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Calibration Laboratory of PN §  Schweizsciacher Kalibrierdianst
Schmid & Partner % C Service suisse d'etalonnage
Engineering AG ] g Servicio wizaero dl tarstura
Zoughausstrasse &3, B004 Zurich, Switzartand R Swiss Calibration Service

Accredited by the Swiss Acoreditation Sarvico (5AS)
The Swiss Accreditation Sarvice is one of the signatories to the EA
Multilateral Agreement for the recognition of calibeation certificates

Accreditation No.: SCS 0108

Object EX3DV4 - SNi3863

Caiitraticn procedurs(s) QA CAL-01.v8, QA CAL-12.v8. QA CAL-14.v4, QA CAL-23.v5,

QA CAL-256
Calibration procedure for dosimetric E-field probes
Calbration ¢sle July 28, 2016

Thia cafibraton cestificate o the tr which reatize the physical units of measuremeants {51),
The measurements and the uncertainties with confidence probability are given on thi folowng cages and aw part of the cerificate

abiity 10 nat

A casbrations have been conducted in the closed labormicry facildy: environment temperature (22 £ 3)°C andg humedily < 70%

Castrason Equoment used (MATE cnlical for calibration)

Primary Standards 0 | Caf Date {Conficate No j Sehaaad Calbraton
Power meter NRP? SN 104778 | 0B-Ape-16 (No. 217-02288502263) Apr-17
Powar senacr NRP-Z91 SN 103244 06-Ape-16 (No. 217 02208} Apr-17
Power sensor NRP-201 SN 103245 05-Apr-10 (No. 217-02289) Ape-17
Reforence 20 4B A SN: ES277 {20) (5-Apr-16 (No, 217-02283) Apr17
Reference Probe ESI0V2 SN: 2013 31.Doc-15 (No. ES3-3013_Dec15) Dac-16
DAE4 SN: 580 23-O0c-15 (No. DAES-800_Dec15) Dc 18
Secondory Sandards L) Check Dat [in house) S ded Check
Power meter E44196 SN GBR1293674 06-Apr-18 (In house chack Jun-18) In houso check: Jun-156
Power sennur E4412A SN MYA 1458087 Of-Apr-18 (In howse check Jun-18) In house check. Jun-18
Power senscr EA412A SN 000110210 06-Apr-14 in house check Jun-16) iIn houso check- Jun- 16
RF generatar HP 8648C SN: LISSBA20U01700 (4-ALg-29 (In house check Jun-16) In house check. Jun-18
A k Anblyzer HP B753E BN USITI0S55 18-0ct01 (in house theck Oct-15) In house check: Oct-16
Nama Function Wk
Calibrated by: Clautio Loublee Laborstory Techrician Y b
¢

Issusd: July 28, 2016

This certificate uhal not be reproduced except = full withoot weitten approwal of the laborulory

Certficate No: EX3-3863_Jul16
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Calibration Laboratory of P Bibicickbitii o

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

Zeughausstrasse 43, 5004 Zurich, Switzertand {‘m@w’f S Swiss Calibeation Service

Accrodited by the Swiss Accrediation Service (SAS) Acersditation No.: SCS 0108

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

Multiiatoral Agreement for the recognition of calibration certificates

Glossary:

TSL trssue simulating liquid

NORMXx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

pCcP dinde compression point

CF crest factor (1iduty_cycie) of the RF signal

ABCD modulation dependent linearization parameters

Potarization ¢ @ rotation around probe axis

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

ie., 8 =01 normal 1o probe axis
Connector Angle information used in DASY systam to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
€)

d)

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

|IEC 82209-1, "Procedure o measure the Specific Absorption Rate (SAR) for hand-held davices usad in ciose
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

|EC 62208-2, "Procedure 1o 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 Raquirements for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:

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

NORM(Dx.y.z = NORMx.y.2 * fraquency._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 ConvF

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

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

Ax.y.z: Bx.y.z; Cxy.z; Dxy,x; VRxy.z: A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequancy nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Paramsaters; Assessad in flat phantom using E-flald (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The sama setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used In DASY4 software 1o improve probe accuracy close 10 the boundary. Tha sensitivity in TSL coresponds
to NORMx,y,z * ConvF wheraby the uncerainty commesponds to that givan for ConvF, A frequency dependent
ConvF Is used in DASY version 4.4 and higher which aliows extending the vaiidRy from 2 50 MHz to + 100
MHz

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

Sansor Offset: The sensor offset comasponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance requirad.

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

Corfificate No: EX3-3863_Jul16 Page 2 of 11
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EX30Va - 5N;3883 July 28, 2016

Probe EX3DV4

SN:3863

Manufactured:  February 2, 2012
Calibrated: July 28, 2016

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASY2 systemt)
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EX30Vv4- SN.3863

July 28, 2016

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

Basic Calibration Parameters

| Sensor X | Sensor Y Sensor Z Unc (k=2)
| Norm (uV/(Vim)')* 0.35 0.34 | 0.44 =101 %
[ DCP (mV)” 1 982 101.0 | 99.6
Modulation Calibration Parameters
uib Communication System Name A B c ) VR Unc'
4B aBVuV d8 mv (k=2)
CH oW x| 00 | 00 10 | 000 | 1314 [ $30% |
| Y| 00 0.0 1.0 1482
z 0.0 0.0 1.0 149.7

probability of approximately 95%.

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

* The uncortainties of Noem X.Y.Z 0o not afect the E°-Held uncertanty msde 751, {soe Pages 6 and 6)

" Numaencal insarzation pameter uncertainty ot regusred
* Uncortainty i dstermingd using the max dedanon from linear response apphying rectinguter dsinbution and s exgiressad for the squam of the

fiold value

Certicate No: EX3-3863, 16

Page 4 of 11

F-TP22-03 (Rev.00)

128/

242

HCT CO., LTD



-
hC'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EXI0V4- SN-3863 July 28, 2018

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

Calibration Parameter Determined in Head Tissue Simulating Media

Reiative Conductivity Depth” Unc
1(MHZ)® | Pormittivity” (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (x=2)
150 52.3 076 12.50 12.58 12.59 0,00 100 | +133%
300 453 087 11.75 1175 11.75 0.11 120 | +133%
450 435 0.87 10.84 10.84 10.84 0.20 125 | 2133%
750 41.9 0.89 10.44 10.44 10.44 0,38 103 | 2120%
835 415 0.80 10.03 10.03 10.03 0.48 083 | 2120%
900 415 0.97 9.81 0.81 9.81 0.28 1.11 £120%
1450 40.5 1.20 8.84 8.84 8.84 0.32 080 | £120%
1750 401 1.37 8.65 8.65 8.65 0.28 097 | £120%
1900 40.0 1.40 8.38 8.38 8.38 0.33 080 | +120% |
1950 40.0 1.40 8.00 8.00 B8.00 033 080 | £120%
2300 395 1.67 7.84 7.84 7.84 0.30 080 | £120%
2450 392 1.80 7.42 7.42 742 0.39 080 | £120%
2600 38.0 1.96 747 7.17 717 0.41 0.81 +120%
5250 359 4T 5.01 5.01 501 0.40 180 | £131%
5600 35.5 5.07 485 4.85 4.85 0.40 180 | £131%
5750 354 522 492 4.92 492 0.45 180 | £131%

Fmvlﬂdkylm:!wu!ud-1NMMM&0&S¥M‘“W(Q«P#I) nunnmw:som The
uncestanty @ the RSS of the ConvF uncertainty at caltvation fraguency and the y for e y band. Fraguency volidity
beiow 300 MHz i8 + 10, 26, 40, 50 and 70 MHz far Com asasssmants ot 30, 64, 128, 150-\dmbﬂuupddy Amsﬁmlrm
vlldﬂywnbomﬂldtnzﬂom
* A frequencies below 3 GHa, Mwmmmmm(rmn)mummﬂo&am w
messured SAR values. AL froquencias above 3 GHz, the validty of fissus paramelors (x molemb S%. 1mmw-nnssu

WComF mmmmmmm

“ AlphaiDepth are d during SPEAG wartants that the remaining deviation due 1o the boundary sffect afler compensaton s
maynu-w-ngmmnwumsmwmsummmMm:-ymymtmmwmwumnp
diameter from the bounaary
Certificate No: EX3-3863_Jul1é Page 5 of 11
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HCTCO,,LTD.

EX3IDVA-SN3863 July 28, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © P:vi;“ﬁy’ co?mm ConvF X | ConvFY | ConvFZ | Alpha® mv (2:;)
150 61.9 0.80 1211 12.11 12,11 0.00 1.00 | 2133%
300 58.2 0.92 11.56 11.56 11.56 0.05 1.20 | +133%
450 56.7 0.94 11.24 11.24 11.24 0.09 125 | +133%
750 56.5 0.96 9.98 9.98 9.08 048 0.82 £120%
835 55.2 0.97 9.73 a73 8.73 0.48 0.80 +120%
1750 534 1.49 8.17 8.17 8.17 040 0.83 +120%
1900 53.3 1.62 7.83 7.83 7.83 0.39 0.83 +120%
2450 52.7 1.85 7.45 7.45 7.45 0.38 0.80 +120%
2690 525 216 7.24 7.24 7.24 0.32 0.80 2120%
5250 489 5.36 4,49 4,49 4.49 045 190 | 2131%
5600 485 577 T 3.77 3,77 0.55 190 | £131%
5780 48.3 504 | 419 419 i 419 0.55 1.90 +13.1%

‘memmmumd:100MH¢uwawmmuAsvvummm<um2)‘mt-mmmam:soum: The
MmmumRssamcmmtynmummmmmmmwmnmumywu Freguency validity
bilow 300 MHz ts £ 10, 28, 40. 50 and 70 M-z for CanvF assessments of 30, 64, 128, 150 and 220 MMz respectively Abogve & GHz frequancy
valdty can be extended 1o 2 110 MH2

¥ At froquencies bolow 3 GHz, the valcity of tssae parametars (¢ and o) can b et 1o + 10% I iguid comp formuta & sopled to
measiurec SAR values. Al ipquencies above 3 Giz. the volidity of tasue porametars (x bnd o) is resricled 1o = 5% The unceriunty is the RSS of
the Canvi® uncetainty Tor indicated target lissos paramalsn

U Alpha/Depth are desermined during calibration SPEAG thot the ¢ Que to the boundary offect after compensation &

whways less than ¢ mwmmmmsomwmgzmmmm'mmwcwmmm-mmmnmmmw
dametar from the boundary
Carlificate No: EX3-3863_Jul16 Page 6of 11
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EX30V4- SN:3863 July 28, 2018

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

esponse (normalized)

Frequency r

0 500 1000 1500 2000 2500 30
f (MHz]

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

<
2
(=]

Cartificale No' EX3-3863 Julig Page 7 of 11
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FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1
HCTCO,, LTD.
EX3DVA. SNABES July 28, 2016
Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
% § =222 —s.-3-3 § ;835"5‘;"‘fs;‘: o3
5

® Rot []
e oores

=1

~—
QULEH i

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

Cerlificala No: EX3-3883 Julie
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HCTCO.,LTD.
EXIDV4- SN.3863 July 28, 2016
Dynamic Range f(SARpeaq)
(TEM cell , foye= 1900 MHz)
)
< 104 r_1 H
= ¥
o
o) -
|
10 -
10 - e
Y 1« 10 v} 10 0 1
SAR [mWiem3)
. o)
not compensated compensated

3 ”

o) . L PR e

e

u .

16 10 108
SAR [mW/em3)
. .
MOt Compeansated compennatec
Uncortainty of Linearity Assessment: £ 0.6% (k=2)
Certificate No: EX3-3863_Jul16 Page 8of 11
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HCTCO.,LTD.
EXI0VA- SN B8 July 28, 2016
Conversion Factor Assessment
f = B35 MHz. WGLS RS (H_convF) = 1900 MHz WGLS R22 (H_comF)
= =
£ |
H . i
U'l"‘ s " " ‘:J" 2- = I. -} D\; ;' 7‘«‘ " ;'f"l 3 a -» Aad .
=% = i s
Deviation from Isotropy in Liquid
Error (¢, 8), f = 800 MHz
<10 08 08 -04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Certificate No: EX3-3863_Jul16 Page 10 of 11
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EXI0VA- SNIB83

July 28, 2016

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

Other Probe Parameters

[‘Sensor Arrangement Triangular |
| Connector Angle (°) 1672 |
["Mechanical Surface Detection Made " enabled |
"Optical Surface Detection Mode T disabled
“Probe Overall Length 337 mm |
Probe Body Diameter 10 mm
[ Tip Length o 9 mm
Tip Diamator 25mm |
Probe Tip to Sensor X Calibration Point 1mm |
Probe Tip to Sensor Y Calibration Point 1mm
Prabe Tip to Sensor Z Calitration Point 1 mm .
Recommended Measurement Distance from Suriace 1.4 mm

Certificate No: EX3-3863_Jul16

Page 11 of 11
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ha- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.
Calibration Laborato Y Schwelzerischor Kalibrierdienst
Schmid & PaLrt.nu e = e Sarvice suisse d'étalonnage
Engineering AG i A g v wiinons 8 e
Zeughausstrasse 43, 8004 Zurich, Switzertand @V Swiss Calitration Service
Accrucitnd by 0w Swiss Accredtation Service (SAS) Accreditation No.; SCS 0108

The Swiss Accreditation Service ks one of the signatories to the EA
Mutilatoral Agresment for the recognition of calibration certificates

Client

Catoreon s MR

This calramon certificate Socuments I Iraceatsiity 1o national standards, which realze Ihe physical units of {31),

The measurements and the uncarainties with confidencs probatality are given on the folowng pages and are part of the certificate
Al callarasons have been conductad in the closed abaratary faclity: ervironment temperature (22 4 31°C and tumidity < 7T0%

Catteration Equipment used (MBTE crtical for cafibrabion)

Primary Stancaec 0 Cal Date (Candicats No ) Scheduled Callbration
Power mater NRP SN 104778 O8-Apr18 (No. 217-0228802289) Apr-17
Powes sensor NRP-Z91 SN 10324 00-Apr18 {No_ 217-02288) Apra7
Power sensor NRP-Z91 SN 103245 Of-Apr-18 (No. 217-02288) Apr17
Rl 20 i Avtenuato SN S82T7 (20%) O8-Apr-16 (No. 21702293) Apr17
Refarence Probe ES3OV2 SN 3013 31-Dec-15 (No ES3.3013 Dect$) Dec-16
OAE4 SN 000 23-Dec-18 (No. DAEA.880_Dect$) Dec- 18
S dary Stardard 0 Check Date (i house) Scheduled Check
Powe: meter E44198 SN GB41203874 06-Apr-18 (No. 217-02285/02284) In house check: Jun-¥6
Pawer sensr 44124 SN MY41498067 00-Apr-18 (No._ 217-02285) In house check Jun-18
Power sansst EA412A SN 000110210 O6-Apr-18 (No. 217-02284) In house check: Jun- 16
_RF genertor 4P BSAIC SN USIB42U01700 04-Aug-29 (in house check Apr-13) In house check: Jun-16
Network Analyzer HP 8753 SN US37380585 18-0c1-01 (in house theck Oct-15) In house check: Ot 16
Function
Caflibrated by, L
Approved by!
Thes catbeabon ournbicate Shull net b repeod: wcept i Tull without weitien spprovad of Ihe laboratory,
Cartfficate No: EX3-3068_May16 Page 1of 11
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HCTCO,LTD.

Calibration Laboratory of

Schweizerischer Kalibrierdionst
Schmid & Partner g Sorvice suisse d'dtalonnage
Engineering AG Servizio svizzero ¢l taratura
Zoughausstrasse 43, 8004 Zurich, Switrertand S Swiss Calibration Service
Accradited by the Swiss Accraditation Seevca (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agresment for the recognition of calibration certificates
Glossary:
TSL lissue simulating fiquid
NORMx.y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx.y.z
pce diede compression point
CF crest factor (1/duty_cycle) of the RF sianal
A B CD modulation dependent linearization parameters
Polarization ¢ » rotation around probe axis
Polarization 8 B rotation around an axis that s in the plane normal to probe axis (at measurement conter),
e, & =0 Is normal to probe axis
Caonnector Angle information used in DASY system o align probe sensor X to tha robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1628-2013, "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 10 3 GHz)", February 2005

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

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

Methods Applied and Interpretation of Parameters:
NORMzx.y.z: Assessed for E-fisld potarization 8 = 0 (f < 900 MHz in TEM-cell, f > 1800 MHz: R22 waveguide),
NORMx.y,z are only intermediate values, Le., the uncertainties of NORMx,y.z does not affect the E*-field
uncertainty inside TSL (see balow CanvF),

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

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

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

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

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfar
Standard for f < 800 MHz) and Inside waveguide using analytical field distributions based on power
measurements for f > B00 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software 1o iImprove probe accuracy close 10 the boundary. The sensitvity in TSL corresponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequancy dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz,

« Sphencal isotropy (30 dewviatron fram isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

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

* Connector Angle: The angle is assessed using the Information gained by determining the NORMX (no
uncertainty required).

Cartificate No: EX3-3968_May16 Page 2 of 11

F-TP22-03 (Rev.00) 137 /242 HCT CO., LTD



|
ha- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO.,LTD.
EX3DV4 - SN:3988 May 31, 2018
Manufactured:  September 30, 2013
Calibrated: May 31, 2016
Calibrated for DASY/EASY Systems
(Note: non-compatible with DASY2 systeml|)
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HCTCO,LTD.

EXIDV4- SN:3068 May 31, 2016

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

Basic Calibration Parameters

Sensor X Sensor Y | Sensor Z | Unc (k=2)
Norm (uVAV/m)'Y* 0.36 0.35 0.42 £101%
DCP (mV)" 101.7 102.0 a7.4 |
Modulation Calibration Parameters
Ui c ication Sy Name AT B c [3) VR Une"
98 | dBVuv | | dB mv (k=2}
10 | CW | 00 | 00 | 10 | 000 | 1344 | 25%
Y 0.0 0.0 1.0 1315
Z 00 | DO 1.0 1465

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

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

* The uncenainties of Nom X.Y Z do not sffect the £ field uncertainty inside TSL {soe Pages 5 and 6)
" Numanical inssrzation parameter. uncansinty not reguired

' Uncertainty s determined using the max. Geviaton from inesr renpormse spplying rectangular datribubon and Is expressed for the square of the
feld value

Cortdficats No: EX3-3968_May16 Page 4 of 11
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HCTCO,LTD.

EX3DV4- SN-3968 May 31, 2046

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

Calibration Parameter Determined in Head Tissue Simulating Media

a Relative | Conductivity Depth " Unc

1 {(MHz) Permittivity {Stm) ConvFX | CowFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 1317 13.47 13.17 0.00 1.00 £ 133 %
300 45.3 0.87 12.10 12.10 12.10 0.09 110 | +£133%
450 435 0.87 10.73 10.73 10.73 0.16 1.20 £133%
750 419 0.89 10.27 10.27 10.27 0.51 080 | £120%
835 415 0.80 9.97 9.97 9.97 042 0.87 £120%
200 41.5 0.97 9.62 9.62 9.62 025 120 | £120%
1450 40.5 1.20 8565 8.55 8.55 0.34 0.80 £ 12,0 %
1750 40.1 1.37 845 845 B.45 0.33 0.80 £120%
1900 | 400 1.40 814 B.14 8.14 0.31 0.80 £120%
1850 40.0 1.40 7.89 7.89 7.89 0.37 0.80 +12.0 %
2300 395 1.67 7.72 772 7.72 0.30 0.89 +12.0 %
2450 39.2 1.80 7.30 7.30 7.30 0.35 0.80 £120%
2600 38.0 1.96 7.24 7.24 7.24 0.37 0.80 +£12.0%
5250 35.9 471 5.35 5.35 5.35 0.30 180 | +131%
5600 355 507 4.86 4.66 4.66 0.40 1.80 131 %
5750 354 522 4.78 4.78 4.78 0.40 1.80 | £131%

‘Fvammmzdzlmwmlym#bksvvdlwmlmmm&-lsmn:wwc The
uncertaty & the RSS of the ConvF uncertanty at calibration freq. and the y band. F; y valdsy
Defow 300 MHz is £ 10, 25, 40, 50 a0 70 MHZ for Com assessments ot 30, 64, 128, twmmwrm Ams@umcy
yalgey can be extended 10 110 MH:

* At frequencies below 3 Gz, the valdity of tissue parametars (c and a) can be relaxed to = 10% i liquid compensation formula is 1o
measured SAR values. Al requencies above 3 GHz. the valdity of fissun parametens (« 8nd o) & resiricted (o = 5% m-wynmeRSSd

“ Aipha'Depth are duting calib SPEAG that the davi doe to the b y offect after
nnynhunun1\hvhwbehw30ﬁ:-nﬂheba:thmuwnmmmmwhmm
dlamater from Me boundary,

Certificate No: EX3-2968_May 16 Page Sof 11

F-TP22-03 (Rev.00) 140 /242 HCT CO., LTD



-
ha- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX30V4- SN:3068 May 31, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © p.m,' cw ConvFX | ConvFY | ConvFZ | Alpha® mu (:L";)
150 61.9 0.80 12.46 1246 12.46 0,00 100 | £133%
300 58.2 0.92 11.57 11.57 11.67 0.08 1.1 £133%
450 56.7 094 11.24 11.24 11.24 0.10 1.20 £133%
750 §5.5 0.86 9.65 9.65 9.85 0.40 092 | £120%
835 §5.2 0.97 966 9.66 968 0.49 080 | +#120%
1750 534 1.49 B.16 8.18 8.16 0.34 080 | +£120%
1900 53.3 1.52 7.89 7.89 7.89 0.40 080 | £120%

2450 52.7 1.95 7.31 7.31 7.31 0.41 080 | £120%
2600 6525 216 71 7.11 7.11 0.34 080 | £120%
5250 48.9 5.36 4.37 4.37 4.37 0.50 1.90 +13.1%
5600 485 577 3.78 3.78 3.78 0.55 1.80 £13.1%
5750 48.3 594 3.82 3.92 3.92 0.60 190 | £131%

‘Hwnwymmm«s-1mmcm~mubmsvu4mmr.uwmz) -unumndw 50 MHZ The
uncanuinty is the RSS of the Corvf wquency and the y for the ¥ band. Fragquency velaity
bolow 300 Mz = £ 10,2640, wmnmuinmmmnm 064128, 150-1ammmoecwen Above 5 GHz frequency
validity can b @dended o = 110 MHz.

'mmmmacmmmrydmmumn)mmwn: 1% I fiquid compensation fomua & apptied to
measured SAR values. Al frequencies abave 3 GHz, the valkify of tissue paramatens (¢ and o) s eeictad 0 = 5%. The uncenainty 4 ihe RSS of
mcwwmmybmmnwmumm

wDepth are dorng SPEAG that tho dow 1o the y effect after pecsation s
ohways less (han = 136 for freguancies befow 3 GHz and below & nmtwmsemuuwmwmnmnnmw
diameter rom e bounciry
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HCTCO,,LTD.
EX30V4- SN-3068 May 31, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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Report No: HCT-A-1701-F002-1
HCTCO,LTD.

=X Ay 3R
EX30V4a.- SN:3068 May 31, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
:.g""D&;.a;:*-ﬁ"""""5;:::1;:;33i:;3."7 -
£ [
............. {
Rol []

o I 00T

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX30V4- SN 3968 May 31. 20186
Dynamic Range f(SARc.q)
(TEM cell , fo,u= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Ceartificate No: EX3-3968_May16 Page 9 of 1

F-TP22-03 (Rev.00) 144 /242 HCT CO., LTD



FCC ID: ZNFM400MT

aCT

Report No: HCT-A-1701-F002-1

HCTCO.,LTD.
EX3DV4- SN.3968 May 31, 2016
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_comF) 1= 1900 MHz WGLS R22 (H_convF)
i §°l
3 5

e " o = » . “© ) £ E) » E -
s el
Ly L) L) A 5
P ro— e e

Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz

Devinfion
& bbooo8
°°$3;~o-°

10 08 06 04 02 00 022 04 05 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ha- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

EX3DV4- SN:3968 May 31, 2016

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

Other Probe Parameters

“Sensor Arrangement Triangular
Connector Angle (*) o 834 |
Mechanical Surface Detection Mode T enabled |
Optical Surface Delection Mode | disabled |
[Probe Overal Length 337 mm |
Probe Body Diameter ‘l T 10mm |
Tip Length 9 mm
[ Tip Diameter | —EBTn_r;l_'j
| Probe Tip to Seasor X Calibration Paint . - \ 1mm
| Probe Tip to Sensor Y Calibration Point \ Tmm |
Probe Tip to Sensor Z Calibration Point 1 mm
| Recommended Measuremant Distance from Surface 14 mm !
Cenificate No: EX3-J968_May16 Page 11 ol 11
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HCTCO,,LTD.

Calibration Laboratory of A § Schweieriacher Kaiibnerdienst

Schmid & Partner : G Service suisse détatonnage
Engineering AG g Servizio svizzaro i taratura

Zoughauustrasse 43, 8004 Zurich, Switzertand /;'R\\ Swiss Calibration Service

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

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

Multilateral Agreemant for the recognition of calibration certificates

This catbration cemificate documants the iroceediity 1o national standards. which reafize the physical unis of messuremaents (S1)
The messurements and the with confl peobablily are given on the followng pages and are part of the certificate.

Al have been conducted In the closed kedoratory faciity; enveronmant temparaturs (22 £ 3)°C and humidty < T0%

Catbraton Equipment used (MATE tritical foe calibration)

Primary Standards o Cai Dats (Certificate No. | Scheduled Calibation
Powar moter NP S 104778 06-Apr-16 {No. 217-02280/02268) Ape-17
Fowar sensor NRP-Z91 SN 100244 =16 {No. 21702288) Age 17
Power sansor NRP-291 SN 103245 06-Apr-18 (No. 21702268) Ape-17
Rt 2008 A SN SE277 (20x) 05-Apr-18 (No. 21702293) Apr 17
ole Prode ESIOV2 SN 3013 31-Dec-15 (No_ ES3-3013_Dec15) Dec-16
| DAE4 SN. 660 23-Dec-15 [No. DAES-860_DectS) Dec-16
S y Stand 10 Chock Date (In house) Scheduled Check
Power motet E4A4168 SN GBA1293674 08-Apr-18 (in houne check Jun-16) in house chock: Jun- 18
Power sensor E4412A SN MY41458087 06 Agr- 18 {in house check Jun-16) In houss chack: Jun-18
Power sensor E44124 SN 000110210 00-Apr-18 (in house chedk Jun-16) In house chock: Jun-18
| RF generatcr HP 8628C SN USI42004700 04-Aug-95 {im housae check Jun- 16} In house check: Jur-18
voR Anatyzoe MP 87S3E SN US37380565 18-0c3-01 (in howse check Oct-15) In howse check: Oct-16
Name Functian
Calbvated by MG .
Aporoved by

This calibration canificate shall nct be reproduced excect in Al withou! weilen approvel of the laboratory.
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HCTCO,LTD.

Calibration Laboratory of A = tctior Kbl

Schmid & Partner iy \\-// g Service sulsss détalonnage
Engineering AG g g Servizio svizzero di aratura

Zeughausstrasse 4, 004 Zurich, Switzeriana W Swiss Calibration Service

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

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

Multilateral Agreement for the recognition of calibration certificstes

Glossary:

TSL lissue simulsting bquid

NORM»x.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y.z

pecP diode compression point

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

A B CD modulation dependent linearization parameters

Polarzation ¢ o rotation around probe axis

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

le., B =0is normal to probe axis
Connector Angle nformation used in DASY systam to align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB 865664, “SAR Measurament Requirements for 100 MHz to 6 GHZ'

Methods Applied and Interpretation of Parameters:

o NORMYxy.2: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguide).
NORMx.y.z are only intermediate values, Le., the uncertainties of NORMx,y.z does not affect the E™-field
uncertainty inside TSL (see below ConvF).

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

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 medéa.

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

o Axy.z Bxyz Cxyz Dxyz VRyz A B, C, 0 ate numerical linearation 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 rangs axpressed in RMS voltage across the diode.

« ConvF and Boundery Effect Parsmeters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MH2) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same selups 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 1o improve peobe accuracy close 1o the boundary. The sensitivity in TSL cotrespands
to NORMx,y,z * ConvF whersby 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.

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

» Sensor Offsef: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No lolerance required.

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

Cenificate No: EX3-3903_Sap16 Page 2of 11
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EX30DV4 ~ SN:3803 Septombor 24, 2016
Manufactured:  September 4, 2012
Calibrated: September 28, 2016
Calibrated for DASY/EASY Systems
(Note: non-compatibie with DASY2 system))
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HCTCO,,LTD.

EX3DV4- SN:3903 September 28, 2016

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

Basic Calibration Parameters

[ Sansor X Sensor Y Sensor Z Unc (k=2) |
| Norm (uVAVIim)')* 0.39 0.36 063 +10.1%
[ DCP (mV)" | 102.5 106.2 103.1 |
Modulation Calibration Parameters
uib Communication System Name A ] c 0 VR Une'
. | | o8 |eBVuv | d8_ | mv | (=2 |
0 ow x| 00 0.0 10 | 000 | 1740 | #35%
Y 0.0 0.0 10 184.6
r4 00 00 10 | 1944

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

* The uncertaintios of Noem X.Y.2 to aot atfect the E*-Seid uncentniy inside TSL (see Pagos 4 and 6)
" umerical Enearzaton paameter uncarainty not required

¥ Uncertainty is detenmined wsing the max y from lnear applyng rectangulor distibution and le expresssd for the square of the
feid value
Certificate No. EX3-3903_Sep16 Page 4 of 11
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HCTCO,,LTD.

EX3DV4- 5N:23903 September 28 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © PM' °°'{"u'.‘..°j" i ConvFX | ConvFY | ConvFZ | Alpha® °§.’;.,."3“ (k=2)
150 52.3 0.76 13.42 13.42 13.42 0.00 100 | £133%
300 45.3 0.87 1268 1268 12.68 0.10 110 | £133%
450 435 0.87 11.00 11.00 11.00 0.20 125 | $133%
750 419 0.89 1135 11.35 11.35 033 114 | 2120%
835 415 0.90 10.72 10.72 10.72 051 080 | $120%
Q00 1.5 0.97 10.30 10,30 10.30 0.35 1.01 +12.0 %
1450 40.5 1.20 8.76 8.76 B.76 0.39 080 | £120%
1750 40.1 1.37 875 875 B.75 0.28 085 | $120%
1900 40.0 1.40 8.41 8.41 B.41 0.28 084 | £120%
1950 40.0 1,40 8,22 822 8.22 0.32 080 | £120%

2300 395 1,67 8.01 8,01 8.01 0.32 080 | £120%
2450 302 1.80 7.54 7.54 7.54 0,31 084 | £120%
2600 39.0 1.98 7.42 7.42 7.42 0.31 086 | £120%
5250 359 471 5.51 5.51 5.51 035 1.80 | +£131%
5600 355 507 478 478 478 0.45 1.80 | +13.1%
5750 354 5.22 5.04 5.04 5.04 045 180 | +131%

‘meyuwm:mm:dgmmmmhmvuawm4mmammmn:sown-

is the RSS of the CanvF yuncertainty st calibration fre nd the for the y band. Frequancy valdty
mmmmanozﬁwwwmwmcmmuwu123 1sommvmzmww Above 5 GHz frequency
mmymmmmw 110 MHz
" Al froquencies befow 3 Gz, the vabdity of tissue parametens (c and o) Gan be relaned 10 = 10% If liquid PANSALoN ipin
moasured SAR values. Al Yequences above 3 GHz, the vidity of Sasue parametors (L and o) is restricled 1o = 5% m.mmy-meRSSd
tha ConvF uncertainty for indicated target 1osue parameters.
% AlphalDapth are determined during calibration. SPEAG warrants that the remaining deviston due 10 e boursdary effect sfler compensation i
adwiays lask than £ 1% for frequencies below 3 GHE and below = 2% for frequencies betwean 3-6 GHz &t any distance larger than ha¥ the prabe Sp
dametar kom he boundary.
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HCTCO,LTD.

EXIDVE- SN:3903 Seplember 28, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Rolative | Conductivity Depth® Une

fF(MHz)© | Pormittivity” (8im)" ( ConvF X comfvl ConvFZ | Aipha® | (mm) (k=2)
150 61.9 0.80 1333 | 1333 | 1333 | Doo | 100 | =133%
300 58.2 0.92 1207 | 1207 1207 | 008 | 110 | £133%
450 56.7 0.94 11985 | 11085 | 1195 | 010 | 120 | $133%
750 555 0.95 1050 | 1050 | 1050 | 029 | 113 | £120%
835 552 0.87 1042 | 1042 1042 | 055 | 080 | £12.0%
1750 534 1.40 8,37 8.37 8.37 035 | 081 | £120%
1900 533 1.52 8.10 810 | 810 037 | 080 | £120%
2450 52.7 1.95 7.69 789 | 769 033 | 085 | $120%
2600 525 2.16 7.45 745 | 745 033 | 0080 | £120%
5250 48.9 5.36 463 463 463 050 | 180 | $131%
5600 485 577 385 385 | 38s 060 | 1080 | £131%
5750 483 5.94 413 413 l 4.13 060 | 190 | #131%

* Frequency valdty above 300 MHz of & 100 Mz ondy applies for DASY we 4 and higher (see Page 2), else it is restricted 10 ¢+ 50 MHz. The
umtyluRSSdmc”Fmmncibrmsmmmmmhummtmmm Froquency validity
Delow 300 MHz is £ 10, 26540, 50 and 70 MMz for ConvF nsssssnects of 30 64, 128, 150 and 220 MHz respectively. Above § GHz frequenty
vakity can be extended o & 110 MHz
" A requencies balow 3 GHz. the validity of Sssue pacamedens (e and o) can be relaxes to & 10% If kguid compensaton formula s appied to
measured SAR valuss. At fraquencies sbove 3 GHz, the validty of tissue paramotor (c and o) B restricted 1o & 5% The uncenianty ¥ the RSS of
qummmhmmwtnuuwmm

* Alpha/Depth are ed ouring SPEAG warrants thal the remaning deviaion due 10 the b y ofloct aftar P
mhumunxNbrhumubebu:(m:mm-‘hbnwmwcﬂxnowmmmmﬂmmm
dismatsr frum the houndary.
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HCTCO.,LTD.
EX30V4- SNIS03 Seplember 28, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavequide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: ZNFM400MT
HCTCO,LTD.

Report No: HCT-A-1701-F002-1

EX3DV4- SN:3603

Saplember 28, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
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Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No: HCT-A-1701-F002-1
HCTCO,LTD.

EX3DV4.. SN:3903

September 28, 2016

Dynamic Range f(SARcad)

(TEM cell , fouu= 1900 MHZz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EX3DV4.. SN:3903 Seplember 20, 2016

Conversion Factor Assessment

=835 MHz WGLS RS (H_convF) = 1800 MHz, WGLS R22 (H_convf)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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EX3DV4- SN:3503 September 28, 2010

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

Other Probe Parameters

Sensor Arrangement Triangular
[ Connector Angle () . I 333 |
"Mechanical Surface Detection Mode \‘ [~ enabled
Optical Surface Detection Mode ‘ disabled
Probe Overall Length h 337 mm
“Probe Body Diameter = — | f0mm
Tip Langth [ “Omm |
Tip Diameter 25 mm
_-Pro—beﬁb to Sensor X Calibration Point Tmm |
Probe Tip to Sensar Y Calibration Point 1 mm
Probe Tip o Sensor Z Calibration Point Tmm |
[ Recommended Measurement Distance from Surface 1 14 m i

Certificate No: EX3-3803_Sep16 Page 110of 11
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FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1
HCTCO,LTD.
Calibration Laboratory of ) [ Schweizerischer Kalibriorgbenst
Schmid & Partner S g Service sutsse d'atalonnage
Engineering AG g Servisio avizzero di taesturs
Zeughausstrasse 43, 5004 Zurich, Switzertand

Accrediled by he Swiss Accreditation Service (SAS)
The Swiss Accreditation Service s one of the signatories to the EA

This catbeation cerficale documents the taceatilty to national standards, which reskze the physical units of measutements (S1).
The massuremonis and the uncarainties wih corfidence probabilty arw gaen an the tollowing poges and are part of the certficate.

o Ay Swiss Callbration Servics

Accreditation No: SCS 0108

Multitateral Agresmaent for the recognition of calibration certificales

All caldratons have been cooducied in the dosed y faciny. P (22 £ 3)°C and hemidity < TO%
Calibration Equipment used (METE critcal for calibrafion)
Pramary Staedards o] Cat Date (Corvécate No j Schadued Caleration
Powet tmeder NRF SN 104778 05-Ape-18 (No. 217-02288/02258) | Apr17
Power seraof NRP-Z01 SN: 103244 16 (Na. 217-02288} Apr-17
Power sensor NRP-201 SN: 103245 06-Agr-16 (No, 217-02289) Ape-17
Ref 20 4B Anorustoc SN: S5277 (20x) U5-Apr-16 (Na_217.0229)) Ape11
Rk Probs ES30V2 SN: 3013 31.00c-15 (No. ES3-3013_Dec15) Dac-10
DAE4 SN 8680 23-Dec- 15 (Na. DAEA-860_Dec15) Doc-18
| Secondary Stanards 10 Chack Data (n hoase| Schocsed Ceck
Power meter E44198 SN. GB41293574 08-Apr-18 (in houss check Jun-18) in houte chedk. Jun-18
|_Power sensor E4412A SN. MY4 1428067 08Agr- 16 (in house chick Jun-18) in bouse check Jun-18
Power sansot E4412A SN: 000110210 0B-Ape-18 (In house check Jun-18) In house check: Jun-18
|_RF geneamor HP 8648C SN US3642001700 O4-Aup-98 (in house check Jun-16) In house check Jun-18
Natwork Anatyzer HP 8T53E BN USI7300588 18-Oct-01 {in house check Oct-15) In housa check: Oct-10
Cafibrated by,
Approwed by

T calibration ceetificats shal naf be repr: duced eacopt in hul wthout written approwal of tha labodatory
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Calibration Laboratory of

TP L

AN Schweizerischer Kalibrierdi
Schmid & Partner % ?; Service suisse d'étalonnage
Engineering AG g Servizio svizzoro di taratura
Zoughausstrasse 43, 8004 Zurich, Switeeriand o S guies Caitiration Service
Accredted by Bw Swiss Accredtation Servion (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Servica is one of the signatodes to the EA
Multilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitlvity in TSL / NORMx,y,2
DCP dioda compression point
CF crast factor (V/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters
Polarization ¢ o rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (st measurement center),
e, B =0 is normal to probe axis
Connector Angie information used in DASY system to align probe sensor X 10 the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

IEC 62209-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held devices ussd 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 885684, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

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

NORM(TIx.y.z = NORMx.y.z * frequency_response (see Frequency Response Chart). This inearization is
Implemented in DASY4 softwara versions iater than 4.2. The uncertainty of the frequency response is included
In the stated uncertainty af ConvF.

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 dapend on frequency nor media.

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

Ax,y.z: Bxy.z; Cxy.z; Dxy.z: VRxy,z: A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, VR is tha maximum calibration range expressed in RMS woitage across the diode.

ConvF and Boundary Effect Paremeters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values sre given. These parameters are
used In DASY4 software to improve probe accuracy cloge 1o the boundary. The sensitivity In TSL cormesponds
to NORMx,y,z * ConvF whereby the uncerainty corresponds to that given for CanvF. A frequency

ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz o + 100
MHz

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

Sensor Offset: The sensuor offset corresponds 1o the offset of virtual measurement center from the probe tip
(on probe axis). No lolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required)
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Manufactured: March 17, 2015
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Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systam!)
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

EX30V4A- SN.73T0

August 30, 2016

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

Basic Calibration Parameters

Sensor X | Sensor Y Sansor 2 Unc (k=2) |
Norm (V/(V/im)*)* 0.46 0.49 0.42 101 % |
DCP (mV)" 88.7 ‘ 1083 i 937
Modulation Calibration Parameters -
uiD [ Communication System Name A ) c D VR Unc'
d8 | dByuv 4B mv (k=2)
[0 | cw_ X | 00 00 10 | 000 | 1398 | #33%
E | Y | o0 0.0 1.0 B RN
1 z| 00 0.0 1.0 1426 ]

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

* The uncenabes of Narm X Y,Z do not aftect the E' #eid uncertainty Inside TSL (4ee Pages 5 and 6)
¥ Numarcal linearization paremaler uncestainty not required
¥ Uncestarty s dotermined Lsing e max. devation fom fnasr response applyng rectanguiar disiribution and i expressed for the square of 1he

falt valve
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EXI0DV4A- SN 7370 August 30, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

. - Relative | Conductivity r . Depth ™ Unc

(MHz)© | Permittivity {S¢m) ConvF X | ConvFY | ConvFZ | Alpha (mm) | {k=2)
150 523 0.76 1330 13.30 1330 0.00 1.00 | $133%
300 45.3 0.87 1228 12.28 12.29 0.10 130 | $133%
450 435 0,87 11.07 11.07 11,07 017 1.60 £133%
750 419 0.89 10.41 10.41 10.41 042 0.91 +120%
835 4.5 0.80 10.00 10.00 10.00 043 080 | 120%
500 41.5 0.87 9.75 9.75 875 038 093 | +120%
1450 40.5 1.20 8.60 B8.60 B.60 0.41 080 | £120%
1750 40.1 1.37 8,52 852 B.52 0.40 080 | £120%
1900 40.0 1,40 8.16 8.16 B.18 0.37 0.80 £120%
1950 40.0 140 7.94 7.94 7.94 038 0.80 £120%
2300 30.5 167 7.92 792 7.92 0.31 080 | £120%
2450 302 1.80 7.28 7.28 7.28 0.41 080 | £120%
2600 39.0 1.96 715 715 7.15 0.41 080 | £120%
5250 359 4.71 5.26 526 526 0.35 1.80 £13.1%
5600 355 507 4.60 4.60 460 0.40 180 | 2131%
5750 354 522 4.85 4.85 4.85 0.45 180 | =131 %

-Fmvunnym:\ooma:1mmu~ymumsvn4wmtmwnmn-ww:mum ™e
uncortanty is the RSS af the ConvF uncarainty at calibration frequancy ard the uncedainty for the incicated frequency band Freguency valdity
betow 300 MHz in 2 10, 25, 40, 50 and 70 MHz for Corn® assessments at 30, 54, 128, 150 and 220 MMz respectively, Abowe 5 GHz fraquency
validity can bo extended 10 = 110 MHz

" Al frequencios below 3 Gz, the validty of bssue paramesens (c and o) can be reiaxed to + 10% If hgwd compensaticn formuda & appid
measured SAR values. Al freguencies above 3 GHz, the valdity of lisale parometers (2 and o} in restncled 10 = 5%, The uncertainty is the RSS of

% ApnaDepth are determined during caiteation. SPEAG thaet the remaining devi Out 10 the boundary efect alter COMPONSANON is
mmm-.:sbrrmmum:mmmxnvwmm}ecmn-vyumu:ommwm-mrw
dismeter from the boundary
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) © M' “?‘w‘n'?}"""' ComvFX | ConvFY | ConvFZ | Alpha® m (u'k-.;)
150 619 0.80 1243 | 1243 | 1243 | 000 | 100 | £133%
300 582 0.92 1162 | 1162 | 1162 | 008 | 120 | £133%
450 56.7 0.94 122 | 122 | 122 | 010 | 150 | s133%
750 555 098 9,96 9,96 996 | 049 | 088 | £120%
835 552 097 987 9.87 9,87 038 | 084 | £120%
1750 534 1.48 8.24 8.24 824 037 | 080 | £120%
1900 53.3 1.52 7.92 7.92 7.92 042 | 080 | +120%
2450 52.7 1,95 762 762 7.62 035 | 080 | 2120%
2600 52.5 2.16 742 7.42 7.42 043 | 080 | 2120%
5250 489 5.36 456 488 485 | 050 | 190 | 2131%
5600 485 577 3.92 3.92 392 055 | 190 | +131%
5750 483 504 | 425 425 425 055 | 190 | £131%

“anmym:muwauoomam-nomwmsvwcmmtm?mn—ummm:ww.me
uncertainty is the RSS of the ConvF uncertarty ut calibraticn frequency 3nd the uncertainty for the indicatad kequency tand Frequency valdity
Dalow 300 MHZ s 2 10, 2840, 50 and 70 MHz for Cond assessments at 30, 64, 128 150 and 220 MHz rospectvely. Above § GHz frequency
vahdity can be extended to £ 110 MHz,

" At frequancies bakw 3 GHz, the vaiidity of Sssue parmaters (¢ Bnd n] can be refised t0 = 10% it Tquk! compensatan famuta i appfied 1o
mensuret SAR values. Al froguoncies abave 3 GHz, the validiy of lissus paremeten: (c and a) i restricted (o ¢ 5% Tha uncartainty & the RSS of
the ConvF uncarainty for indicatnd farget tissue paramedens.

% Apha'Depth am detwmined duting caitinsson. SPEAG that the ] y due 10 e bouncary effoct ahor compansaton &
ahways sees than £ 1% for frequecrise below 3 GHZ and balow = 2% for frequencies between 3-6 GHx at any datance larger than ha the probe to
diamater from the boundary.
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Frequency Response of E-Field
(TEM-Cell;ifi110 EXX, Waveguide: R22)

quency response (normalized)
o

09
08+
g =
o =
(' N |
06
05+ R - ' S . L L
0 500 1000 1500 2000 2500 3000
f [MHZ]
o * |
eEM Rz
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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August 30, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM
3;: .“,_,AL.g.ae,.-.J,.
a

- 2

f=1800 MHz,R22

.l:'!b"‘"“"""aa

Uncertainty of Axial 1sotropy Assessment: £ 0.5% (k=2)
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Certibeate Ne

August 30, 201

Dynamic Range f(SAR;caq)
(TEM cell , fouu= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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Conversion Factor Assessment
= 835 MHz, WGLS RS (H_comvf) = 1800 MHz WGLS R22 (H_comF)
18 » 1
1. .
1w » '._
2 ”
I b
; 3 i
o ; : ol . - 2s
L] ' - L ] . X » - - - [ ] L] " :~ b n n -
xR T B I 2,
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
10 -08 08 04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Other Probe Parameters

| Sengor Arrangement Triangular
[ Connector Angle (') a T 989
| Mechanical Surface Detection Mode " enabled
| "Opbeail Surface Detection Mode N disabled |
“Probe Overall Length 337 mm |
"Probe Body Diameter — 10mm |
Tip Lengih Smm |
Tip Diameter 25mm
| Probe Tip to Sensor X Calibration Point imm
Probe Tip to Sensor Y Calibration Pont o Tmm
| Probe Tip to Sensor Z Caiibration Point 1 mm
&commended Measurement Distance from Surface : 1.4 mm |
Certilicate No: EX3-7370_Aug16 Page 11of 11
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

HCTCO.,LTD.
Calibration Laboratory of 20 — "
Schmid & Pariner %@//'& S W-ﬂmd':::tmqo
Engineering AG o ¢ Servizio svizzero di taratura
Zoughaunstrasse 43, 1004 Zurich, Switterland RN S suiss Cakibeation Service

GOy

Accredited by ihe Swiss Accreditaton Sarvice (SAS)
Tho Swias Accreditation Sarvice is one of the signatories 1o the EA
Muttilateral Agreement for the recognition of calibration certificates

Accreditation No.: SCS 0108

Gbpect EX3DVA4 - SN:3967

Calbraton procedure(s)

QA CAL-25v6

Cattraton tate Decaember 14, 2016

Thum calraton certilicate cocuments ine iy 10 natonet

, witich realize the

Calibration procedure for dosimelric E-field probes

QA CAL-01.v8, QA CAL-12.v9, QA CAL-14.v4, QA CAL-23.v5,

The messuremants and the uncer with cond

Al calibrations have bean conducted in the dosed tab

Yy ity

Calisrtion Equipmnt used (MATE criieal for calibratian)

y untts of (S1)
Y are givan on the otlowieg pages and are part of the cendcale

s (22 = 3)°C arxd humidity « T0%

Tres catbrabon certificate shall not be reproduced escect in Ul withoul wiilten sppraval of the lsbatstary

Primary S8 D | Cal Date (Cortficate Na ) Scr Casbd

Fowst mets NRP SN 1778 06-Apr-16 (No. 217-02288X12269) Apr-17

Powet sanscr NRP-Z31 | SN 105244 06-Ape-18 [No. 217-02288) Ape-A7

Powarsenscc NRP-Z9Y | SN 903245 | 06-Ape-16 {No. 217-022660) Apear

Retainnce 20 0B Altenuntor SN. 55277 {204) 05-Ape-15 (No. 247-02263) Apr-A7

Reterence Probe ESIOV2 SN- 2013 31-Oc-15 (Nu. £83-3013_Dec15) Duc-16

DAE4 SN. 660 23-Dec-15 [No. DAE4-660_Dec15) Dec-16

Secondary Standarts 7} Chock Dt (0 house) Schedulad Check

Powsr meler E44166 SN. GBA12603674 06-Ape-16 (1 houne check Jun-16) In bouse check: Jun- 18

Powar pensor E44124 SN: MY4 1498067 06-Apr-16 (i housa check Jun-16) In house check: Jun-18

Power sensor E44124 SN D001 10210 06-Apr- 16 (i houss check Jun-16} In bouse check: Jur-18

Rf g HP* BUABC SN USIBA2001 700 04-Aug-20 (in housa check Jun-18) | In house chack: Jun-18

Network Analyzer HP 8753E | SN US37300635 13-0ct-01 {in hous check Oct-18) In house check; Oct-17
Naime Functon

Gatiorated by: Juton Kastrus Laboentory Techrucian a % (Z‘/b'

Approved by Kat Pokevic

1ssued Decernber 14, 2010
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Calibration Laboratory of b, W— i

Schmid & Partner — g Sorvics sulsse 4'21";-\4-
Engineering AG % Servizio svizzero o taratura

Zoughausstrasse 43, 8004 Zusich. Switzerland fmﬂﬁ'\; 8 viies Cotirmicia Siivice

Acoredsed by the Swiss Accredtaton Senvice (SAS) Accreditation No.: SCS 0108

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

Multilateral Agroement for the recognition af callbiration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y.2 sensitity In free space

ConvF sensifivity in TSL / NORMx.y.z

oce diode comprassion point

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

A BCD modulation dependent knearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 & rotation sround a&n axis that is in the plana normal to probe axis (at measursment centar),

e, B =0 isnormal to probe axis
Cannector Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, “IEEE Recommended Practice for Detormining the Peak Spatinl-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communicstions Devices: Measurement
Tochniques”, June 2013

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

c) [|EC 82208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless c nication 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 GH2"

Methods Applied and Interpretation of Parameters:

o NORMy.y.z: Assessed for E-fleld polarization = 0 (f < 900 MHz in TEM-cell, f> 1800 MHz: R22 waveguide).
NORMx.y,2z are only intermediate values, Le., the uncerainties of NORMx,y,z does not affect the E”-field
uncertainty inside TSL (see below ConvF)

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

e DCPxy,z- DCP are numerical linearization parameters assessed based on the data of powsr sweep with CW
signal (no uncertainty required). DCF does not depend on frequency nor media,

* PAR: PAR Is tha Peak 1o Average Ratwo that Is not calibrated but determined based on the signal
characteristics

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

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using anaiytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close 10 the boundary. The sensitivity in TSL comesponds
to NORMx.y.z * ConvF whereby tha uncertainty corresponds to that given for ConvF. A frequency
ConvF is used in DASY version 4.4 and higher which alows extending the validity from £ 50 MHz to £ 100
MHz

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

* Sensor Offset The sensor offset corresponds to the offset of virlual measurament center from the probe tip
(on probe axis). No tolerance required

« Connector Angle: The angle is assessed using the information gained by datermining the NORMx (na
uncenainty required),

Centificate No: EX3-3967_Dec1tl Page 2of 11
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Probe EX3DV4
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Manufactured:  September 30, 2013
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Calibrated for DASY/EASY Systems
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters
Sensor X Sensor Y Sensor Z Unc (k=2)
Noem (uVAVimy'y* 0.53 040 047 | £101% |
[ DCP (mV]" 993 99 1 100.0
Moduilation Calibration Parameters
uiD | Communication System Name A B c D VR Une'
a8 d8vuv dB mV (x=2) |
0 cW | x| o0 0.0 10 | 000 | 1458 | +30% |
‘ Y100 |00 [ 10 1437 -
Z| 00 06 | 10 1533 | ]

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

* The uncaraertes of Nom X Y,2 do mot affect the E' Seld uncenainty inside TSL (see Pages 5 and §)
' Numencal linearization parameder uncortanty nol required
 Uncertarty m determined 1ming the max. devaton fom Snasr responie spphing iectanguier datridution and s axpressed for the squane of the

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dopth” Unc

1(MH2)© | Permittivity” (Sim)" ConvF X | ConvF Y | ConvFZ | Alpha® | (mm) tk=2)
150 523 0.78 12.93 12.93 12.93 0.00 100 | £133%
300 45.3 0.87 12.08 12.08 12.08 0.10 120 | £13.3%
450 435 0.87 1112 | 1112 11,12 015 1.20 £13.3%
750 41.9 089 1053 | 1053 10,53 0,56 0.80 £120%
835 41.5 0.90 10.07 10.07 10.07 0.43 0.80 £120%
900 415 097 994 9.04 9.04 0.50 0.81 +120%
1450 405 1,20 8.48 8.48 848 0.42 080 | 2120%
1750 401 1.37 844 B.44 844 031 | 080 | £120%

100 | 400 1.40 8.22 822 | 822 037 | 080 | £120%
2300 395 1.67 7.74 7.74 7.74 0.35 080 | +120%
2450 39.2 1.80 748 7.48 7.48 0.34 085 | £120%
2600 39.0 196 7.23 7.23 7.23 0.40 086 | £120%
3500 37.9 291 7.41 7.41 7.41 0.48 085 | £131%
5250 359 471 5.49 5.49 5.49 0.30 1.80 £13.1%
5600 355 5.07 4.78 4.78 4.78 0.40 1.80 +131%
5750 354 522 5.08 5.09 5.09 0.40 1.80 +131%

" Freguency validity above 300 MHz of = 100 MHz onty spptes for DASY vt 2 and higher {see Page 2). eise i is /estricted 10 2 50 MH2. The
urcertainty 1 the RSS of tha ConvF uncerainty at calibration freguency and the uncertainty far the indicated freguency band. Frequency valdty
betow 300 MHz in ¢ 10, 25, 40, 50 and 70 MMz far Comé asasssmants ot 30, 64, 128, 150 and 220 Mz respectively. Above 5 GHz requancy
validity can be extanted 10 = 110 MMz

' At frequencies below 3 GHz, the valdey of lissue patsmeters (c and o) Can be rekined to + 10% £ Sgud campensation loomula is appliisd to
measured SAR valuss. Al requenciot above 3 GHz, the validity of fasos pacametens (x and o) W resiricied 10 & 5%, The uncertainty & the RSS of
the CorwF uncartaimty for indcated targed Disdus porametan

U AghaiDepth are determined during cabration. SPEAG wamants that the remaining deviation due to the doundary effect after compensation &
Fvatys loss than 1 1% Tor frequencies below 3 GHz and below £ 2% for frequencies between 30 GHz at any distance wose than half thi probe N
dameter from the bouncary
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EX30Va- SN 3967 Docembaor 14, 2010

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Unc
t(MHz)® | Permittivity" (Sim)* ConvFX | ConvFY | ConvFZ | Alpha®| (mm) | (k=2} |
150 619 0.80 12.24 12.24 12.24 0.00 100 | $133%
300 58.2 0.92 11,82 11.89 1189 | 005 115 | +133%
450 56.7 0.94 11,82 11.82 11.82 0.08 115 | £133%
750 55.5 0.96 9.79 9.79 9.79 0.35 107 | £120%
835 55.2 0.87 9.62 9.62 9.62 0.35 098 | £120%
1750 53.4 1.49 8.19 8.19 8.19 0.43 080 | +120%
1900 533 152 7.87 7.87 7.87 0.43 080 | £120%
2300 52.9 181 7.68 7.68 7.68 0.48 0.80 | £120%
2450 527 1.85 749 7.49 749 0.38 080 | =120%
2600 52.5 216 7.28 7.28 7.28 0.37 080 | £120%
3500 51.3 3.31 6.82 6.82 8.82 0.53 079 | £131%
5250 489 5.36 4.7 4.71 471 0.40 190 | 2131%
5600 485 5.77 4.00 4.00 4.00 0.50 190 | £131%
5750 483 5.94 424 | a2¢4 | 424 | 0s0 | 100 | 2131%

Fmvmmmmud:tooumuwwpmhmsvucmmzmmpnebeu-usnummgsom The
unceranty s the RSS of the ConvF uncertainty ot calbeution | y and the L y for the frequency band. Freguency validity
Delow 300 Mz is £ 10 25, 40, SO and 70 MHz for ConvF nasessments af 30, 54, 128, ISONQZOMWM Above 5 Gz fraguency
warlichly can be extended 1o ¢ 110 MHz
“ At froquoncies below 3 GHz, the valdity of litsue pansmeten (x snd o) can be refsxed 10 = 10% if liquid compensation fomula is 1o
massured SAR valuss. Al requencies above 3 Gz, the valldity of Sssue porametnrs (¢ and o) s restricied o + 5% The uncertainly o 1he RSS of
IMCO'M’ whmmwmmm

“ Alpha/Degpth are SPEAC that e remanng Ceviahon tus 10 e b y offect ahor

always less than = mummsemmmxnmmmum-wmmmnﬂmmw
Gameter from the boundary,
Cenificate No. EX3-3967_Dec10 Paga 6ol 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

S

Conificate No. EX3-3867

500 1000 1500 2000 2500 3000
f [MHz)

en Rz

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: ZNFM400MT

EX3DV4- SN.3567

Enor [d5

Cartificate No: EX3-3967_Dect6

Docember 14. 2018

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz,R22

60 -;i Lot t-S S e e R e = TS SPu———— S

'(l. iz |"-'-.‘7!1: —:J

1000 MM2

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCTCO,LTD.
EXI0V4- SN:3867 December 14, 2016
Dynamic Range f(SAR}caq)
(TEM cell , foua= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EXIDVA- SN:39GT

Decamber 14, 2016

Conversion Factor Assessment

=835 MHz WGLS R9 (H_convF) f= 1800 MHz WGLS R22 (H_convF)

e

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

- R-B B

comashd

10 08 08 04 02 00 o2 04 08 08 10

Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DVA- SN.3067 Decamber 14, 2016

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

Other Probe Parameters

[ Sensar Arrangement Triangular |
Connector Angle (*) 271
[ Mechanical Surface Detection Mode | enabled |
? Optical Surface Detection Mode disabled |
[ Proba Overall Length | 337 mm |
| Probe Body Diameter = === [ ~ 10mm |
[ Tip Length — l Smm |
[Tip Diameter 25mm |
Probe Tip 1o Sensor X Calibration Point | 1mm i
[ Probe Tip to Sensor Y Calibration Point T mm |
[ Probe Tip to Sansor Z Calibration Point o ! ~Tmm |

Recommended Measurement Distance from Surface [ 1.4mm |

Cerlificata No: EX3-3967_Dec16 Page 11of 11
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Calibration Laboratory of S Schwelzerischer Kalibrerdienat
Schmid & Partner S5 (YA 3 seicasuisn cbaonnmce
Engineeringf\G g Servisio svizzoro i taratura
Zeughausstrasse 43, 8004 Zurich, Switerland A~ NNt/ Swiss Calitwation Ssrvice
b
Accredted by the Sates Accredtation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service ls one of the signatories to the EA
Multilaternl Agroesment for the recognition of calibeation carntificates

This caibration camiicate COCUMonts the FEceabity (0 NAlonal standancs, which realze Ihe physical units of enls (SI)
Tha measuremants and the ies with confi prubatriity are given on the folowing pages and are pan of the cenificate
Al catbrations tave boen conducind in the closed y laciity. {22 2 3)°C and humidty < TO0%

Cadteaton Equipment used (MATE critical for calratian)

Primary Standarts 0 Cal Durte (Centificate No ) Scheduled Calitration
Powes mete NRP SN 104778 08-Apr-16 {No, 217-0228810228%) Apr17
Fower sensor NRP-291 SN_103244 OB8-Anr16 (No. 217-02268) Ape-17
Power sensor NRP-Z91 SN 103245 06-Apr-16 {No, 217-02288) Ape-17
Redatunce ) 0B Atterautor SN SS2T7 (20x%) 05-Ap-16 (No. 21702293) Age-1T
Feference Probe ESIONV2 SN 3013 31-Dec15 (No. ES3-3013_Dec15) Ooc-16
DAE4 SK. 680 23-Dec-15 (No. DAE4-660_Dec15) Oac-16
Standurds 10 Chuck Dt (i house) Schaduled Check
Power mater E44 156 SN GB41263074 M-QEMEMMM‘II) In house check: Jun-18
Powsr sursor E44124 SN MY4sas8087 06-Apr-16 (0 house check Jun-16) In house check. Jun-18
Power pensor E4412A SN 000110210 06-Apr- 1 (in houss check Jun-10) In house check: Jun-18
| RF germraor HE* B648C SN USH2U01 700 Od-Aug-94 (n house check Jun- 16} In house check. Jun- 18
Notwork Anafyzer HP BT53E SN USITIB0SE5 18.0ct-01 {in houss check Oct-18) In howse check: Oc-17
Name Function Sigrature
Appeoved by

Issued: Novembor 28, 2016

This caltraton cerificate shad not be reoroduced secapt i full withoet weitten appooval of the Ssbocalory

Cerificale No: EX3-3797_Nov16 Page 1of 11
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Calibration Laboratory of A atitaaitich can
SN/ /3. Kadib

Schmid & Partner locu D Servin suone @liioonsos
Engineering AG ! 3 Servizio svizzero di taraturn

Zoughausstrasse 41, 8004 Zurich, Switzeriand Qﬁv’ S swias Calibration Service

MY

Accrecited by the Bwiss Accreditation Servics (SAS) Accroditation No.; SCS 0108

Tha Swiss Accreditation Seevice is one of the signataries to the EA

Multitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

oce diode compression point

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

A B CD modulation dependent linearization parameters

Polanzation ¢ @ rotation around probe axis

Polarization 8 4 rotation around an axia that is in the plang normal to proba axis (at measurement center),

Le., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate systom

Calibration is Performed According to the Following Standards:

)

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 Davices: Measurement
Techniques”, June 2013

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

[EC 62209-2, "Procadure 1o 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"

Mcthods Applied and Interpretation of Parameters:

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

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

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

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

Axy.z. Bxy.z. Cay.z Oxy.2 VRxyz A B, C, D are numerical inearization parameters assessed based on
the data of power sweep for specific modulation signat, The parameters do not depend on frequency noe
media. VR is the maximum calibration range expressad in RMS voitage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for { £ 800 MHz) and inside waveguide using analytical fiekd distributions based on power
measurements for f » 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given, Thess parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponcds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency

ConvF is used in DASY varsion 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz

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

Sensor Offset: The sensor offset comespands 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)

Certificate No, EX3-3797_Nov1s Page 2 of 11
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HCTCO,,LTD.

EX3DV4 - SN:3797 Novernbet 26, 2016

Probe EX3DV4

SN:3797

Manufactured:  April 5, 2011
Calibrated: November 25, 2016

Calibrated for DASY/EASY Systems

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

EX3DVa- SN.3797 November 25, 2016

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

Basic Calibration Parameters

______ Sensor X { Sensor Y { Sonsor Z Unc (k=2) |
o ViV | 08 05 055 F10.1%
DCP (mV) a7.0 a7.7 ; 972 ) ]
Modulation Calibration Parameters
uiD | Communication System Namo | A | 8 c D | VR Unc
d8 dBvuv a8 mv (k=2)
[ W X | 00 0.0 1.0 D00 | 1332 | 235% |
| ¥ 00 | oo 1.0 wes ||
| zZ| 00 co | 10 146.9

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 lo a coverage
probability of approximately 95%.

* The uncertaiones of Norm X Y, Z do not sfact the £ -Seid uncertainty inside TEL {see Pages 5 and &)
* Nurmencal linearzaton parameter. uncertanty not requited

£ Uncertarty & datormined Using the max. deveation from Inear responie aplying rectangulir deribubon wnd s seprussod for the square of the
faid vanw

Centificate No: EX3-3797_Nov16 Page 4 of 11
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EX3DV4- SNITHT November 25, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth” Unc
f(MHz)© | Pormittivity" (Stm)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2) |
150 52.3 0.76 11.99 11.99 11.99 | 000 100 | £133%
300 453 087 11.04 11.04 11.04 0.10 1.25 133 %
450 435 0.87 10,36 10,36 1036 | 0415 126 | £133%
750 419 0.89 9.66 9.66 9.68 0.44 088 | +£120%
835 4.5 0.90 933 9.33 9.33 0.33 1.01 | £120%
900 41.5 0.97 917 917 9.17 046 | 080 | +£120%
1450 40.5 1.20 8.03 8.03 8.03 043 | 080 | £120%
1750 40.1 137 8.03 8.03 8.03 032 | 080 | £120%
1900 40.0 1.40 7.79 7.78 7.79 030 | 080 | +120%
2300 395 1.67 7.50 7.50 7.50 036 | 080 | £120%
2450 302 1.80 7.21 7.21 7.21 038 | 080 | £120%
2600 39.0 1.96 6.97 697 8.97 040 | 083 | +120%
5250 359 471 5.06 5.06 506 0.35 180 | #131%
5600 35.5 5.07 462 4.62 4.62 0.40 180 | 2131 %
5750 35.4 5.22 476 AT6 476 0.40 180 | 2131%

* Frequency validity above 300 MMz of 4 100 Miz anly apphes for DASY w4 and hghor (see Page 2), slue it is resticted 10 = 50 MHz The
uncsrtainty is the RSS af the Convi uncaraety at calitration frequancy and the uncertainty for the indicated froguency band Froquency validity
Detorw 300 MHz iz # 10, 25, 40, 50 and 70 MHE %or Com assesamonts st 30. 64, 126, 150 and 220 MHz respectively. Above § Gz fmgquency
vilidity can be extended to & 110 MHz

' At frequancies betow 3 GHz, the validity of tasue parometers (¢ #nd o) can be relaxed 1o = 10%  iquid comp formata i apphod o
muasured SAR valuss Al frequsncms above 3 GHz, the validty of tissue patametenn (s and o) s restncied 10 + 5%. The uncertainty s the RSS of
ywwmwwmwm

Apha/Daepth ae dunng 1. SPEAG that the g deviation due 1 the boundaey sfiect sfinr compensation s
mmm:mvummmbemammbem:nmmumu@unmmmmmmmmw
diameter trom tho boundary.

Cenificats No. EX3-3797_Nov16 Page Sof 11
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HCTCO,,LTD.

EX3DV4- SN:3787 November 25, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity Dopth® Unc |
1(MH2) | Pormittivity” (Sim)" ConvF X l ConvFY | ComvFz | Alpha® | (mm) {k=2) |
150 61.9 0.80 138 | 1138 1138 | 000 100 | 2133%
300 58.2 0.92 11.02 11.02 11.02 | 005 116 | £133%
450 56.7 0.94 10,70 10.70 1070 | 0.08 116 | $133%
750 55.5 0.96 9.60 9.60 9.60 050 | 080 | $120%
835 55.2 0.97 9.42 9.42 0.42 0.44 080 | £120%
1750 534 1.49 7.75 7.75 7.75 034 | 093 | £120%
1900 53.3 1.52 7.45 7.45 7.45 0.41 080 | 2120%
2450 52.7 185 | 7.12 7.49 7.19 042 | 080 | £120%
2600 525 | 216 6.94 5.94 694 032 | 080 | £120%
5250 489 5.36 4.43 443 443 0.45 190 | £131%
5800 485 5.77 303 | 393 393 0.50 180 | +13.1%
5750 483 5.94 419 4.19 419 0.50 100 | £131% |

:meysmmmmu;moumomywmmsvu,nnm(mvmn.manmbxson. The
uecertainty Is The RSS of the ConvF uncertmnty at calrasion fraquency and the uncedsinty for the indicated fruquency band Frequency validity
Derw Y00 MHz 1 = 10, 25 40, 50 and 70 MMz for CorF assessmants at 30. 64, 128, 150 and 220 MHz respectively. Above 5 GHe egquancy
validity can be extended 10 + 110 MHz

" A frequancies below 3 Gz, the valdity of basue parametars { and o) can be relaxed i = 10% # bquid compensation formuls i apphed o
muanured SAR values. At froquencios abave 3 GHz, (he valsty of tissus paramaters (¢ and o) s restricted 10 1 5% The uncertainty & the RSS of
he Com® uncenainty for indicoted tarpet tissue paremeters

¥ aru dotermined during caibration. SPEAG warrants that ihe remaming deviation oue % the boundary effect afer campankation &
alwoys less than = 1% for frequancies betow 3 GHz and below = 2% for requencias botwaen 3-6 Gz ot any distance arger an half the probe p
diamader from e boundary

Certificute Noc EX3-3797_Nov16 Page 6 of 11
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FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1
HCTCO.,LTD.
EX30VA- SNA797 November 25, 2016
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Fraquency Response of E-fleld: £ 8.3% (k=2)
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EX30DVA- SN:3707 Novamber 25, 2016

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

Cantificate No. E

EX30V4- SNATOT

Novombet 25, 2016

Dynamic Range f(SAR}caq)

(TEM cell , foua= 1900 MH2)
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Uncortainty of Linearlty Assessment: £ 0.6% (k=2)
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EX30V4- SN3TSTY Novernber 25 2016

Conversion Factor Assessment

f= B35 MHz WGLS RS (H_conv) f = 1900 MMz WGLS R22 (H_convF)
L)
3 3
b - -~ .
. i . .
s — ek

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

Devalion
e 5

.10 08 08 L4 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EX3DV4- SN3797 November 25, 2016

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

Other Probe Parameters

| Sensor Arrangement Trangular
Connector Angle (*) | 689
| Mechanical Suface Detection Mode — enabled
Optical Surface Delection Mode ‘ ‘disabied
Probe Overall Length S T 337 mm |
Probe Body Diameter 10 mm |
Tip Langth ——— — amm |
[ Tip Diameter | — 25mm |
[ Probe Tip to Sensor X Calibration Posnt I 1 mm |
| Probe Tip to Sensor Y Calibration Point | Tmm |
" PmbeiT'é) to Sensor Z Calibration Poiet T 1mm |
SN — - 4 !
i Recommended Measurament Distance from Surface 1.4 mm
Ceonificate No: EX3-3787_Nov16 Page 11 of 11
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Attachment 4. — Dipole Calibration Data
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HCTCO,,LTD.
Calibration Laboratory of A G Schweizerischer Kafibrierdionst
Schmid & Partner % c Service suisse & étalonnage
Engineering AG ek Servizio svizzero di tarstura
Zoughousstrasse 43, B004 Zurich, Switzerland 4 ,M/fﬁ:_\.x‘ S Swiss Caliteation Service

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

Accreditation No: SCS 0108

Mutiateral Ags for the recagnifion of calibration certificates

cient  HCT (Dymstec) Certificate No: D750V3-1014_Jul16
[CALIBRATION CERTIFICATE

Otyect D750V3 - SN:1014

Calibeation procedure(s) QACAL-05v@¢ P T o

Calibration date July 22, 2016

This calibeation cedificate documants the fracesbility to nations standards, which reaize Ihe physical units of measuremonts (S1),
The measuramants and the uncertainties with confidence probabiity are given on the following pages and are part of the cenfficate

Al calibratons have been conducted in the closad laboratory facilty: environment temperature (22 = 3)°C and humdity < 70%
Calibeation Equpmaent used (MATE critical for caiieation)

Prmary Standards LD«

Cal Dato (Certficate No ) Schaouled Caibration

Powar mator NRP SN 104778 05-Apr-16 (No. 217-0228802269) Ape-17

Powsr sansor NRP-281 SN: 105242 06-Ape-10 (No. 217-02288) Apr17

Powor sonsor NAP-Z51 SN; 103245 D6-Apr-16 (No. 217-02280) Ape-t7

Felerence 20 U8 Altenualo SN: 5058 (20K) 05-Apt-16 (No. 217-02292) Apr17

Type-N mismatch combination SN: 50472 / D63a7 05-Apr-16 {No, 217-02285) AprA7

FAelerance Probe EX30V4 SN: 7340 15-Jun-16 (No. EX3-7340_Jun16) Jun-17

DAES SN: 601 30-Dec-15 (No. DAE4-E01_Dec15) Doc-18

Secondary Siandards 0 # Check Date {in house) Schaduled Check

Fower metar EPM-2424 SN GBIT4B0TO4 07-0ct-15 (No. 217-02222) It house chack: Oct-16

Power sansor HP 84814 SN: US37292783 07-Oct-15 (No. 217-02222) In house check: Oct-16

Power sansar HFP 8481A SN MYar082017 07-0ct-15 (No. 21702225) In house check: Oct-18

RF generaior AAS SMT-06 SN 100872 15-Jur-15 (in house chack Jun-15) In house check: Oct-16
: Netwark Anatyzer HP 8755E | SN US3TI60585 18-0ct-01 {In house chack Oct-15) in house chacke Oct-18

Namne Function
Casbrated by Claudio Laobier Laboratory Technician _
Apsroved by Kata Pokov Tochrical Manager /@,

lasued; July 28, 2016

This calibration cortdficato shall not b reproduced axcept in full without written approval of the laboratory,

Certificate No: D7S0V3-1014_Julté Page 1018
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Accradited by he Swisk Accreditation Servica (SAS) Accreditation No: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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:
g) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

e 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%.

Cantficate No: D750V3-1014_Jul1é Page20t8
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FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

Measurement Conditions

DASY system configuration, as lar as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 750 MHz = 1 M2z
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parametars 220°C 419 0.89 mho/m
Measured Head TSL parametera (220+02)°C 409826% 0.91 mho/im = 6 %
Head TSL temperature change during test <05°C e ——
SAR result with Head TSL
SAR sveraged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 212 Whkg
SAR for nominal Head TSL parameters normalized to 1W 8.29 Wikg = 17.0 % (k=2)
SAR avaraged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input power 1.39 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 5.46 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations wore appled.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (220202)°C 551126% 0.99 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 2.24 Wikg
SAR for nominal Body TSI, parameters nomalized to 1W B.74 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input powert 146 Wikg
SAR for nominal Body TSL parameters normalized 10 1W 5.72 Wikg = 16.5 % (k=2)
Certficate No: D750V3-1014_Julid Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5470Q+220

Aeturn Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 496Q-08BiQ
Return Loss -4114d8

General Antenna Parameters and Design

| Esectrical Detay (one direction) | 1.033 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the leeding line is direclly connacted to the
second arm of the dipole, The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order o improve maiching 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 silll
according to the Standard.

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

Additional EUT Data

Manufacturad by SPEAG
Manufactured on March 22, 2010
Certificate No: D750V3-1014_Jul1é Pagedof 8
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DASYS5 Validation Report for Head TSL

Date: 21.07.2016
l'est Laborstory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V3; Sertul: D750V3 - SN: 1014

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

Medium parameters used: f = 750 MHz: a = 0.91 S/m; &, = 40.9; p = 1000 kg:’m‘
Phantom section: Flat Section

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

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07); Calibrated: 15.06.2016;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom:; Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

o DASYS252.8.8(1258). SEMCAD X 14.6.10(7372)

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

Reference Value = 58.75 Vim; Power Drift = 0.0] dB

Peak SAR (extrapolated) = 3.19 Wikg

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

Maximum value of SAR (measured) = 2.83 Wikg

-4.28
-6.42
-8.56

-10.70

0dB = 2.83 W/kg = 4.52 dBW/kg

Certfficate No: D750V3-1014_Julls Page 5018
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Impedance Measurement Plot for Head TSL

Jul 2918 12:47:33

|

,( e

| ‘

M S411 N aB/ PEF “20 ot 11~25.187 af TS990 880 MH2
e
— -1
L/
Cantificate No. D750V3-1014_Jul16 Page6of 8

F-TP22-03 (Rev.00)

197 /242

HCT CO., LTD



|
ha- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

DASYS5 Validation Report for Body TSL

Date: 22.07.2016
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V 3; Type: D750V 3; Serial: D750V3 - SN:1014

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

Medium parameters used: =750 MHz; o= 0.99 S/m; £, =55.1; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration
« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99); Calibrated: 15.06.2016;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L: Type: QDODOP49AA; Serial: 1001

o DASYS5252.88(1258); SEMCAD X 14.6.10(7372)

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

Reference Vaulue = 5748 V/m; Power Drift = 0.00 dB

Peak SAR (cxtrapolated) = 3.42 W/kg

SAR{I g) =2.24 W/kg: SAR(10 g) = 1L.46 W/kg

Maximum value of SAR (measured) = 3.01 W/kg

dB8
0

-2.40
4,80

-1.20 N

-9.60

-12.00

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

Cerficate No: D780V3-1014_Julg Page 7018
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Impedance Measurement Plot for Body TSL
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FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

HCTCO, LTD.
Calibration Laboratory of S, Schweizerischer Kalibrierdienst
Schmid & Partner = S i détslonnage

Engineering AG z & C Servirio svizzero di taratura
usstrasss 43, 8004 Zurich, Switzeriand N S swiss Calibration Service

Accrediled by the Swiss Accreddation Service (SAS)
The Swiss Accreditation Sorvice is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration certificates

Clignt

HCT (Dymstec)

el

Accreditation No.: SCS 0108

Centificatn No; DB35V2-441_Nov16

|CALIBRATION CERTIFICATE

Otyect

Caoration procedue(s)

Calvration date

DB35V2 - SN:441

QA CAL:05.v8

Calibration procedure for dipole validation kits:above 700 MHz

November 16, 2016

Cakbration Equipment used (MATE crtical for calration)

This caldration cenificale documants the racesbiity 10 nationat standards, which malize the physical unils of measurements (54)
The maasuremeants and ihe urcananties with confidence probability are green on tha following pages and are gan of the codificate

Al calibeations have baen conducted in the dosed labormtory facility. ervimonment tamperature {22 + 3)°C and humidity < 70%.

Primary Standards 10 ¥ Call Date (Certificate No.) Scheduled Calitration

Power metar NRP SN 104778 08-Ape16 (Mo, 217-02268/02289) Apr7

Powar sensor NRP-Z91 SN 103244 06-Apr-16 (No, 217-02288) Apri7

Power sensor NRP-Z91 SN 103245 G6-Ape-16 (Na. 217-02289) Apr-1T

Reference 20 ¢8 Attenuator SN 5058 (20x) 05-Apr-16 (Na. 217-02292) Apr7

Typo-N msmalch combination SN: 5047 2/ 08327 05-Apr-16 (No. 217-02295) Apr-1T

Raterence Probe EX30V4 SN: 7345 15-Jun-16 iNe. EXD-7348_Jun18) Junt7

DAE2 SN 601 30-Dec-15 (No. DAE4-E01_Dec1%) Dac-18

Secondary Standards iD# Check Date (in house) Scheduled Chock

Power matar EPM-442A SN: GB3I7480704 07-0ct-15 (in house check Det-18) In house chack: Oct-18

Powor sansor HP BABTA SN: US37262783 07-0ct-15 (In housa check Oct-18) In housa chack: Oct-18

Powar sansor HP BB1A SN MY&t1092417 070ct-15 {In houss chuck Det-14) In house chaclc Do 18

AF generator R&S SMT-06 SN 100072 15-Jun-15 (i howse check Oct-14) In house check: Oct-18

Natwark Analyzec HP 8753E SN LUJS37300585 15-0¢t-01 (in house chack Oct-16) n house check: Oct17
Name Function W

Calibested by: Ciawdio Leubler Laboratory Techaician U/é‘

Approved by: Kufja Pokovc Technical Manager

This calibeation cerdicate shall not be rmproduced axcept i full without writtan approval of the iabartory

AT

tssuod: November 17, 2016

Certificate No: D83SV2-441_Nov1é
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Calibration Laboratory of
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Schmid & Partner AN S :"Mc. RN ,r::o,.,,.,,
Engineering AG T C ez svizzero di taraturs

Zoughausstrasse 43, 8004 Zurich, Switzeriand 14,,‘@\\‘.\? S Swiss Calibeation Service

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

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

Muttilateral Ags for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended 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) 1EC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the centificate. 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 Retumn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated Is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

Cortificato No: DB35V2-441_Nov16 Page 20l 8
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Measurement Conditions
DASY system configuration. as far as not fven on page 1.
DASY Version DASY5S V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz » 5 mm
Frequency B35 MHz = 1 MMz
Head TSL parameters
The following paramaters and caloulations were applied.
Temporature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parametors (220202)"C 400:6% 0.94 mho/m + 6 %
Head TSL temperature change during test <05°C e —_
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.38 W/kg = 17,0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 1.57 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.11 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0.97 mho/m
Measured Body TSL parameters (220+02)°C 5522+6% 1.01 mho/m + 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measurad 250 mW input power 248 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9.62 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.83 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.37 W/kg = 16,5 % (k=2)

Certificate No: D835V2-441_Nov16

Page 3ol 8

F-TP22-03 (Rev.00)

202 /242

HCT CO., LTD



-
"l’C'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,LTD.

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

Impedance, transformed to leed point 5080Q-18)Q
Retumn Loss ~34.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4600-46Q
Retum Loss ~240d8

General Antenna Parameters and Design

Ebﬁml Delity (one direction) l 1.369 ns I

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

The dipole is made of standard semirigid coaxial cable. The center conductar of the feading line Is diractly connected 1o the
second am of the dipole. The antenna s theralore short-circuited for DC-signals. On some of the dipoles, smalt end caps
are added 10 the dipole arms in order 10 improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overail dipole length is siill
according to the Standard.

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on March 08, 2001
Certificate No: DB35V2-441_Nov1é Paga 4ol &
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DASYS5 Validation Report for Head TSL

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

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

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

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 15.06.2016:
« Scnsor-Surface: | 4mm (Mechanical Surfuce Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

« DASY5252.8.8(1258): SEMCAD X 14.6,10(7372)

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

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

Peak SAR (extrapolated) = 3.67 Wikg

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

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

dB
0

-2.23

-4.47

8.94

117

0dB =3.27 Wikg=5.15 dBW/kg

Centificate No: DB35V2-441_Nov18 Page50f8

F-TP22-03 (Rev.00) 204 /242 HCT CO., LTD



"
ha- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

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

Date: 16.11.2016
l'est Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:d441

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

Medium parameters used: f =835 MHz; o= 1.01 $/m; & = 55.2; p = 1000 kg/m’
Phantom section: Flat Section

Meuasurement Standard: DASYS (IEEE/NEC/ANSI C63.19-2011)

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

o DASYS5252.8.8(1258). SEMCAD X 14.6.1((7372)

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

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

Peak SAR (extrapolated) = 3.61 W/kg

SAR(1 g) = 2.48 W/kg: SAR(10 g) = 1,63 W/kg

Maximum value of SAR (measured) = 3.25 W/kg

dB

-2.12
1)

-4,24
-6.37

-8.49

-10.61

0dB =325 W/ke =5.12 dBW/kg
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impedance Measurement Plot for Body TSL
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Calibration Laboratory of S § Schweizeriacher Kalibrierdionst
Schmid & Partner o Service sulsse détalonnage
Engineering AG % C garvisio svizaero g warsturs

Zeughaussiraase 43, 8004 Zurich, Switzeriand %Y ,fx“\_.\? S Swiss Catibration Service
Accradied by ihe Swiss Accredtation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Multitateral Agreement for the recognition of calibration certificates

cient  HCT (Dymstec) Certificato No: D1800V2-2d007 Nov1s
e ——

Ouject D1800V2 - SN:2d007

Cafibration procedurs(s) QA

Catbration dade: November 16, 2016

This caldration certificate o nts the Y 10 nad standards, which rsalize Ihe physical units of measuremeants (SE)
The measurements and the uncertmnties with contidance probability ame given on the folowing pages and are par of the cartificate

All casbrations have bean conducted in he Ciosed abovatory faciity: environment lempeniture (22 = 3)°C and humidty < 70%.

Calbration Equipmant used (MATE critical lor callbration)

Primary St 104 Cail Datw (Cortificate No.) Schoduled Cal
Power motor NRP SN: 104778 06-Apr16 (No. 217-022B8702288) Apr-17

Power sensot NRP-291 SN: 108244 06-Ape-16 {No. 217-02268) Apra17

Power nenaor NRP-261 SN: 103245 06-Apr-16 {No. 217-02288) Apr17

Retarence 20 dB Aftanuitor SN: 5058 (20) O5-Ape-16 (No. 217-02262) Apr-17

Type-N mismatch combination SN: 50472706327  05-Ape-10 (No. 217-02295) Apr-17

Rutsrence Probe EXIOV4 St 7340 15-Jun-10 (No. EX3-7349_Jun18) Jun-17

DAE4 | S\ 601 30-Dec-15 (No. DAE4-801_Dec15) Dec-16

Secondary Standards {1ow Check Dute {in housa) Schedulod Check
Powsre maler EPM.4224 SN GBITA807T0M 07-Oct-15 {in house check Oct-16) I house chack: Oct-18
Power sensor HP BA81A SN: US3T202783 07-Oct-15 {in house check OCt-16) 1 house check: Oct-18
Powee sansor HP BAE1A SN: MY41092317 07-Oct-15 (in house check Oct-16) i house check: Oct-16
AF generaior HAS SMT-06 SN: 100972 15-Jun-15 (in house check Oct-16} In house check: Oct-18
Network Aratyzer HP B753E SN: US37360585 18-Oct-01 (in house check Oct-16) In house check: Oa-17

Nama chbon

Issuod; November 17, 2018

This calibrstion cartficate shal nct be repcoduced axcept in full wishout weitten approval of the taboratory
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Zeughausstrasse 43, 5004 Zurich, Switzeriand % ,'?'\\“\._\? S swiss Calitwation Service
Accredited by thi Swiss Accretitation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multitatersl Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum 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 ref;oned 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: D1800V2-24007_Naov16 Page20i8
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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 1800 MHz = 1 MMz
Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhoim
Measured Head TSL parameters (220:02)"C 391+6% 139 mho/m+8%
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input powes 2.47 Wikg
SAR for nominal MHead TSL parameters normalized 1o 1W 37.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condifion
SAR measured 250 mW input power 4.95 Wikg
SAR lor nominal Head TSL partameters normalized 1o 1W 19.8 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220C 538 1.52 mho/m
Measured Body TSL parameters (220=202)C 536=6% 1.52 mho/m =6 %
Body TSL temperature change during test <05°C aee -
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.39 Wiy
SAR for nominal Body TSL parameters normalized to 1W 37.6 Wikg = 17.0 % (k=2)
SAH averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input powar 497 Wiy
SAR for nominal Body TSL parameters normalized to 1W 19.9 Wikg = 16.5 % (k=2)

Certificate No: D1800V2-2d007_Novié
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Report No: HCT-A-1701-F002-1

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transtormed to feed point 47.20 -84 )
Retumn Loss -209d8
Antenna Parameters with Body TSL
Impedance, transformed 1o feed point 438 0-8.2|0
Return Loss -20.7dB
General Antenna Parameters and Design
| Electrical Delay (one direction) [ 1203 ns ]

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

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

according to the Standard,

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

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 23, 2001

Caerificate No: D1800V2-2d007_Novi6
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DASYS5 Validation Report for Head TSL

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

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

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

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

DASYS52 Configuration
o Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26); Calibrated: 15.06.2016;
o Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)
Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gnd: dx=5Smm, dy=5mm, dz=5mm
Reference Value = 105.8 Vim; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 17.5 Wikg

SAR(] g) =947 W/kg; SAR(10 g) = 4.95 W/kg
Maximum value of SAR (measured) = 14,7 Wikg

-10.80
-14.40

-18.00

0dB = 14.7 W/kg = 11.67 dBW/kg

Ceartificate No: D1800V2-2d007_Nov16 Page 5018
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 16.11.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN:2d007

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

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

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

DASYS52 Configuration
« Probe: EX3DV4 - SN7349; ConvF(8.17, 8.17, 8.17); Calibrated: 15.06.2016;
« Scnsor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
¢ Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002

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

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

Reference Value = 101.5 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.3 Wikg

SAR(] g) =939 W/kz: SAR(10 g) = 4.97 Wikg

Maximum value of SAR (measured) = 14,1 W/ikg

de
r—ﬂ
-3.33
6.65

-9.98

-13.30

-16.63

0dB=14.1 W/kg = 11.49 dBW/kg
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Impedance Measurement Plot for Body TSL
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ca"bmtlon Labomtory Of “\**\“‘t;’."’y" Schweizerischer Kalibrierdienat
Schmid & Partner N S Service suisse d'étalonnage
Engineering AG % C  gervizio svizoero ol tarstirs

Zoughausstrasse 43, 8004 Zurich, Switzeriand Y /'f\?‘\.}? S  swiss Calibration Service
Accredited by the Swiss AccredRatian Sanvice (SAS) Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA

Muttilatoral Ags for the recognition of calibration certificates

cient  HCT (Dymstec) Certificate No: D1900V2-5d061_Apr16
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d061

Calibeation procedureds) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz
Catbration dite: April 25, 2016

This callbeation cedificale documants the racesbilty 1o nationad standards, which reafize the physical Unils of measuremeants (51)
The s and the uncedainties with corf probability are given o the tollowing pages and are part of the certificate

All caltrations have bean conmucted I the cicsed laboratory faciity: environment temperatire (22 + 3)°C and humidity < 70%.

Calitention Equipment used (METE criscal for calbration)

Primary Standards 0 # Cal Date (Cetificale No.) St dou Calibration

Powsr meter NRP SN: 104778 06-Apr-16 (No. 21702288/02289) Apr-17

Power sansor NAF-291 | SN: 103244 05-Ape-18 (No. 217-02258) Agr17

Powor sensoc NRP-Z81 SN 103245 05-Apr-16 (No. 217-0228%) Ape17

Aelprence 20 dB Abenuatol SN 5058 (20k) 05-Apr-18 (No. 217-02292) Ape-17

Type-N mismatch cambination SN 5047 .2 / 06327 05-Apr-16 (No. 217.02295) Apet7

Aefarmnce Probe EX3DV4 SN: 7848 51-Dec-15 (No. EX3-7340_Doc15) Dec-18

DAEA SN: 601 30-Dec15 (No. DAE4-601_Deci5) Dec-16

Seconcary Standards D& Check Date (n houss) Schedulod Chock

Power metor EPM-242A SN: GBEI7480704 O7-Oct-15 (No, 217.02222) In house check: Oct-16

Power sencor HP 8481A SN: US37292783 07-0c1-15 (No. 217.02222) In house cheok: Oct-16

Power sensor HP 8481A SN MYA092517 07-Oct-15 (No, 297-02223) In house check: Ocl-16

RF genarator RS SMT-08 SN 100872 15-Jun-15 {in house check Jun-15) In house check: Oct-18

Networs Anwtyzar HP 87536 SN UST7390585 18-Oc1-01 (0 house chack Oct-15) in house check: Oct-10
N Function Sigrature

Catbrated by: Mchasl Weber Laboratory Technician ﬂ“!
Approved by; Kalja Pokovic Techrical Managor /gf@

tssued: April 26, X016

This calibeation certificate shall not be reproduced except In full without written approval of the labaratory

Certificate No: D1900V2-50061_Apr1& Page 1 0f8
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Calibration Labora‘ory of \‘\-“.@"5’,’ s Schweizeorischer Kalibrierdienst
Schmid & Partner ——— Service suisse o étalonnage
Engineering AG % C ' servizio sviceero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzertand %y ,‘ﬁ“‘,\? S  Swiss Calibration Service
Accredited by the Swiss Accreditation Senwce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilatersl Agreement for the recognition of calibeation certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) 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 GHz2)",
February 2005

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the cenrtificate. 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 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 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 resuit.

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%.

Cenificate No: D1200V2-5d061_Apri6 Page20of8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS vs288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 400 1.40 mho/m
Measured Head TSL parameters (22.0+02)°C 400+6% 1.37 mho/m £ 6%
Head TSL temperature change during test <05*C ——
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAHA measured 250 mW input powar 9.53 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg 2 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 501 Wikg
SAR Tor nominal Head TSL parameters normalized to 1W 20.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were appliad.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°C 533 1.52 mha/m
Measured Body TSL parameters (220=202)°C 529+6% 1.49 mho/m 26 %
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 9.82 Wikg
SAR for nominal Body TSL parameters normalized 1o 1W 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Whg
SAR for nominal Body TSL parameters pormalized to 1W 20.9 W/kg = 16.5 % (k=2)

Centificate No: D1800V2-50061_Apri6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 58250+77)Q
Retum Loss -221dB

Antenna Parameters with Body TSL

Impedance, transiormed 1o feed point 4790+8B5)Q
Aeturn Loss -21.0d8

General Antenna Parameters and Design

I Electrical Delay (one direction) [ 1.192 ns ]

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding fine is directly connected to the
sacond arm of the dipole. The anfenna i therefore shont-circulted for DC-signals. On some of the dipoles, small end caps
are added to the dipoie arms in order 1o improve matching when loaded according 1o the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not alfected by this change, The overall dipole length is stif
according o the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 10, 2004
Certificate No: D1800V2-53061_Apr18 Page 4ol B
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DASYS5 Validation Report for Head TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54061

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

Medium parameters used: = 1900 MHz; a = 1,37 S/m; g = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31.12.2015;
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

« DASYS5252.8.8(1258); SEMCAD X 14.6,10(7372)

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

Reference Value = 107.4 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(1 g) =9.53 W/kg; SAR(10 g) =5.01 W/kg

Maximum value of SAR (measured) = 14.5 Wikg

-3.00
-71.60
-11.40

-15.20

-19.00

0dB = 14.5 W/kg = 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: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: { = 1900 MHz; o = 1.49 S/m; & = 32.9: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(8.03, 8,03, 8,03); Calibruted: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS252.8.8(1258); SEMCAD X 14.6.1((7372)

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

Reference Value = 104.3 V/m; Power Drift = -0.03 dB

Peak SAR {(extrapolated) = 17.3 Wikg

SAR(I g) = 9.82 W/kg; SAR(10 g) = 5.2 W/kg

Maximum value of SAR (measured) = 14.9 Wikg

-3.80
-1.60
-11.40

-15.20

-19.00

0dB = 14.9 Wikg = 11,73 dBW/kg
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A, Schweizerischer Kalibrierdienst
Schmid & Partner — S Service sulsse d'étalonnage
Engineering AG % C  urvirio avissaro ol teraturs

Zeughausstrasse 43, 8004 Zurich, Switzertand % ,'ﬁ‘\_.\-’ S Swiss Calibration Service
Accrodited by the Swiss Accreditation Senden (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Secvice is one of the signatories to the EA

Muttilatersl Agresement for the recognition of callbration certificates

cient  HCT (Dymstec) Certificats No: D2450V2-965_Apr16
CALIBRATION CERTIFICATE

Obyect D2450V2 - SN: 985

Cakbration procedures) QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Caltration date April 19, 2016

This calibration cerficate doouments the traceabiity 30 natlonal standards, which roakze the physical units of measuraments {SI).
The messuremonts and 1he uncenainties with confdence probabiity are given on the following pages and are pant of the carmificate
A calitations have baen conduciod in the dosed laborsioey tacility: anviconment temperaturs (22 + 3)°C and humidity < 70%

Caltirabon Equipment used (MSTE citical for caiibration)

Primary Standards DA Cal Date (Cortificate No.) Scheduled Cal

Poawer meter NRP SN; 104778 06-Ape-16 (No. 217-022B8/02200) Apr-17

Power sarsor NARP-281 SN 103244 06-Ape-16 (No. 217 -02268) Apra?

Power sensor NRP-Z21 SN 103245 0G-Ape-16 (No, 217-02289) Apra7

Fledarance 20 dB Attenuator SN 5058 (20x) 05-Ape-16 (Na. 21702282) Apr?

Type-N migmasch combination SN: 5047.2 1 06327 D5-Apr-16 (No. 217-02265) AprAT

Aelwency Proba EX30V4 SN 7349 31-Dec-15 (No. EX3. 7349 Dec15) Dec-18

DAE4 SN 30-Dec-15 (No. DAE4-G01_Dectb) Dec16

Secondary Standards D # Check Date (in houss) Scheouled Chack
Powar meter EPM-442A SN: GB3T480704 07-0ca-15 (No. 217-02222) In housa check: Oct-18
Power sansor HP 8431A SN. US37292783 07-0c1:15 (No. 217-02222) In housa check; Oct-16
Powar sansor HP 84814 SN MY41092317 070115 (Na. 21702223) In howse check: Oct+16
AF generator AAS SMT-00 SN: 100072 15-Jun-15 (In houseo chock Jun-15) In housa check: Oct- 18
Network Anatyzar HP §253E SN US37390565 18-Oc1-01 (in house check Oct-15) In howse check: Oct-16

Name Function

Sgnature
Casbratad by: Michanl Webet Laboratory Technician ”“'
Approved by: Katia Pokovic Technical Managsr /éff%d

issuea. Apnit 20, 2016

This calitration cerdicate shal not be reproduced except n full without weitsen appeoval of the Inbarstory
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Engineering AG Y Servizio svizzero di taratura
Zoughausstrasse 43, B004 Zurich, Switzerland % ,f;\\\,.\‘} S Swiss Catibration Servico
QAR
Accredited by 1he Swiss Accroditation Senice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Secvice is one of the signatories to the EA
Multitaterni Agreement tor 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 82208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

¢) |IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 68 GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the 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 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 relmrted uncertainty of measurement is stated as the standard uncertainty of measurement
multip
probability of approximately 95%.

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

Canificate No: D2450V2-865_Apri6 Page2of8

F-TP22-03 (Rev.00) 225 /242 HCT CO., LTD



aCT

FCC ID: ZNFM400MT

Report No: HCT-A-1701-F002-1

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
Frequency 2450 MHz = t MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mho/m
Measured Head TSL parameters (220=02)°C 200+68% 183 mho/m =6 %
Head TSL temperature change during test <05'C - —
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 12.7 Whg
SAR for nominal Head TSL parameters normalized to 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.89 W/kg
SAR for nominal Head TSL parametars normalized 10 1W 23.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 52.7 1.95 mho/m
Measured Body TSL parametars (220202)"C 527=26% 1.98 mho/m =6 %
Body TSL temperature change during test <05"C — -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input pawet 12.4 Wikg
SAR for nominal Body TSL parametars normalized to 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL condition
SAR measured 250 mW input power 578 Wha
SAR for nominal Body TSL parameters nomalized to TW 23.0 Wikg = 16,5 % (k=2)

Caertificate No: D2450V2-865_Apr16

Page 308

F-TP22-03 (Rev.00)

226 /242

HCT CO., LTD



-
"l’C'- FCC ID: ZNFM40OMT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

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

impedance, transformed to feed point 5460 +3860
Heturn Loss -248dB

Antenna Parameters with Body TSL

impedance, transtormed to feed paint 5100+58[Q
Hetum Loss -24508

General Antenna Parameters and Design

| Esectrical Delay (one direction) | 1162 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipote. The antenna is theretore short-circulted 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
“Maasurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard,

Na sxcessive lorce must be applled 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manutactured on November 19, 2014
Cantificate No: D2450V2-885_Aprig Paged ol B

F-TP22-03 (Rev.00) 227 /242 HCT CO., LTD



|
ha- FCC ID: ZNFM400MT Report No: HCT-A-1701-F002-1

HCTCO,,LTD.

DASYS5 Validation Report for Head TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 1.83 S/m: & = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
o Probe: EX3DV4 - SN7349; ConvFi(7.76, 7.76, 7.76), Calibrated: 31.12.2015;
o Sensor-Surface: 1 4mm (Mechanical Surface Detection)
» Elcctronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Senal: 1001

o DASYS252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Measurement grid: dx=5mm, dy=5Smm, dz=Smmn
Reference Value = 1124 Vim; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 25.6 Wikg

SAR(1 g) = 12.7 W/kg: SAR(10 g) = 5.89 W/kg
Maximum value of SAR (measured) = 20.7 W/kg

dB

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =207 W/kg=13.16 dBW/kg

Certicate No: D2450V2-965_Apri6 Page5oi8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 19.04.2016

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 965

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

Medium parameters used: = 2450 MHz; o = 1,98 S/m; &= 52.7; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.79, 7.79, 7.79); Calibrated; 31.12.2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

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

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

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

Reference Value = 104.7 V/m: Power Drift = 0.01 dB

Peak SAR (extrapolated) = 24.7 Wikg

SAR(I g) = 12.4 W/kg: SAR(10 g) = 5,78 W/kg

Maximum vitlue of SAR (measured) = 20.0 W/kg

dB

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 20.0 Wkg = 13.01 dBW/kg

Certificate No: D2450V2-965_Apria Page 7ol 8
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of \\@'/',f Schweizeriacher Kalibrierdienst
Schm!d & f?anner % Service suisse d stalonnage
Engineering AG = Servizio svizzero dl tarnturs
Zeughausstrasse 43, BOD Zurich, Switzertand N Swiss Calibration Service

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

cient  HCT (Dymstec)

Cartificate No: D2600V2-1106_Feb16

Accraditation No.: SCS 0108

CALIBRATION CERTIFICATE

Otyoct

Calraton procedine(s)

Calwabon date

D2600V2 - 5N: 1106

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

February 18, 2016

Caiveation Equipment used (MATE critical Tor calibention)

This caldration certiicale documans the tracsabiity 1o natlonal standarde, which roalize the physical units of measurements (S1)
The muasuremants and the uncertanties with confidence probability are given on tha lollowing pages and are pan of the centicate

All catbrations have bean conduciad In the cosed labamioey tacility: anveonment lemperalure (22 + 3)°C and humidity < 70%

Primary 0 Cal Date {Cantd No.) Seheduied Calibeaton

Power meter EPM442A GHEIT0704 07-0ct15 (No. 21 7-02222) x1-16

Power sensor HP BI81A UsSaraa27es 07.0ct-15 (No. 21702222) Oct-18

Power sensor HP 84814 MYa0s2m7 07-Oct-15 (No. 217-02223) Oct-18

Reterance 20 dB Atlenuutor SN 5058 {20%) Ot-Apn 15 (No. 217-0213y) Mas-16

Type-N mismatch combination SN: 50472 7 068327 03:Apr-15 (No. 217-02134) Mas-16

Ratormnoe Probe EX3DV4 SN: 7320 31-Dec-15 (No. EX3-7349 Dec1h) Dec-186

DAE4 SN a0 30-Doc-15 (No. DAEL401_Dec15) Dec-16

Sacondary Standards 10 ¥ Chack Date (i housa) Schaduled Chack

RF generator AAS SMT-08 100672 15-Jun-15 (n house check Jun-15) in house check: Jun-18

Notwork Anplyrer HP B753E USS7390585 54206 18-0¢1-01 (in houso check Oct-15) In house chock: Oca-18
Name Function o

Calibrted by Claugia Laublos Laborataty Tachnician

Approved by Katja Pokovic

ke /ﬁ;%f

This casbration cartificate shal not be reproduced mxcept i full wethout writhan approvil of the laboratory

Issuod: Februnry 10, 2016
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Calibration Laboratory of S, Schweizerischer Kallbrierdienst

Schmid & Partner — D u::auumg.
Engineering AG % C . servisio svtusavo o1 teratrs

Zoughausstrasse 43, 8004 Zurich, Switzerland R S Swiss Calibration Service

Accrediiod by Ihe Swiss Accroditation Sendce {SAS) Accreditation No.: SCS 0108

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

Multitateral Age for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions; Further detalls 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 flat phantom section, with the arms oriented
paralle! 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 FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

» SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized 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%.

Cenificate No: D2600V2-1108_Feb16 Page 20t 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52488
Extrapolation Aavanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Froquency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.0 1.96 mho/m
Measured Head TSL parameters (220+02)°C 381:26% 2.01 mho/m 26 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

14.0 Wikg

SAH for nominal Head TSL parameters

normalized to 1W

55.1 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 619 Wig

SAR for nominal Head TSL parameters normatized to 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations ware applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220C 525 2.16 mho/m

Measured Body TSL parameters (220+02)°C 52528% 218 mhom = 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

SAH measured 250 mW input power 13.4 Wikg

SAR for nominal Body TSL parameters normalzed 10 1W 53.4 Wikg £ 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condition

SAR measured 250 mW input power 5,94 Wikg

SAR for nominal Body TSL parameters

normakized to 1W

23.7 Wikg £ 16.5 % (k=2)

Cenificate No; D2600V2-1106_Feb16
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed polm 4850-73 0
Heturn Loss «227 08

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44BQ-60M02
Hetumn Loss -215d8

General Antenna Parameters and Design

l Electrical Dalay (one direction) ] 1.150 ns

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

The dipole B made of standard semiriged coaxial cable. The center conductar of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded acoording to the position as oxplained 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 10 the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Manutfactiured on February 18. 2015
Certificate No: D2600V2-1106_Feb1s Page40f8
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DASYS5 Validation Report for Head TSL

Date; 18.02.2016
Test Labormtory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1106

Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: = 2600 MHz; 6 = 2.01 $/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2011)
DASY352 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30,12.2015
o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

o DASYS52 52.8.8(1258); SEMCAD X 14.6.1(§7372)

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

Reference Value = 113.4 V/im: Power Dnft = 0.04 dB

Peak SAR (extrapolated) = 29.4 Wikg

SAR(] g) = 14 W/kg; SAR(10 g) = 6.19 W/kg

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

-4.89
-9.77
-14.66
-19.54

-24.43

0dB =231 W/kg = 13.64 dBW/kg
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DASYS Validation Report for Body TSL

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

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

Medium parameters used: { = 2600 MHz: 6 = 2,18 §$/m; & = 52.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12.2015;
« Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phuantom: Flat Phantom 3.0 (back). Type: QDOOOPS0AA; Serial: 1002

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

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

Reference Value = 104, 1 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.7 Wikg

SAR(I g) = 13.4 W/kg: SAR(10 g) = 5.94 W/kg

Maximum value of SAR (measured) =21.2 W/kg

dB
0

-4.82
-9.64
-14.46

-19.28

-24.10

0dB =212 W/kg = 1326 dBW/kg

Certificate No: D2600V2-1106_Feb16 Page 7ot B
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Impedance Measurement Plot for Body TSL
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Report No: HCT-A-1701-F002-1

Schmid & Partner Engineenng AG

|

Zeughaussirasse 43, B0 Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp /ivwaw.speag com

Certificate of conformity / First Article Inspection

p_e a g

Item Triple Modular Flat Phantom V5.1
Type No QD 00C P51 C
Series No 1100 and higher
Manufacturer / Origin Untersee Composites
Knebelstrasse 8, CH-B268 Mannenbach, Switzertand
Tests

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

Test Requirement Details Units tested
Material Compliant with the standard 2 mm +/- 0.2 mm all
thickness requirements. 30 points over the bottom area
Material Dielectric parameters for required | 200 MHz - 6 GHz - Material
parameters frequencies Relative permittivity 3- 5 sample
Loss tangent < 0.05.
Material The material is compatible with DGBE based simulating liquids, | Matenal
resistivity the liquids defined in the Observe Technical Note for Samples
standards if handled and cleaned | material compatibility.
according to the instructions.
Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |
Sagging Depending on standard No initial sagging (negative 1100/2
preshaped, change < 0.5 mm)
Standards

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

{2] |EC 62208 - 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February

2005

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

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

Conformity

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

Date

Signature / Stamp

16.07.2015

s p e a g

Schetad & Paar By reorg AG

Zingg s 43 L0020ty
37 SR DI Fam 44
i SORER COm, MLV WW. SRe3Q COmM

2459779

DocNo BB1 -~QDOXOPS1C-0
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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) 1900 2450-2 700
Tissue Type Head Body Head Body Head Body Head Body
Water 41.1 51.7 40.45 53.06 54.9 70.17 71.88 73.2
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1
Sugar 57.0 47.2 57.0 44.9 0.0 0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7
Diethylene glycol
hexyl ether ) ) i ) ) ) ) i
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose
Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]
Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Composition of the Tissue Equivalent Matter

F-TP22-03 (Rev.00) 241 /242 HCT CO,, LTD
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Attachment 6. — SAR SYSTEM VALIDATION

Per FCC KCB 865664 DO02v01r02, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2013 and FCC KDB 865664 D01v01r04. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

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

Probe Dlelectrlc Parameters CW Validation Modulat|on Validation
Ca:ipbr_attion Dipole Date | \easured Measured ensitivity. Probe  Probe  MOD. Duty =i
L Permittivity Conductivi yL|near|tylsotropy Type |Factor

1 3863 [EX3DV4|Head|750| 1014 |2016.08.08] 42 | 0.88 PASS | PASS | PASS | N/A | NIA | NIA
9 3968 [EX3DV4|Body |750| 1014 [2016.08.09| 55.9 0.98 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 [EX3DV4|Body |750| 1014 [2016.08.09| 55.9 0.98 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 [EX3DV4|Head|835| 441 [2016.11.24| 415 0.89 PASS | PASS | PASS | N/A | N/A | N/A
1 3863 [EX3DV4|Head |835| 441 |2016.11.24| 415 0.89 PASS | PASS | PASS |GMSK|PASS| N/A
9 3968 [EX3DV4|Head|835| 441 [2016.11.24| 415 0.89 PASS | PASS | PASS |GMSK|PASS| N/A
5 3903 |[EX3DV4|Body | 835 441 2016.11.25 55.4 0.98 PASS | PASS | PASS |GMSK|PASS| N/A
9 3968 [EX3DV4|Body | 835 441 2016.11.25 55.4 0.98 PASS | PASS | PASS | N/A | N/A | N/A
9 3968 [EX3DV4|Body | 835 441 2016.11.25 55.4 0.98 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 [EX3DV4|Head |1800| 2d007 |2016.11.24| 40.1 1.41 PASS | PASS | PASS | N/A | N/A | N/A
12 | 7370 [EX3DV4|Head [1800| 2d007 |2016.11.24| 40.1 1.41 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 [EX3DV4|Body [1800| 2d007 |2016.11.25| 53.3 15 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 [EX3DV4|Body [1800| 2d007 |2016.11.25| 53.3 15 PASS | PASS | PASS | N/A | N/A | N/A
12 | 7370 [EX3DV4|Head [1900| 5d061 [2016.09.12| 40.4 1.42 PASS | PASS | PASS | N/A | N/A | N/A
12 | 7370 [EX3DV4|Head [1900| 5d061 [2016.09.12| 40.4 1.42 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 [EX3DV4|Body [1900| 5d061 [2016.09.13| 53.2 1.52 PASS | PASS | PASS |GMSK|PASS| N/A
12 | 7370 [EX3DV4|Body [1900| 5d061 |2016.09.13| 53.2 1.52 PASS | PASS | PASS | N/A | N/A | N/A
8 3967 |[EX3DV4|Head [2450 965 2016.05.02 39.1 1.78 PASS | PASS | PASS |OFDM| N/A |PASS
8 3967 [EX3DV4|Body [2450 965 2016.05.03 52.4 1.96 PASS | PASS | PASS |OFDM| N/A |PASS
3 3797 |EX3DV4|Head [2600| 1106 |2016.12.06| 39.1 1.97 PASS | PASS | PASS | N/A | N/A | N/A
3 3797 |EX3DV4|Body [2600| 1106 | 2016.12.7 52.7 2.15 PASS | PASS | PASS | N/A | N/A | N/A
SAR System Validation Summary 1g
Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table above
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r04. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
DO01v01r04.
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