muttitateral Age for the recognition of cailbration cortificates

Giossary:

TSL tissue simulating liquid

NORMx,y.2 sensitivity in fres space

ConvF sensitivity in TSL / NORMx.y.2

DCP dioda compression point

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

ABCD modulation depandeant inearization parameters

Polarization o ¢ rotation around probe axis

Polarization 3 # rotation around an axis that is in the plane normal to probe axis (st measurement center),

ig., & = 0 is normal 1o probe axis
Connector Angle information used i DASY system 1o align probe sensor X to the robot coordimate system

Calibration is Performed According to the Following Standards:

a) IEEE $td 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) JEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

v  NORMx.y,z Assessed for E-field polanzation 8 = 0 {f < 900 MHz in TEM-call; f > 1800 MHz: R22 waveguide).
NORMx,y,z are anly intermediate values, i.e., the uncertainties of NORMx,y.z does not affect the E*-field
uncerainty inside TSL (see below ConvF),

= NORM{f)x.y.z = NORMx.v,7 * frequency. response (see Frequency Response Chart), This Enearization is
implemented in DASY4 software versions later than 4.2 The uncerlainty of the frequency response is included
in the stated uncertainty of Convi.

»  DCPx.y.z: OCP are numerical linearization parameters assessed based on ihe data of power sweep with cwW
signal {no uncertainty required). DCP does not depend on frequency nor meda.

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

s Axy.z Bxy.z Cxyz Dryz VRxyz A B, C. D are numencal linearzation 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 expregsed in RMS voltage across the diode,

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for [ < 800 MHz) and inside waveguide using analylical field distributions based on power
measurements for [ > 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 to improve probe accuracy close 1o the boundary. The sensitivity in TSL cormesponds
to NORMzx.y.z * ConvF whereby the uncertainly corresponds to that given for ConvF, A frequency
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz.

«  Sphencal isotropy {3D deviation from isotropy): in a field of iow gradients realized using s flat phartom
exposed by & patch antenna.

»  Sensor Offsel: The sensor offset corresponds to the offset of virtual 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).

Cartificate No: ET3-1805_Apri5 Page 2 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z Unc (k=2)
Norm (uV/A(Vim)*)" 149 191 1.61 2101 %
OCP (mV)" 100.4 99.7 | 100.3
Moduilation Calibration Parameters
[0 ] Communication System Name 1 a 8 | C D | VR | Unc
- . | dB | dByWV | a8 mv (k=2)
0 | oW LX 1 00 0.0 10_| 000 | 1896 | 30%
1 [¥ 1 00 | o0 1.0 ez T
| [z 00 0.0 10 | 777

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
praobability of approximately 95%.

* The uncanainties of NormX,Y .2 do not attect the E*fieild urcatanty inside T5L (soe Pages 5 and §)
"N 1 50 A uncertainty nol requnec

¥ Uncerainty Mmherd— using the max, deviation from lineas resporse applying rectanguiar Bstnbubion and & expressed for the scuare of he
Badd value
Certificate No: ET3-1605_Apr15 Page 4 of 11
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ETIOVH- SNI1605 April 27,2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® |  Unct
F{MHz) ¢ | Permittivity” (Sim)” ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 419 0.89 6.64 6,64 584 0.26 300 | £120%
835 415 0.90 6.33 6.33 8.33 0.28 300 | +120% |
900 415 0.97 6.14 6.14 6.14 0.31 3.00 | +120%
1450 40.5 I 1.20 537 5.37 5.37 0.45 264 | +120%
1750 401 1.37 5.20 5.20 5.20 0.73 215 | $120%
1900 400 1.40 s01 | s01 | so1 | oso | 212 | s10um
1950 40.0 1.40 4.94 4.94 4.94 0.80 205 | £120%
2300 395 1.67 arr 477 4.77 0.80 188 | £120%
2450 392 1.80 4.57 4.57 457 0.85 1.75 | £120%

‘r,mvmmmm;dnmmzaﬁyw«mmskuwmmcpma else 1 in rostricted to £ 50 Mz, The
uncartainty is the RSS of the Convi uncarasrty al caliration frog y and tha y %or the indcated frequency band, Frequency valoty
bedow 300 Mz s = 10, 25,49, EOBMFOMNWMWMZ!O 84, 128, 150m220mrm Abowve 5 GHzZ frequency
w-dkyconbcomdodloxﬂomu
¥ A frequencies below 3 GHZ, the validity of tissue parameters {& ang o) can b rolaxed o + 10% # fiquid comp V formus S 0
measired SAR values. Al froquencies above 3 Gz, the valdity ¢ tissob paramaters (e o0d o) S restncted 1o = 6% mw-masad
wComme\tyhrmdabdwwnmmm

are determined during caibeation. SPEAG warmants that the rémaining deviation due to the boundary effect after compensation is
ahways less than £ 15 foe frequencies helow 3 GHz and helow & 2% for frequencies betwien 34 GHz at any distance targer than hall tha pobs tip
dameter from hw boundary.
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ET30V6- SN, 1605 Apri 27, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct.
f{MHz)" | Permittivity” (8im)" ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 6.21 6.21 8.21 0.30 2.71 +12.0%
835 652 0.97 811 611 | 6.1 030 | 3.00 £120%
1750 53.4 1.49 4.6 466 4,66 0.80 262 | £120%
1900 53.3 152 454 | 454 | 458 | 080 | 232 | sv20% |
2450 52.7 1.95 4.18 4.18 4,18 0.79 1.80 | £120%

‘FWVWymMMd:100mzaweool-euuDASVM,Lmngna(m%?).m(ucmmw: SOMHz. The
uncertainty 15 the RS3 of the Convi® uncertainty at calibration: frequency and the uncestainty for the indicatad frequenty band, Frequengy vaicity
below 300 MHz is ¢ 10. 25, 40 50 andt 70 MMz for ConvF assessments at 30, 64, 125, 150 and 220 MKz respociively. Above 5 GHz fregusacy
validity can be extanced 10 = 110 MHz

¥ A1 fraquancies below 3 Gz, the validity of $33ue paramaters (£ and ) can be relexed 16 = 102 If liquid compx on formiuls is 3p 10
measured SAR values. At frequencies above 3 GHz, the vty of fissus pa s{cando)is 10 t 5% Tha uncenanty is the RSS of
the Com uncerininty for indicated target bissue parametars.

* Alpha/Degth are doloeminad during caltration, SPEAG warrants that the remamnng devialion due 10 the boundary effect after compersstion i
ahweys 055 than + 1% fir Fequencies bakw 3 GHz and batow £ 2% for freguencies betwesn 3-6 GHz at any dstance larger then half the probe b
damater from she bourdary

Certlicate No: E13-1605_Apr15 Page 6.of 11
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ET3DVE- SN 1805 Apnil 27, 2015

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

Frequency response (normalized)
T
N

Q
<N

|| 1 1 ! ! 1 | F— - | | I} ra— | A :
800 1600 1500 2000 2500 3000
t [MHz]

en R

Uncertainty of Frequency Response of E-fleld; £ 6.3% (k=2)
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Receiving Pattern (¢), 3 = 0°
=600 MHz, TEM f=1800 MHz R22
e . . e o °
%4 —: :»:;;,3;2-—‘...3“;.\»9-2‘!i‘.‘le--a ;-,,-r~~'$'."-’~¢«l,—:.a
a
C A ‘. _l_.___._j_'_ A 4 . - A L “:.’; 4 - e
Ro# [
"}r:- [ '%‘J '3 T‘d-‘: 2500 Mé2
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Certificate No: ET3-1606_Apri5 Page 8of 11
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Dynamic Range f(SARjeaq)
(TEM cell , fova= 1900 MH2)

10° = i SAF E=nd ﬂ—’l
1074 '4 -
| v
— M
S
2 10V et i 4 H i et L & e o |
;é, Pl DSl e e e ‘ o = !:f‘;’—' L2 i
=] 4
o ”
§ R 4 U5 S FE it X1 B 101
100 % o ‘..:,.‘ i
et ¢ l
1074 . : {
AR
167 107 10 10" 10! 10°
SAR [mW/icm3} .
=] o]
not compensated compensated

g~

‘go F—Oo_b._w"_._r:.:accu...—.'

£

w

R 0 101 108 10 10
SAR [mW/em3]
*] LN
reA COMpaANSAtes compensatod
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MHz WGLS R® (H_convF) {= 1900 MHz WGLS R22 (H_convF)

\3—-. y"

u: »
= 2% . " <
3.t i 1

192

B‘l'

004 =X [ T by iyt 1a .,.A.-,‘:]‘.

0 0 = » “ » w [ L ® " = 2 = » .
1 i) glwrl
e = bt ol

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

-0 08 06 04 02 00 02 04 06 DB 1
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Other Probe Parameters
Sensor Arrangement Tnangular
Connector Angie () 887
“Mechanicatl Surface Detection Mode enabled
| Optical Surface Detaction Mode disabled
Probe Overall Length 337 mm
“Probe Body Diameler — 10 mm |
I Tip Length 10 mm |
Tip Dlameser o B8 mm
Probe Tip o Sensor X Calibration Point 27mm
| Probe Tip to Sensor Y Calioration Point 27 mm |
Probe Tip to Sensor Z Calibration Point 2.7 mm |
Recommendad Measurement Distance from Surface l 4 mm |
Certificate No: ET3-1605_Apr1S Page 11 of 11
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Calibration Laboratory of \\1\\';/’/’,, S Schwelzerischer Katibrierdienst
Schmid & Partner % c Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzeriand "'“*-/_\,’.“. > S Swiss Calibration Service
Accrodiind by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 0108

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

client  HCT (Dymstec) Certificate No: D750V3-1014_Jul15

|CALIBRATION CERTIFICATE
[

Ovyect D750V3 - SN: 1014

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

Caitration date: July 23, 2015

This collbration corificate documants the traceablity to natonal standirds, which realize the physical units of maasuremants (S1)
Ths maasuremants and the uncedainties with confidence probabiity ass given on the following pages and are part of tho contificate.

All ealibrations have boen conducted In the closed labormorny taciiity. eavironment tempenstune (22 = 3)°C ard humidty < 70%

Calibration Equipmont used (MATE critical for cslibetion)

Primary Standacds L Cal Date {Certificate No ) Scheduled Catbration
Power mater EPM-442A GBJIT4B0704 07.-0ct-14 (Na. 217-02020) Oct-15
Powet sansor HP B4G1A US§7292783 070¢1-14 (N 217-02020) Oct-15
Power sensot HP BAE1A MY41092317 07-Oct-14 (No. 217-02021) Oct-15
Raferonce 20 dS Attenusiorn | BN 5058 (20) 01-Apra 18 {No. 217-02131) Mar-16
Typa N mesmatch combanation SN 5047 2/ 06327 O1-Apr-15 (No. 217-02134) Mar 16
FReteronce Probe ESIOVI SN: 3205 30-Doo-14 (No. ES3-3205_Dactd) Dec-15
DAE4 SN 6 18-Aug-14 (No. DAES-801_Augi4} Aug-15
Secondary Standards 10 * Chock Date (in house) Scheduled Check
AF generstor RS SMT-06 100005 02-Aug-99 (in house check Oct-13} In house checx; Oct-18
Naotwork Analyzes H® 6753E US3ITI0585 S4206 18-0ct-01 {In houss chack Oct-14) In bousa check: Oct-15
Noma Functon U]
Callbeatod by Michael Websr Lubuensoey Tachnician 7%—
Approved by Katin Pokovic Tochnical Managsr = /Z%"
s C’/" (— &
- //

tasued: July 23, 2015

Thes cafibration cenificate shall not bo repeoduced excapt In ull without written appeoval of the Kboratory

Centificate No: D750V3-1014_Jul16 Page 1 ot 8
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Schmid & Partner %’E G Service suisse détalonnage
Engineering AG e = Servizio avizzero di tarstura

Zoughoussirasss 43, 8004 Zurich, Switzertand % ,’ﬁ‘\f S  Swisa Calibration Service

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

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

Multilsteral Ag 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)

b)

c)

d)

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

|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

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 Beport at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis,

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

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

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

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

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

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

Cartificate No: D750V3-1014_Jults Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs288
Extrapolation Advanced Extrapciation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Hoad TSL parameters 220°C 418 0.89 mho/m
Measured Head TSL parameters (220202)"C 42548% 0.80 mho/m =6 %
Head TSL temperature change during test <05°C - e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 250 mW input power 2.06 Wikg
SAR for nominat Head TSL paramelers normalzed to 1W 8.15 W/kg £ 17.0 % (k=2)
SAR sveraged over 10 cm® (10 g) of Head TSL conditson
SAR measured 250 mW input power 1.34 Wikg
SAR for nominal Head TSL parameters nomalized to W 5.33 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametors 220"C 55.5 0.96 mha/m
Measured Body TSL parameters (220:02)°C 55.126% 0.868 mho/m 2 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 216 Wikg
SAR for nominal Body TSL parameters notmalized to 1W 8,49 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.42 Wikg
SAR lor nominal Body TSL parameters normalized to TW 5.60 W/kg = 16,5 % (k=2)

Certificate No: D750V3-1014_Jul15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed to feed point 5390+1.7|Q

Ratum Loss -278dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed point 4910-130
Retumn Loss -36.0dB

General Antenna Parameters and Design

[ Esectrical Delay (one direction) | 1.036 ns ]

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

The dipole is made of standard serningid coaxial cable. The center conductor of the feeding line s directly connected 1o the
second arm of the dipole. The antenna is therefote shont-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order o improve matching when loaded according 1o the position as explained in the
*Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard,

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on March 22, 2010
Centfficate No: D750V3-1014_Juls Paged ol @
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DASYS5 Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DU'T: Dipole 750 MHz; Type: D750V 3; Serial: D7S0V3 - SN: 1014

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

Medium parumeters used: { = 750 MHz; o = 0.9 S/m; g =42.5; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.44, 6.44, 6.44); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
o FElectronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flut Phantom 4.91L; Type: QDOOOP49AA; Senal: 1001

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 53,32 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.05 Wikg

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

Maximum value of SAR (measured) = 2.40 W/kg

dB8
0

-2.00
-4.00
-6.00

-8.00

-10.00

0 dB = 2.40 W/kg = 3.80 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 23.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1014

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

Medium parameters used: f =750 MHz; a =098 §/m; & = 535.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - §N3205: ConvF(6.21, 6.21, 6.21); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
e FElectronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Senial: 1001

« DASYS252.8.8(1222). SEMCAD X 14,6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=3mm, dz=5mm

Reference Value = 52,42 V/im: Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.15 Wikg

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

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

dB
0

-2.00
-4.00
-5.00

-10.00

0 dB = 2.51 Wrkg = 4.00 dBW/kg

Certficate No: D750V3-1014_ s Page 7ot 8

F-TP22-03 (Rev.00) 186 /242 HCT CO., LTD



aCT

HCTCO,LTD

FCC ID:ZNFH850

Report No

: HCT-A-1603-F002-3

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner A $ Sarvice suisse d étalonnage
Engineering AG N C gorvizio svizzem o tarstura
Zoughausstrasse £3, 8004 Zurich, Switzertand % ,Iﬁ‘\.x} S Swiss Calibration Service
Accrediied by the Swiss Accreddation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muttilateral Ags for the recognition of calibration certificates
ciient  HCT (Dymstec) Cartificate No: DB35V2-4d165_Novi5
(CALIBRATION CERTIFICATE
|
| Object DB35V2 - SN; 44165
Caltyration procadure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
Cattiration date November 24, 2015

This calibration conificate documants the taceability to national standards, which reakze the physical units of measurements {SI).
The meas: and 1he . vins with confidence probebiity are given on the fallowing pages and are part of the cartdicate

Al calibrations have boen conducied In the closed laborstory facility: amaeronment tempariture (22 + 3}°C and humidity < 70%

Caltration Equipment used (MATE ontical for calibeation)

Primary Standards 10 # Cai Data {Carlificate No.) Schoduled Calbiration
Powar meter EPM-4424 GB3ITAB0704 07-Oct-15 (No. 217-02222) Oct-16

Powar sensor HP 84814 US37292783 07-Oct-15 (No. 217-02222) Cet-18

Power sensor HP 8401A MY41002317 07-0c1-18 (No. 217-02223) Qct-16

Asteronce 20 dB Anoauator SN BOGH (20k) 01-Ape-15 (Mo 217-02131) Mar-18

Type-N mismatch combination SN: 50472 /08327 01-Apr-15 {Na. 217-02134) Mas-16

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

DAE4 SN 601 17-Aug1S (No. DAEA-G01_Augts) Aug18

Secondary Standards Lo Check Date (in house) Schaduled Chack

AF gunemtoc AAS SMT-06 a2 15-2un-15 {In house chack Jun-15) In house check: Jun-18
Natwark Anatyzer HP 8753E USI7TI00586 54206  18-Oct-01 (in house check Oct-15) In house check: Oct-16

Sgnature
Calibeated by: Michant Webat Laboratory Techrician IK&Y
Approved by Katjn Pokovic Technica Manager %%

lasued: Novernber 24, 2015
This calibration cerificate shall it be reproduced except in full without witttsn approval of the laboralory

Certificate No: DE35V2-4d165_Novis Page 10t8
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Calibration Laboratory of N Schweizerischer Kalibrierdsenst

Schmid & Partner % 2 Service suisse d'dtalonnage
Engineering AG 0 Servitio svizzero di taratura

Zoughaussirasse 43, 8004 Zurich, Switzerland o %ﬁ_\_,\- S  Swiss Calibration Service

Accradited by the Swiss Accraditation Servioe (SAS) Accreditation No.: SCS 0108

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

Multilateral Agr for the gnition of calibeation certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
8) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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

Certificate No: DE3SV2-4d185_Nov1b Page2cfd
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapotation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHz = 1 MH2
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C M“ns 0.90 mho/m
Measured Head TSL parameters (220x02)'C 426+868% 0.92 mho/m + 6 %
Head TSL temperature change during test <05°C e e
SAR result with Head TSL
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 250 mW Input power 2.29 Wikg
SAR for nomenal Hoad TSL parameters 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 for nominal Head TSL paramelers normalized 10 1W 5.90 W/kg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations wers applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 55.2 0.97 mho/m
Measured Body TSL parameters {(220=02)C 556+6% 0,99 mho/m £ 6 %
Body TSL temperature change during test <05°C e —
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 2,40 Wikg

SAR lor nominal Body TSL parameters

normalkized to 1W

9.47 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.58 Wikg

SAR for nominal Body TSL parameters

normalized 1o 1W

6.25 W/kg £ 16.5 % (k=2)

Cenilicale No: DB35V2-4d165_Nov1s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed paint 521Q-47jQ
Retum Loss - 26008

Antenna Parameters with Body TSL

Impedance, transformed to feed point 478Q-88j1Q
HAetum Loss -227dB

General Antenna Parameters and Design

l Electrical Delay (one direction) [ 1440 ns ]

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

The dipole is made of standard semingid coaxial cable. The centar conductor of the feeding line 5 directly connected to the
second arm of the dipole, The antenna is therefore short-clroulted for DC-signals, On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measuremant Conditions™ paragraph. The SAR data are not affected by this change. The overall dipole length Is still
according to the Standard

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

Additional EUT Data

Manufacturad by SPEAG
Manufactured on December 28, 2012

Certificate No: D835V2-4d165_Nov15 Pagadots
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DASYS Validation Report for Head TSL

Date: 24,11.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serinl: D83SV2 - 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 (TEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.77, 9.77, 9.77); Calibrated: 30.12.2014;
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.9L; Type; QDOOOP49AA; Serinl: 1001

o DASYS2528.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 60,39 Vim; Power Drift = 0.02 dB

Peak SAR (extrupolated) = 3.40 W/kg

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

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

0dB=3.03 Wikg =481 dBW/kg

Cenificate No: DB35V2-4d165_Nov15s Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Test 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; o = 0.99 S/m; &= 55.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 17.08.2015
Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

DASYS52 52.8.8(1222). SEMCAD X 14.6,1((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=5mm, dz=5mm
Reference Value = 61.95 V/im; Power Drift =-0.02 dB
Pecak SAR (cxtrapolated) = 3.54 W/kg

SAR(] g) = 2.4 W/kg: SAR(10 g) = L.58 W/kg
Maximum value of SAR (measured) = 3.17 W/kg

X,
2.
o
819
e
SLS 1]
0dB =317 W/kg = 5.01 dBW/kg
Centificate No: DB3SVZ2-4d165_Nov15 Page 7of 8
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Impedance Measurement Plot for Body TSL
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FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

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

Clistit HCT (Dymstec)

S Schwolrorischer Kafibrierdienst
c Service suisse d etalonnage

Servizio svizzero di taratura
S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D1800V2-2d006_Jan16

CALIBRATION CERTIFICATE
Otiject D1800V2 - SN: 2d006
Caiibeation procedureds) QA CAL-05.v9
Callbration procedure for dipole validation kits above 700 MHz
Caliteation Gate. January 22, 2016

This calibeation centificato documants the trac

Calibention Equipmant used (MATE cntical for calibeation)

y 10 national

All caliltratons have been conducted in the closed labormtory lacliity: amironment temparature (22 & 3)°C and humidity < 70%.

reds, which realize the physical units of measuremeants (S4)
The measurements and the uncsrtainties with confidence probabilty are given on the laliowing pages and wro part of the cenificate.

Primary Standands o Cal Date (Cortlicate No.) Scheduled Catbration

Power metor EPM-242A GB37480704 07-00t-15 (No. 21702222) Oct-18

Power sensor HP 8481A UsS3Ira2res 070ct15 (No. 21702222) Oct-16

Pawaer sangor HP 8481A Myq1002317T 07-00t-15 (No. 217-02223) Oct-18

HAeferance 20 o Ath SN: 5058 (200) 01-Apr-15 (No. 217-02131) Mar-16

Type-N migmatch combination SN: 5047 2 / 08327 01-Apr-15 (No. 217-02134) Mar-16

Anterance Probe EX30V4 5N 7349 31-Dec-15 (No. EX3-7348_Dec13) Dec-16

DAE4 SN: 801 30-Dac-15 (No, DAEA-801_Dec15) Dec-18

Secondary Standards 1D w Check Date (in house) Scheduled Check

RAF ganerator RS SMT-06 100672 15-Jun-15 (in house chack Jun-15) In house check: Jun18

Natwork Anadyzar HP 8753 US37390585 54206  18-0ct-01 {in house chack Oct-15) In house check: Oct-16
Name Functice

Calibrated by Michasl Webet Lsboratory Technician 2? “é !

Approved by Kafia Pokavic Techncal Marager

This catibration cerilicate shall not bo reproduced axcept in Tul without wrillen approval of the laboratory

e

issund: January 25, 2016

Centificate No: D1800V2-2d0086_Jan16
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Calibration Laboratory of AN, -
N s,
Schmid & Partner %‘ t//,’i‘: 8 Service sulsse d'étalonnage '
Engineering AG PN C sarvirio svizzero ot taraturs
Zeughsusstrasse 43, 8004 Zurich, Switzerland R S Swiss Cabration Service
LT R
Accrediled by the Swiss Accreditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatocies 1o the EA
Multilatersl 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 available from the Validation Repont 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 phantormn 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.

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

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

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

Cartificate No: D1800V2-2d006_Jan18 Page 20l 8
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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 =5 mm
Frequency 1800 MHz & 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
Measured Head TSL parameters {220+02)"C 401 £6% 1.39 mho/m 2 6 %
Head TSL temperature change during test <05°C e 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 537x26% 1.52 mho/m =6 %
Body TSL temperature change during test <057°C —— ——
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 250 mW input power 8.57 Wig
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 10 1W 20,2 W/kg = 16.5 % (k=2)

Centiticate No; D1800V2-2d006_Jan16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4650-68jQ
Hoturn Loss -2214dB
Antenna Parameters with Body TSL
Impedancs, transformed 1o leed point “urTQ-62i2
Return Loss -21.3d8
General Antenna Parameters and Design
l Electrical Delay (one direction) ] 1.208 ns

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

The dipole is made ol standard semirigid coaxial cable. The centar conductor of the feeding line is directly connectad to the
second arm of the dipole. The antenna is theralore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order 10 improve matching when oaded 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, becauss they might bend or the soldared connections near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 23, 2001

Cartificate No: D1800V2-2d006_Jan16
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DASYS Validation Report for Head TSL

Date: 22.01.2016

l'est Laborutory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00V2 - SN: 2d006

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

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

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

DASYS52 Configuration:

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

Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26); Calibrated: 31.12.2015;
Sensor-Surface! 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Senal: 1001

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

Measurement grid: dx=Smm, dy=5Smm, dz=5mm
Reference Value = 106.1 V/im: 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

0dB = 14.5 Wkg = 11.61 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

Communication 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 Scction

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

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17). Calibrated: 31.12.2015;
o Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601: Calibrated: 30,12.2015
* Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

« DASYS252.88(1258); SEMCAD X 14.6.1((7372)

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

Reference Value = 102.4 V/im; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.8 Wikg

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

Maximum value of SAR (measured) = 14.4 Wikg

-3.60
-7.20
-10.80

-14.40

0dB = 14.4 W/kg = 11.58 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

HCT CO,LTD
Calibration Laboratory of S8, g Schweizerischer Kalibrierdienst
Schmid & Partner —— Sarvice suisse d'étalonnage
Engineering AG % C servisio svitzero di taraturs
Zeughausstrasse 43, 8004 Zurich, Switzertand 4'4,,‘@.\\.\? S Swiss Calibration Service

Accradited Dy the Swiss Accrediation Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of callibration certificates

Certificats No: D1900V2-5d032_May15

Accreditstion No.: SCS 0108

Calivration Equipment used (MATE critical for calibration)

lIo#

CALIBRATION CERTIFICATE
Otiect D1900V2 - SN: 5d032
Galibration procedure(s) QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz
Caliteation date May 20, 2015
This caibration cariilicate de s the ability to national standards, which realize the physical units of measuremants (S1)

The measisenents and the uncenaintivs with confidance probability are given oo the Inllowing poges and ane part of e cotficala

All calibrations have been conductad in the closed laboratory facilty; environment tempetatiae (22 = 35°C wnd humidity < 70%

Primary Standards Cal Date (Corifficuts No ) Scheduled Calbration

Pawer metar EPM-442A | GB37480704 07-0ct-14 (No. 217-02020) Qa5

Pawer sansor HP 84814 us3raeees 07-Oct-14 (No, 217-02020) Oct-15

Power sensor HP 8481A MY&1082317 07-Oct-14 (No, 217-02021) Oat15

Ralerence 20 db Atlanuator SN: 5066 (20K) 01-Apt-15 (No. 217-02131) Mar-16

Type-N mismatch combinaton SN 50472/ 06327 01-Apr-15 (Na. 217-02134) Mar16

Refarance Probe ESSDV3 | BN 3206 30-Dec-14 (No. ES3-3205 Dac14) Doc-15

DAE4 | s a0t 18-Aug-14 (No. DAE4601_Augt4) Aug-15

Saecondary Standsrds iDs Check Date (in house) Scheduled Check

AF generator RES SMT-08 100005 D4-ALQ-98 (in hause theck Oct-13) Ih house check: Oct-16

Notwork Anatyzer HP 8753€ USI7IN0585 S4208  18-Oct-01 (In house check Oct-14) in house check: Oct-15
Name Function Signature

Calitented by Leit Kiysnor Labaratary Techniclan W g

Approved by Katye Pokonse Technical Manager

P

Issusc: May 20, 2015

This calibraton cerdificate shall not be reproduced axcegt i full without written approval of the laboratory

Certificate No; D1900V2-5d032_May15
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Calibration Laboratory of S Schweizerischer Kallbrierdienst

Schmid & Partner e Service sulsse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland %, '4{’.\\."\'@ Swiss Calibration Service

Accradited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108

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

Multitateral Agr for the gnition of callbration cortificates

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The 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.

o SAA 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%.

Certificates No: D1900V2-50032_May15 Page 20l 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and cakulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (220202)°C ABO=26% 1.37 mho/m 2 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 Wiy
SAR for nominal Head TSL parameters normakized 1o 1W 41.1 Wkg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.33 Wikg
SAR for nominal Head TSL parameters normmalized to 1W 21.4 Wikg = 16.5 % (ks2)

Body TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mho/m
Measured Body TSL parameters (220:02)°C 527£6% 1.51 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 Caadition
SAR measured 250 mW Input power 10.2 Wig
SAR for nominal Body TSL parameters normalized 10 1W 40,9 W/ikg = 17.0 % (k=2)
SAR averaged over 10 cm’ {10 g) of Body TSL condition
SAR measured 250 mW Input power 541 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.7 Wikg = 16.5 % (k=2)

Certificate No: D1900V2-50032_May15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5130+52/0
Retum Loss -255d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 474043550
Ratumn Loss -24.2dB

General Antenna Parameters and Design

[ Etectrical Detay (one direction) | 1.195 s |

Aftor long 1erm use with 100W radiated power. onfy a slight warming of the dipole noar the fesdpoint can be measured,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line i3 directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
*Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard

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

feedpoint may be damaged.
Additional EUT Data
Manutactured by SPEAG
Manufactured on March 17, 2003
Cortificate No: D1800V2-504032_May15 Pagedofd

F-TP22-03 (Rev.00) 207 /242 HCT CO., LTD



-~
CT FCC ID:ZNFH850

HCT CO,LTD

Report No: HCT-A-1603-F002-3

DASY5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

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

Medium parameters used: f = 1900 MHz: o = 1.37 §/m: &= 38.9; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY3 (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration

Probe: ES3DV3 - SN3203; ConvF(3. 3, 5); Calibrated: 30.12.2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAES Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Date: 20,05.2015

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grnid: dx=5mm, dy=5mm, dz=5mm
Reference Vilue = 99,00 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.6 W/ikg

SAR(1 g) = 10.2 W/kg: SAR(10 g) =5.33 W/kg
Maximum value of SAR (measored) = 12.7 W/kg

a8

0

-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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DASY5 Validation Report for Body TSL

Date: 20,05.2015
Test Laboratory: SPEAG, Zunich, 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 = 1.5] Sim; & =52.7; p = 1000 kg/m’
Phantom section; Flat Section

Mecasurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASY32 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4,65); Calibruted: 30.12.2014;
e Sensor-Surface: 3Imm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002

o 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=5Smm, dy=5mm, dz=Smm
Reference Value = 96.54 V/m; Power Drift =0.01 dB
Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 10.2 W/kg: SAR(10 g) =541 W/kg
Maximum value of SAR (measured) = 12.8 W/kg

-3.80
-7.60
-11.40

-15.20

0dB =128 W/kg= 1107 dBW/kg

Cedtificate No: D1900V2-50032_May15 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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HCT CO,LTD
Calibration Laboratory of S, Schwelzerischer Kakibrierdiens
Schmid & Partner % 8 Service sulsse d'étalonnage '
Engineering AG = C servisio svizzero di taraturs
Zeughaussirasse 43, 8004 Zurich, Switzeriand AN g S Swiss Calibration Service
Accroditod by the Swiss Accreditation Service (SAS) Accreditation No: SCS 0108
The Swiss Accreditation Service is one of the signatorios to the EA
Multilatoral Agr for the gnition of calibration certificates
client  HCT (Dymstec) Certificate No: D2450V2-743_May15
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 743
Calibention procackire(s) QA CAL-05,v9 ‘ _ .
Calibration procedurs for dipole validation kits above 700 MHz
Cadbration date May 19, 2015

This callbration cedificals documents the trmceablity 10 national standaros, which realize the physical units of measurements {SI).
T oris and ihe uncertal th«immmuemmmlmWWMpmuimmnﬂhm

Al calibeations have been conducted in the clused b wry foclity: ar perature (22 « 31°C and humidity < 70%

Calibratian Equipment used (MATE critical for caibration)

Primary Standards 10 # Cal Date (Cartificatn No.) Scheduled Calibrution
Powar meter EPM-242A GBA74807T04 07Oct-14 (No, 217.02020) Oct-15

Paower sensor HP 84814 USir2e27aa 0700ct-14 (Na. 217-02020) Oct-15

Power sansor HP B481A MY410e2317 07-0Oct-14 (No. 217402021) Oot-15

Aeference 20 dB Attenuator SN: 5058 (20%) 01-Apr-15 (Na. 217-02151) Mar-16

Type-N mismaich combmation SN: 5047 2/ 06327 01-Apr-15 (No. 217-02134) Mar-16

Referance Proboe ES30DVI SN 3208 30-Dec-14 (No. ES3-3205_Dect4) Dec-15

DAE4 SN 601 18-Aug-14 {No. DAE4-601_Augt4) Aug-15

Secondary Standards s Cheaok Dase (in houne) Schecuied Check

AF genorator RES SMT-06 100005 D4-Aug-98 (in house chack Oct-13) Ih house eheck: Oct-18
Netwock Anadyzer HP 8753€ US37390685 S4206  18-0ct-01 (in house check Oct-14) In house check: Oct-15

Name Function

Signy
Calibrated ty. Michas Webae Laboratory Tachnician i&_
Appraved by Katja Pokovic Technical Manager /ﬁ'{f

lssued: May X0, 2015

This calibeabon cedificate shall not be reproduced excegt in Iull witheut wiitten aporoval of the laboratory
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Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'étaionnage
Engineering AG Servizio avizzero di taratura
Zeughausstrasce 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accradited by the Swiss Accreditation Socvice (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) 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, "Pracedure to measure the Specific Absorption Rate (SAR) for hand-heid
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

Certificate No: D2450V2-743_May15 Page20f8
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 2450 MHz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 3.2 1.80 mho/m
Measured Head TSL parameters (220=02)°C 37926% 1.84 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 measurad 250 mW input power 13.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg = 17.0 % (k=2)
SAR averagod over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.32 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The tollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 527 1.495 mho/m
Measured Body TSL parameters (220202)"'C 507 6% 203 mho/m 26 %
Body TSL temperature change during test «<05°C — o
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measurad 250 mW input power 13.4 Whg
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
SAHR measured 250 mW input power 6.20 Whg
SAR for nominal Body TSL parameters normalized to 1W 24.4 Wikg = 16.5 % (k=2)

Cortificate No: D2450V2-743_May15
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 542Q+440
Retum Loss -2464d8B

Antenna Parameters with Body TSL

Impedance, transformed to {eed point 51404610
Retum Loss -2424dB

General Antenna Parameters and Design

| Esectrical Delay (one diraction) | 1.160 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when leaded according to the position as explained in the
*Measurament Conditions* paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manutactured by SPEAG
Manufactured on December 01, 2003
Ceriificate No: D2450V2-743_May15 Paga 4 of B
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: f = 2450 MHz; o = 1.84 S/m; £ = 37.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.54, 4,54, 4.54); Calibrated: 30.12.2014;
« Sensor-Surface: 3Imm (Mechunical Surface Detection)
o Blectronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASY5252.8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 1014 V/im; 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 W/kg

d8

-4.80
-9.60
-14.40
-19.20
24,00

0dB =177 Wikg = 1248 dBW/kg
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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 Laboratory: SPEAG, Zurich, Switzerlind
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

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

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

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

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

« DASY52 52.8.8(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=3mm, dy=5mm, dz=5mm

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

Peak SAR (extrupolated) = 27.9 W/kg

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

Maximum value of SAR (measured) = 17.7 Wikg

d8

-4.80
-9.60
-14.40
-19.20

-24.00

0dB =177 W/kg=12.48 dBW/kg
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Impedance Measurement Plot for Body TSL

19 Hay ™S

15:e5:09

» '_l 1 | D Kl ' 24950000 080 MMz
.
De
e .
y
- -» -
4
f
\J
( B/ REF =20 4B 4,242 g8 40,000 628 MKz
. + e —
Ca e — j S
- - A
~ )
A
o |
16
) 5\
Hla
TART 58.008 200 M2 ST0P 2 450000 BOR MM:

Certificate No: D2450V2-743_May15

PageBol 8

F-TP22-03 (Rev.00)

219 /242

HCT CO., LTD



-
CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LTD

Calibration Laboratory of ;

M
SO
F a2,

'\

Schwolzerischor Kalibrierdsenst

A S
Schmid & Partner = Service sulsse d'dtalonnage
Engineering AG % C  Sarvirio svizzero ai taratuca

Zeughausstrasse 43, 0004 Zurich, Switzerfand Y 4ﬁ\_a? S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signaiories o the EA

Multilateral Ag for the recognition of cafibration centificates

ciert  HCT (Dymstec) Cartificats No: D2600V2-1015_Mari5
CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1015

Catbration procecun(s) QA CAL-D5.v9

Calibration procedure for dipole validation kits above 700 MHz

Calbration date March 25, 2015

This calbration certificate doouments the raceability to nalionat standarts. which realize the physical units ol messurements (SI),
The W5 and tha unc with canfiderce peobability are given on the lollowng pages and are part of tha cerificase

A s have boen cor In 1he closed labaralory faciily. anironmoent tempomture (22 + 310 and humidity < 70%.

Calibauntian Equipment used (MATE critical for calibeation)

Prienary Standargs 10» Cal Date (Certilicate No.) Se = \

Powor matar EPM-442A GBI7480704 07-Ocs-14 (No. 217-02020) Ocr 15

Power sanaoe HF 8481A UsSar202783 07-Oct-14 (No, 217-02020) Oct 15

Powee sensor HP 84814 MYa1092317 07-Oct-14 (No. 217-02021) 015

Relesence 20 dB Attenuator SN: 5068 (20k) 03-Aper-14 (No. 217-01918) Apr-15

TypeN mismaich combination | SN: 5047.2 /06327  03-Ape-14 {No. 217-01021) Apr15

Referance Proba ESIOVE SN 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN 801 13-Aug-14 (No, DAEAGOT_Augtd) Aug-15

Secontary Stundards 0oy Chock Date (in house) Scheduled Check

AF ganaraior RAS SMT-08 100005 04-Aug-99 (in house check Oct-13) In house chack: Oct-16

Network Anadyzer HF 8753 USITI90888 S4208 1B-0ct-01 (in house chack Oct-14) In house check: O¢t-156
Name Function Signature

Catbmted by Joton Kastrat mrﬁ%( )
Apgroved by Katja Pokovic Techrica Manager = /4’

Issued: March 25, 2015

This calbration cortilicate shal not be teproduced axcapt in full without written appraval of 1he labaratony
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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) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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 befow the center marking of the flat phantom section, with the arms oniented
parallel to the body axis.

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

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

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

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

The re‘rorted 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%.

F-TP22-03 (Rev.00) 221 /242 HCT CO., LTD



ACT

FCC ID:ZNFH850

Report No: HCT-A-1603-F002-3

HCTCO,LTD
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2600 MHz + 1 MHz
Head TSL parameters
The following paramatass and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 390 1.96 mho/m
Measured Head TSL parameters (220+02)'C 37226% 200 mho/m +6 %
Head TSL temperature change during test <05°C e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wikg
SAR for nominal Head TSL parametens notmakzed to 1W 56.5 Wikg = 17.0 % (k=2)
SAR nveraged over 10 em’ (10 g) of Head TSL condition
SAR measured 250 mW input power 65.40 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 25.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220202)°C 503+8% 220 mho/m 26 %
Body TSL temperature change during test <05*C e -
SAR resuit with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 14.1 Whg
SAR for nominal Body TSL parameters normalized 1o 1W 554 W/kg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 6.27 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 24.8 Wikg + 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5000Q-2110
Return Loss -335d8

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4680-19jQ
Retum Loss -278dB

General Antenna Parameters and Design

I Electrical Delay (one direction) ] 1.150ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled to the
second arm of the dipole. The antenna is therelore short-circulted for DC-signals, On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as axplained in the
“Measyrement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole langth is still
acoording to the Standard

No excessive foroe 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 October 30, 2007
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DASY5 Validation Report for Head TSL

Date: 20.03.2015

Test Laboratory: SPEAG, Zurich, Switzeriand

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parameters used: = 2600 MHz: o = 2 S/m; g, = 37.2. p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSIC63.19-2011)

DASY32 Configuration:

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

Probe: ES3DV3 - SN3205; ConvF(4.49, 4.49, 4.49); Calibrated: 30.12.2014,
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

DASYS52 52.8.8(1222); SEMCAD X 14.6.1((7331)

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.2 Vim: Power Drift = 0,03 dB
Peak SAR (extrapolated) = 30.4 Wikg

SAR(1 g) = 14.4 W/kg: SAR(10 g) = 6.4 W/kg
Maximum value of SAR (measured) = 8.9 W/kg

ay
.

1560

nm

0dB =189 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head TSL

28 Mae 2009
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DASYS5 Validation Report for Body TSL

Date: 25.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1015

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

Medium parameters used: { = 2600 MHz; o = 2.2 S/m; ¢, = 50.3; p = 1000 kg_v/m"
Phantom section: Flat Section

Mecasurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.13, 4.13, 4.13); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 1002

o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.03 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 29.2 Wikg

SAR(I g) = 14.1 W/kg: SAR(10 g) = 6.27 W/kg
Mauximum value of SAR (measured) = 18.6 Wikg

dB
0

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =186 Wikg =12.70 dBW/kg
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Impedance Measurement Plot for Body TSL
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Accreditation No.: SCS 0108

Certificate No: DSGHZV2-1107_Jan16

CALIBRATION CERTIFICATE

Otyoct

Calibraton date:

Catbration procodurels)

D5GHzV2 - SN: 1107

QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

January 29, 2016

Calibeasion Equipment usod (MATE critical for calbration)

This caltvation certificate documents the iraceabilty 1o national standards, which reakze the physical units of measurements (S1)
The messuremunts and the uncentainties with confidence probabilty are given on the following pages and are part of the centicate

Mwmmmounwnmwnmmwwwm. environmant [Empersture (22 = 3)°C and humidty < 70%.

Primary Standards 10 ¥ Cal Date (Corticate No.) Scheduled C n
Power mater EPM-442A GE3IT4B0704 07-0ct15 (No. 217-02222) Oct-16
Power pensor HP B481A US37292783 07-0ct-15 (No. 21702222) Oct16
Power sensor HP B4B1A MY41082517 07-0ct15 (No. 217-02223) Qot-16
Retarence 20 dB Alteruator SN; 5058 (204) O1-Apr15 (Na. 217-02151) Mar-16
Type-N mismatch combination SN: 5047 2 / 08327 O1-Apr-15 (No. 217-02134) Mar 16
Fterence Probe EX30V4 SN: 3502 31:Dec-15 (No, EX3-3500_Dec15) Dec-16
DAE4 SN: 601 30-Dec-15 (No. DAE4-601_Dec15) Oec-16
Secondary Stantards Dy Check Date (in house) Schedubad Check
AF genarator HAS SMT-06 100072 15-Jun-15 (in house check Jun-15) In house chock: Jun-18
Netwark Analyzor HP 8753E USJI7I00585 54200 15-0ct01 (In house chack Ocl-15) In housa check: Dct-16
Name Function S re
Caliteatod by. Michaal Weber Labaratory Techaksian yue !
.
Approved by Kasin Pokovic Technical Manoget

e

Issued: Jaruary 28, 2018

This calbration cantficate shall not be reproduced except in full witholt weitten spprovel of the lsbaraioey.
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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, “JEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are avallable 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 Deiay: 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 1o a coverage
probability of approximately 95%.

Certificate No: DSGHzV2-1107_Janié Page 20113

F-TP22-03 (Rev.00) 229 /242 HCT CO., LTD



CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCO,LTD

Measurement Conditions

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

DASY Version DASYS V5288

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

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

Frequency 5600 MHz = 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 2.0°C 359 4.71 mho/m

Measured Head TSL parameters (220+02)°C 35.2+26% 455 mho/m+ 6%

Head TSL temperature change during test <05°C - e
SAR result with Head TSL at 5250 MHz

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

SAR measured 100 mW input power 7.82 Wikg

SAR for nominal Mead TSL parameters normalized to 1W T7.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cmy’ (10 g) of Hesd TSL condition

SAR measured 100 mW input power 224 Wikg

SAR lor nominal Mead TSL parameters normalized to 1W 22.2 Wikg = 19.5 % (k=2)
Canificate No: DSGHzV2-1107_Jan16 Page 3 of 13
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (220+02)°C 47:8% 4.90 mhaim + 8 %
Head TSL temperature change during test <05°C — —eee
SAR result with Head TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Candition
SAR measured 100 mW input power 8.10 Wikg
SAR for nominal Head TSL parameters normaiized 1o 1W B80.5 W/ kg = 19.9 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 100 mW input powaer 2.33 Wikg
SAR lor nominal Head TSL parameters normalized to 1W 23.1 Wikg = 19,5 % (k=2)

Head TSL parameters at 5750 MHz

The following parameters and calkculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mha/m
Measured Head TSL parameters (220202)°C 3M5+6% 505 mho/m =6 %
Head TSL temperature change during test <05°C e —-—
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input powet 773 Whg

SAR for nominal Head TSL parameters

normalized 10 1W

76.8 Wikg = 19.9 % (k=2)

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

condition

SAH measured

100 mW input power

221 Wikg

SAR for nomnal Head TSL parameters

narmalized 1o 1W

21.9 Wikg = 19.5 % (k=2)

Cortficate No: DSGHzV2-1107_Jan16
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Bady TSL parameters 220°C 489 5.36 mho/m
Measured Body TSL parameters (220+02)°C 470=26% 5.44 mhoim = 8 %
Body TSL temperature change during test <05°C - —een
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 100 mW mput power 7.46 Whg

SAR for nomenal Body TSL parameters

normaiized o TW

74,0 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm? (10 g) of Body TSL

condition

SAR measured 100 mW input power 2.11 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg = 19,5 % (k=2)
Body TSL parameters at 5600 MHz

The lollowing parameters and calculations were applied.
Temperature Poarmittivity Conductivity

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

Measured Body TSL parameters (220:02)°C 464+6% 501 mho/m £ 6 %

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

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

SAR measured 100 mW input power 7.95 Wikg

SAR for nominal Body TSL parameters normalized to 1W 78.9 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW input power 224 Wikg

SAR for nominal Body TSL paramsters normalized to 1W 22.2 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 483 5.94 mho/m
Measured Body TSL parameters (220+02)C 46.146% B.12 mho/m = 6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measurad 100 mW input power 7.55 Wikg
SAR for nominal Body TSL paramoters normakized 1o 1W T74.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condiion
SAR measured 100 mW input powet 212 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.0 W/ikg = 19.5 % (k=2)
Centificate No: D5GHzV2-1107_Jan16 Page 6ot 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed paint 5520-73j[1

Hetumn Loss -21.5dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5590-022

Retum Loss -251dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point 56804+07i0Q

Return Loss -238d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4850-73 K2

Retumn Loss -224dB
Antenna Parameters with Body TSL at 5600 MHz

Impadance, transformed to feed point 5530-39Q

Retum Loss -241d8
Antenna Parameters with Body TSL at 5750 MHz

Impedance, translormed 1o feed point 5520-44Q

Astum Losas -238dB
General Antenna Parameters and Design

| Etectrical Detay (one direction) [ 1.198 ns

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

The dipole is made ol standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms In order to improve matching when loaded according to the position as explained In the
"Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole length is still
according to the Standard,

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on March 11, 2011
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DASYS Validation Report for Head TSL

Date: 28.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1107

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

Phantom section; Flat Section

Measurement Standird: DASYS (IEEE/IEC/ANSI C63,19-2011)

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.53, 5.53. 5.53); Calibruted: 31.12.2015, ConvF{(4.99, 4.99.
4.99); Calibrated: 31.12.2015, ConvF(4.95, 4,95, 4.95); Calibrated: 31.12.2015;

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

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

« Phantom: Flat Phantom 5.0 (front); Type: QDOODPSOAA; Serial; 1001
» DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

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

Peak SAR (extrupolated) = 28,7 Wikg

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

Maximum value of SAR (measured) = 18.4 Wikg

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

Reference Value = 71.71 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(1 g) = 8.1 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.4 Wikg

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

Reference Value = 69.35 V/m; Power Drift = 0.03 dB

Peak SAR (extrupolated) = 31.7 W/kg

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

Maximum value of SAR (measured) = 19.0 W/kg

Cortificate No: DSGHzV2-1107_Jan16 Page Bot 13
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 29.01.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1107

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

Phantom section: Flat Section

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

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvFi4.85, 4.85, 4.85); Calibrated: 31.12.2015, ConvF(4.35, 4.35,
4.35); Calibrated: 31.12.2015, ConvF(4.3, 4.3, 4.3); Calibrated: 31.12.2015:

*  Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 30,12.2015

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA: Serial: 1002
» DASY5252.8.8(1258); SEMCAD X 14.6.1((7372)

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

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

Peak SAR (extrapolated) = 27.9 Wikg

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

Maximum value of SAR (measured) = 17.0 Wikg

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

Reference Value = 67.15 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 32.5 Wikg

SAR(T g) = 7.95 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.8 Wikg

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

Reference Value = 64.88 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 Wikg

SAR(1 g) = 7.55 W/kg: SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 18.1 W/kg

Centificate No: DSGHzV2-1107_Jan16 Page 11 of 13
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Impedance Measurement Plot for Body TSL
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Attachment 5.— SAR Tissue Characterization

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

Ingredients Frequency (MHz)
(% by weight) 1 900 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
Diethyleneglycolhexylether ; } } 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
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241 /242 HCT CO., LTD



=
CT FCC ID:ZNFH850 Report No: HCT-A-1603-F002-3

HCTCOLLTD

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.

SAR Probe Dlelectrlc Parameters CWVaIidation M ulatlon Validation
System Probe . . .

Probe “rype Ca:;br_attlon bligzlz | PEE Measured Measured o ... Probe | Probe MOD. Duty o,
(\[e} om Permittivity Conductivity Y Lineari Isotropy Type |Factor

4 1605 [ET3DV6 | Head | 750 | 1014 | 2015.08.14 421 PASS | PASS PASS N/A | N/A | N/A
9 3968 |[EX3DV4 | Body | 750 | 1014 | 2015.08.14 55.7 0.98 PASS | PASS | PASS | N/A | N/A | N/A
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
9 3968 |[EX3DV4 | Body | 835 | 4d165 | 2015.12.02 54.8 0.98 PASS | PASS | PASS |[GMSK|PASS| N/A
9 3968 |[EX3DV4 | Body | 835 | 4d165 | 2015.12.02 54.8 0.98 PASS | PASS | PASS |[GMSK|PASS| N/A
4 1605 [ET3DV6 | Head [1800| 2d006 | 2016.02.05 40.2 1.38 PASS | PASS | PASS |[GMSK|PASS| N/A
4 1605 [ET3DV6 | Head [1800| 2d006 | 2016.02.05 40.2 1.38 PASS | PASS | PASS | N/A | N/A | N/A
9 3968 |[EX3DV4 | Body [1800| 2d006 | 2016.02.08 53.1 15 PASS | PASS | PASS |[GMSK|PASS| N/A
9 3968 |[EX3DV4 | Body [1800| 2d006 | 2016.02.08 53.1 15 PASS | PASS | PASS | N/A | N/A | N/A
4 1605 [ET3DV6 | Head [1900| 5d032 | 2015.06.04 40.1 1.39 PASS | PASS | PASS | N/A | N/A | N/A
4 1605 [ET3DV6 | Head [1900| 5d032 | 2015.06.04 40.1 1.39 PASS | PASS | PASS |[GMSK|PASS| N/A
9 3968 |[EX3DV4 | Body [1900| 5d032 | 2015.07.01 52.8 1.53 PASS | PASS | PASS |[GMSK|PASS| N/A
9 3968 [EX3DV4 | Body [1900| 5d032 | 2015.07.01 52.8 1.53 PASS | PASS | PASS | NA | N/A | NA
3 3797 |[EX3DV4 | Head |2450| 743 |2015.12.01 38.4 1.8 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
5 3903 |EX3DV4 | Head [2600| 1015 | 2015.10.07 39.2 1.98 PASS | PASS | PASS | NA | N/A | NA
9 3968 |[EX3DV4 | Body [2600| 1015 |2015.07.01 52.9 2.18 PASS | PASS | PASS | NA | N/A | NA
3 3797 |EX3DV4 | Head |5250| 1107 |2016.02.10 36.2 4.77 PASS | PASS | PASS |[OFDM| N/A |PASS
3 3797 |EX3DV4 | Head |5600| 1107 |2016.02.10 35.7 5.02 PASS | PASS | PASS |[OFDM| N/A |PASS
3 3797 |EX3DV4 | Head |5750| 1107 | 2016.02.10 35.1 5.18 PASS | PASS | PASS |[OFDM| N/A |PASS
3 3797 |EX3DV4| Body |5250| 1107 | 2016.02.11 48.3 5.4 PASS | PASS | PASS |[OFDM| N/A |PASS
3 3797 |EX3DV4 | Body |5600| 1107 | 2016.02.11 47.9 5.83 PASS | PASS | PASS |[OFDM| N/A |PASS
3 3797 |EX3DV4| Body |5750| 1107 | 2016.02.11 48.1 5.99 PASS | PASS | PASS |[OFDM| N/A |PASS

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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