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Primary Standard 10 Cal Date (Cerificate No | Scheduled Catibration
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Power sensar NRP-281 SN 103244 08-Agr-16 (No. 217 02288) 17
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HCTCO, LTD. HCT-A-1612-F001-1
Calibration Laboratory of A, s ks Kbk
Schmid & Partner a— g Service suisse d'HIONNAGe
Engineering AG o g Servisiosvizzero di taratura
Zeughousstrasse 43, 8004 Zurich, Switzerland %y ,‘ﬁ_\_y’ Swiss Calibration Service
Accrediled by Ihe Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the rocognition of cslibration certificates

Glossary:

TSL Issue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

DcP diode comprassion point

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

ABCD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization % 4 rotation around an axis that i in the plane normal jo probe axis (at measurement canter),
i.e., 8 = 0 is normal to probe axis

Connector Angle information used In DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devicas used in close
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

d) KDB 885864, “SAR Measurement Requirements for 100 MHz to 6 GHz'

Methods Applied and Interpretation of Parameters:

o NORMSs,y.z: Assessed for E-field polatization 8 = 0 (f < 800 MHz in TEM-call; 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 below ConvF).

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

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

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

*  Axy.Z Bxy.z Cxy.z Dxy,z: VRxy.2z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-flekd (or Temperature Transfer
Standard for f < 800 MHz2) and Inside waveguide using analytical field distributions basad on power
measurements for { > 800 MHz. The same selups 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 to the boundary. The sensitivity in TSL cormesponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvE is used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to = 100
MHz

o Sphorical isotropy (30 deviation from isotropy): In & field of low gradients reafized using a fiat phantom
exposed by a patch antenna.

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

« Connector Angle: The angle s assessed using the information gained by determining the NORMx (no

uncertainty required).
Centificate No: ET3-1805_Jul16 Page 2 of 11
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FCC ID: ASLSMA320Y Report No.:

HCT CO,LTD. HCT-A-1612-F001-1

ET3IDVE - SN:1605 July 29, 2016

Probe ET3DV6

SN:1605

Manufactured:  July 27, 2001
Calibrated: July 29, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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FCC ID: A3LSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

ET3DVD- SN:180S July 29, 2016

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

Basic Calibration Parameters

Sansor X Sensor Y Sonsor Z Unc (k=2)
Norm (uV/(Vim)')* 1.46 1.83 1.55 101 %
DCP (mV)" 100.9 99.5 99.3
Modulation Calibration Parameters
vio c Ication System Nama ‘ A 8 c [4) VR Unc"
dB8 dByuv dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 2182 | 38%
Y| 00 0.0 1.0 2325
| z | 00 0.0 1.0 210.7

The reported uncertainty of measuremenlt 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 uncertainties of Norm XY, Z do not affect the E*-fleld uncentainty nscs TSL (see Pages 5 and §)

" Numercal linearization parsmelsr. uncensinly not required

¥ Uncanainty is delenmingd using the max. deviation from lingsr response applying rectanguiar dsstribution and is expressed far the squars of the
field value.
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HCTCO,,LTD.

FCC ID: ASLSMA320Y

Report No.:
HCT-A-1612-F001-1

ET3DVE- SN:1605

Juty 20, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Refative Con | Depth Unc
_f(MHZ)® | Permittivity” (sim)" ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2}
750 419 0.89 6.96 5.95 .96 0.32 2.81 +120%
835 415 0.80 6.60 6.60 6,80 0.35 280 | +120%
900 415 087 6.50 6.50 6.50 0.31 284 | +120% !
1450 405 1.20 564 5.64 5.64 0.48 280 | +120%
1750 40.1 1.37 5.37 5.37 537 0.72 215 | £120%
1900 40.0 1.40 5.18 5.18 518 0.80 208 £120%
1950 40.0 1.40 5.03 5.03 5.03 0.80 210 | £120%
2300 395 1.67 479 4.79 479 | 080 205 | £120%

© Fraguancy valldity above 300 MHz of 4 100 MMz only apples for DASY va.4 and higher (see Page 2), ehs 23 restrctad to + 50 MHz. The
uncatanty i tha RSS of the ConvF uncertainty at calibration frequency and the urcatanty for the ndicsted frequency tiand, Frequency valdty
Delow 300 MHz |5 & 10, 25, 40, 50 and 7D Mz for CorvF assessments o1 30, 64 128, 150 and 220 MHz respectivaly. Above 5 Gz frecuency

valkity can be extended to £ 110 MHz.

" At requencies beiow 3 GHaz, tha validey of bssue parameters {© and o) can be reloxed 1o = 10% If Iquid compensation farmula 15 apphed fo

maeasured SAR vales. Al frequencies above 3 GHE, the valoty of tissuoe parameters (c and o) = restricted to £ 5% The uncertainty is the RSS of

{he ConvF uncartanty for Ingicated target Hssun parametess
% alphaDepth are determined during catbration. SPEAG warrants that iive remisining devialion due 1o the bouncary effect aftar compensation &

always 1855 than = 1% for froquencies below 3 GHz and below & 7% for frequancies betwean 3-6 GHZ ot any dstance larger than hat! the prote o

cfametar from the boundary

Centificate No: ET3-1806_Jul16
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HCTCO,,LTD.

FCC ID: ASLSMA320Y

Report No.:
HCT-A-1612-F001-1

ET3DV6- SN: 1605

July 29, 2018

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ” Unc
f{MHZ)© | Permittivity” (8im)" ConvFX | ConwvFY | ConvFZ | Aipha® | (mm) (k=2)
750 55.5 0.96 8.55 6.55 6.55 0.39 228 | +120%
835 552 0.97 6.42 8.42 6.42 0.42 2.23 £12.0 %
1750 | 53.4 1.49 479 4.79 470 | 080 2.39 £12.0 %
1900 533 1.52 4.55 4.55 4.55 0.80 246 £120%

* Froguency validity nbove 300 Mz of + 100 MiHz only applies for DASY vd 4 and higher (see Fage Z), else £ & restrczed to & 50 Mbz. The
uncertairdy i the RSS of the ConvF uncestainty 8t caliration fraquency and the uncertanty for the ndicaled frequency band. Freguancy validity
below 300 MHz is 2 10, 25, 40, S0 and 70 MHz for ConvF assessmants at 30, 64, 128, 150 and 220 MMz respactively. Abave 5 GHz frequency

validity can be extended (0 £ 110 MHZ

" A frequencies below 3 Giz, the validity of lissue parametsrs (; 4nd o) Can be rilaxed 10 = 10% If Iiquid compensation farmula is sppled to

magsured SAR vakes, At froquencies above 3 GHz, the valdty of tissue pammeters (c and o) & resiricied (o = 5% The uncentainty is the RSS of

tha ConvF uncartanty for indicated target tissue paramelers
" alpha/Dapth are determined durmg calibration. SPEAG warrants (hat tha remamning deviation dus 10 the boundary effect atier compensation =

aiways us than & 1% for frequencies below 3 GHz and beiow = 2% for reguancies between 3-6 GHz ot any dstance larger than kaff the probe tp

darnebar from the boundary

Cerificale No; ET3-1605_J16
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FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

ETIDV6- SN:160S July 29, 2016

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

Frequency response (normalized)

05+ : T W L L
0 500 1000 1500 2000 2500 3000
f [MHz)

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

Cortificate No: ET3-1605_Jullg Page 7ol 11
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FCC ID: A3LSMA320Y
HCTCOLLTD. HCT-A-1612-F001-1

ET3DVE- SN!1605 July 29, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
a 5 k2 . a . .
Tet Y Tot Y Z
g
‘g ! 5o~ 2Bl By gttt L e = I o o Bl S o o |
&
[

1
T
50

- . Ro;[’}
ol TR soTH

E

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

Cenificate No. ET3-1605_Ju16 Page 8ol 11
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FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

July 29, 2018

Dynamic Range f(SARpeaq)
(TEM cell , foru= 1900 MH2)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certidficate No; ET3-1605_Jul16 Page 9 of 11
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

ET3DVE~ SN-1805 July 29, 2016

Conversion Factor Assessment

=835 MHz WGLS RS (H_convF) f= 1900 MHz WGLS R22 (H_convF)
; 29 ?E
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Deviation from Isotropy in Liquid
Error (¢, 8), T = 900 MHz

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

Certificate No: ET3-1605_Jul16 Page 1011
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FCC ID: A3LSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

ET3DVG- SN:1605 July 29, 2016

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

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle () 58.8
‘Mechanical Surface Detection Mode " enabled |
Optical Surface Detection Mode disabled |
| Probe Overall Length 337 mm
"Probe Body Diameter T 10mm |
| TipLength T 10mm |
Tip Diameter T 68mm
Prabe Tip 1o Sensor X Calibeation Point 2.7 mm
Probe Tip 1o Sensor Y Calibration Point 2,7 mm
"Probe Tip to Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Sutface 4 mm
Cerificata No: ET3-1605_Ji16 Page 11 of 1%

F-TP22-03 (Rev.00) 165 /274 HCT CO.,LTD.
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FCC ID: ASLSMA320Y

Report No.:

HCTCO LD, HCT-A-1612-F001-1
Calibration Laboratory of S,
Schmid & Partner % - o P o
Engineering AG S ‘. A g Senvizio svizzero g taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand ‘@ o/ Swiss Calitiration Sarvice

Acoredited by the Swiss Acoredaation Sarvice (SAS)
The Swiss Accreditation Service is ane of the signatornias to the EA
Multilateral Agreement for tha recognition of calibeation certificates

This caiibration canficate cocuments the
The massLremants and the uncartamties with confidance probaliity am given on the follkwing pages und are paet ol (he cenlicste.

Accraditation No.: SCS 0108

Cuibvabion Equipment used (MATE crihical for calibration)

bifty ta

dards. which reakze the physaal uns of (&0

All calbrabions have been conductad in the cosed laboratory facity. anvitonment tenpearsture (22 = 3)°0 and humidity < 70%.

Primary Star 0 Cal Date {Corsficate No ) Scheduled Caib
Powor meter E48108 GBL1293874 01-Apr-16 (No. 21702128) Mar-18
Power sensar £E4412A MY 414908087 01-Apn 186 {No. 217-02128) Mar- 16
Rl 3 4B Attenuator SN: 85064 (32} 01-Apr-16 (No. 217.02129) Mar-16
Reh 20 dB A SN SS27T (20x} 01-Apr-15 (No. 217-02132) Mar-16
Ref 30 dB At SN 56129 (30b) 01-Apr-15 (No. 21702133) Mar-16
Probe ES30V2 SN 3013 30-Dec-14 {No, ES3-3013_Dectd) Dec-15
DAE4 SN 860 14-Jun-15 {No. DAE4-860_Jan15} Jan-16
Secordary Standards iD Chack Date (in housa) Scheduied Check
RF g HP BBarC US3I842001700 £-Aug-98 {in house check Apr-13) In house chack Apr-16
Netwoek Analyzes HP 8751E US37300588 18:0c1-01 (1 houss check Oct-15) In house chacx: O-16
Name Function
Cal By e cary
Approved by

ssusit: December 18, 20156

This calibeation cerilicate ahal nol be reproduced axcept 0 full without watten aparovad of the laboratary.

Certificate No: EX3-3867_Dec1s
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FCC ID: A3LSMA320Y Report No.:

HCTCO, LTD. HCT-A-1612-F001-1
Calibration Laboratory of S,
Schmid & Partner S \\v_// ' N (s: WM"“ w;:; mma
Engineering AG e g Servirio svizzero i taraturs
Zeughaussirasse 43, 8004 Zurich, Switzertand T e Swiss Calibration Service
Accredited by the Swss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service Is one of the signatories to the EA
Multiiateral Agroement for the recognition of calibeation centificatos

Glossary:

TSL tissue simulating fiquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y.z

ocP dicde compression paint

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

A B CD modulation dependent Nnearization parameters

Polarization ¢ o rotation around probe axis

Potarization 8 4 rotation around an axis that Is in the plane normal to probe axis (at measurement center),
I.e,, % =0 is normal to probe axis

Conneator Angle information used in DASY system 1o align probe sensor X 1o (he robot coordinate system

Calibration is Performed According to the Following Standards:

a) I1EEE Std 1528-2013, “|EEE Recommended Practice for Detarmining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) In the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b} |EC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the aar (frequency range of 300 MHz 1o 3 GHz)", 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 865684, "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-csll; f > 1800 MHz: R22 wavcguido)
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx.y,z does not affect the E”-field
uncertainty inside TSL {see below ConvF).

*  NORM{fx.y.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearizalion is
implemented in DASY4 software versions ater than 4.2. The uncertainty of the frequency response is iIncluded
in the stated uncartainty of 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 depend on frequency nor media.

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

o Axy.z Bxyz Cxy.z; Dxy.z; VRx.y,z: 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 expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical unceriainty values are given. These parameters ara
used in DASY4 software 1o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
10 NORMx,y.z * ConvF whereby the uncertainty correspands to that given for ConvF. A frequency dependant
ConvF 5 used In DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz

« Spherica! Isotropy (3D deviation from isotropy); in a fiekd of low gradients realized using a fiat phantom
exposed by a patch antenna,

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

« Connectar Angle: The angle is assessed using the information gained by determining the NORMX {no
uncertainty required)

Certificate No! EX3-3887_Dect5 Page 2 of 11
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FCC ID: ASLSMA320Y Report No.:

HCT CO,LTD. HCT-A-1612-F001-1

EX30V4 - 5N:396T December 16. 2015

Probe EX3DV4

SN:3967

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

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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FCC ID: A3LSMA320Y Report No.:
HCTCO.,LTD.

HCT-A-1612-F001-1

EX3DV4- SN:3067 December 16. 2015

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm (uViVim)™y* 0.54 0.38 0.45 £101%
DCP (mV)" 101.3 g7.8 101.0
Modulation Calibration Parameters
uiD Communication System Name A B8 c ) VR Ung"
- a8 g8vVpV | | dB | mVv (k=2)
0 cW X 0.0 0.0 10 | 000 | 450 | 335%
Y | 00 0.0 1.0 143.7
Z 0.0 0.0 1.0 1382

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

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

* The uncartainties of Norm X.¥.2 do not atfect the E'-fieki uncertanty inside TSL (s=s Pages 5 and &)
" Numerical ) parameter . 1ty not

¥ Uncertainty is dutermined using the max. deviation ;v;n Inear respanse applying rectangular disinbution and is expressed for the squam of the
fiedd varhue

Cerificate No: EX3.3967_Dec15 Page & of 11
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EX3DVa- SN:3967 December 18, 2015

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © Pe::m . c“{dsxnc)lmy ConvF X | ConvFY | ConvFZ | Alpha® D('n;n")i (;'-E)_
750 419 0.89 10.27 10.27 1027 | 021 139 | £120%
835 41.5 0.50 8.87 9.87 9.87 0.20 138 | £120%
900 415 0.87 | 9.70 9.70 370 0.25 115 | £120% |
1450 40.5 1.20 8.19 8.19 8.19 029 | 092 | +120%
1750 401 1.37 8.39 8.39 8.39 025 | 088 | £120%
1900 40.0 1.40 8.11 8.1 8.1 039 | 080 | :$120%
1850 40.0 1.40 7.90 7.90 7.90 038 | 086 | £120%
2300 395 1.67 7.73 7.73 7.73 l 037 | 084 | £120%
2450 392 1.80 742 | 742 | 742 | 040 | 080 | s120%
2600 39.0 1.96 747 7.47 7.47 0.41 083 | £120%
3500 37.9 291 788 | 768 7.69 094 | 063 | $131%
5200 36.0 4,66 537 5.37 5.37 0.35 180 | 2131%
5300 35.9 476 5.04 5.04 5.04 0.40 180 | #131%
5500 356 4,96 4,87 4.87 487 0.45 180 | +131%
5600 35.5 507 4865 4.65 4.65 0.50 180 | +131%
5800 353 5.27 4.69 4.69 4.69 0.50 180 | +131%

© Froguancy validity above 300 Mz of + 100 MHz unly spokes Sor DASY w4 4 and higner (sea Page 2), else if is restncted fo + 50 Mz, The
uncortanty is the RSS of the CanvF uncestainty a1 calidration requency and the uncertainty for the indcated frequency band. Frequency valdity
below 300 MHz is & 10, 25, 40, 50 and 70 MHz for Com assessmants 8¢ 30 64, 128 150 and 220 MHz respectively, Above 5 GHe Trequency
vabdtymbeeamdedlo‘ﬂow

" A troquencias below 3 GHz, the valdty of tissue parameters (o and o) can be relazed 1o + 10% # lqud foemasa =
measured SAR values, Al frequences above 3 GHZ, the valaity of 1ssus poramelers (c and o) s restncted 1o 2 5%, TNumeﬂtﬂyslmRSSd
Im ConvF uncaranty for Indicated target tssue parameters.

% AlphaDepth are detarmined during calibration. SPEAG warrants that the remaining deviatian due (o (he boundary effect aftar compensaton s
Pways kess than + 1% for frequencies below 3 Gz and below + 2% for frequencas batween 3-6 GHZ at any distance larger than half the probe tip
dameter from the boandary.
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EX30V4- SN:3067 December 18, 2015

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth * Une

Ct(MHZ)® | Permittivity (Sim)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 9.92 9.92 0.92 0.22 1.41 £12.0%
835 55.2 0.97 9.76 9.76 8.76 0.24 1.28 +12.0%
1750 53.4 1.49 8.04 B.04 8.04 0.40 0.85 +12.0%
1800 53.3 1.52 7.95 7.95 7.95 0.35 0.92 +120%
2450 52.7 1.85 7.31 7.31 7.31 0.40 086 | +120%
2600 525 216 7.18 7.19 7.19 0.25 105 | +120%
3500 51.3 an 686 6.86 6.86 0.36 1.14 | £131%
5200 49.0 5.30 4.32 4.32 4.32 0.55 190 | +131%
5300 4389 542 4.23 4.23 4.23 0.55 190 | £131%
5500 488 585 3.80 3.80 3.80 0.80 180 | +131%
5600 48.5 577 3.70 370 370 060 | 190 | +134%
5800 482 .00 382 382 | 382 060 | 180 | +13.1%

© Fraquancy valikdty above 300 MRz of 2 100 Mz only appies for DASY w £ and higher {see Page 2). alse It is resticied fo £ 50 MHz. The
uncermnty 5 the RSS of the ConvF unceriainty at caltwation fraguancy and the uncertainty for the indicated fraguency band. Frecuency validity
below 200 MHz is £ 10, 25, 40, 50 and 70 MMz for ConvF assesaments at 30, 64, 128, 150 and 220 MHz respectively. Abave 5 GHz frequency
vakdty can be exlended 1o = 110 MHz

" At trequencies balow 3 GHz. the valdity of fissup parameters (¢ and &) can be nelaed 10 + 10% if liquitt comp formula is anphed to
measured SAR values Al freguencies sbove 3 GHz, the validity of tasue paramesars (s and o) is reaticiad 10 £ 5%, The uncertainty is the RSS of
1he ConvF uncertainty for indicatad targel ssus parameters

% Alpha'Degth are d 0 durning SPEAG that tha ramanng ceviaton due 1o the y effect after cor

Atways less than + 'l’h.lukaqmbcbw!GNzanﬂbulow:thmSﬂGmuwd‘mmhnmllmmm
diameter from the boundary,
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FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

EX3DV4- SN:3967 December 16, 2015

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

esponse (normalized)
»
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f [MHz]
= e
Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cantificate No: EX3-3867_Deat5 Pape 7 of 11
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FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT'A'1 61 2'F001 '1
EX3DV4- SN.2567 December 16, 2015
Receiving Pattern (¢), 9 =0°
=600 MHz, TEM =1800 MHz,R22
- . E) . — ) (]
To X ¥ - Tot X Y 2
—e e
[
( 'V! {
§ -
™ 001 tesd=gop=t-g PP 20 = S LSS SN T e = I e
i
[l ; ||‘ E 10 x 150
Roll [}
| ,’.';_TL; oj'ljs'%lu T:‘.?"'_PIJ'«'.' 35 7"1‘;"?
Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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HCTCO,,LTD.

FCC ID: ASLSMA320Y

Report No.:
HCT-A-1612-F001-1

EX30V4- SN-3867

Sgnal [uV]

Input

Dynamic Range f(SAR}caq)
(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0,6% (k=2)
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EX3DV4- SN.3867 December 16, 2015

Conversion Factor Assessment

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

2—:0 2
} 3""
131
‘ ’n‘
e |
\ |
as is |
\ | 5%
« -| l
G . z N TP P
" w B ® o w0 < ] ) "0 ] 2 a 0 » @
R L] v
L3 L) 2] =3
e —— e Teanset

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

<10 08 06 04 02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment; £ 2.6% (k=2)
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HCTCO,,LTD.

FCC ID: ASLSMA320Y

Report No.:
HCT-A-1612-F001-1

EX3IDVA- SN:3967

December 16, 2015

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

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angla (7) -206
Mechanical Surface Detection Made enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter | 10 mm
| Tlp Léngth "G mm |
Tip Diameter 25mm
Probe Tip 1o Sensor X Calibration Point 1mm
Probe Tip 10 Sensor Y Calibration Paint 1 mm
Probe Tip to Sensar Z Cailbration Point 1 mm
"Recommended Measurement Distance from Surface 1.4 mm

Curtificate No: EX3-3967_Dec15
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FCC ID: ASLSMA320Y

Report No.:

HCTCO, LTD. HCT-A-1612-F001-1
Calibration Laboratory of Schweizerischer Kalibrierdienst
Schmid & Partner 2 Sarvice suisss nK:mm
Engineering AG g Servizio svizzero i taratura
Zeughausstrasse 43, 8004 Zurich, Switzerlend Swiss Calibration Service

Accredied by the Swins Accredtation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multliateral Agreement for the recognition of callbration certificates

Calibration date:

Accreditation No.: SCS 0108

Calbraton Equipment used (MATE critical for calibration)

This cabention cerficats documants the troceatiity to naficnal standeeds, wiich resfize the physical units of messwremants (51)
The meesurematls snd (he uncamsmiss wih confideacs pobablity are givan on tha folowing pages end are part of the certificarle.

All calbrations have been conducted In e clossd dorsiony faclity, snvrorment tnmperatios (22 £ 3)°C and humidity < T0%.

Primary Standards L4 Cal Date (Catificate No | Scheduled Calitration
Power meter NRP SN: 1778 0-Apr-16 (No, 217-0228802289) Ape17
Fowar senscr NRP.291 SN 103244 18 [No. 217-02288) Ape-17
Powar sansor NRP-Z31 SN 106245 06-Apr-18 (No. 21702289) Ape-17
Rt 2008 A SN SS277 (20%) 05-Apr-18 (No. 217-02283) Agr-17
Probe ESIDV2 SN- 3013 31-Dec-15 (No. ES3-3013_Deci$) Dec-16
| DAE4 SN 660 23-Dec-18 (No. DAE4-860_Dects) Dec-18
Secondary Sandand 0 Chack Date (in house) Scheduled Check
Power mater E44108 SN: GBA1293674 05-Apr-18 {in house chedk Jun-16) In house chack: Jun-18
Pawar sensor E4412A SN MY4 1456057 05-Apr-18 {in house check Jur-16) In houss chack: Jun-18
Power sansor E4412A4 SN: 000110210 05-Apr-18 (in hause check Jun-16) In house ocheck: Jun-18
RF g HP E825C SN USIG2001700 04-Aug-9% (in house check Jun-16} In houss chack: Jun-18
Analyzee HP 87S3E SN US37380565 18-0ct-01 (in house chack Oct-15) In house check: Oct-18
Funclian Signature
Approved by

Thes calibeation catificale shall not be reproduced except in fll withoul weilten spgrowvad of (ha

Certificate No: EX3-3903_Sep16

Page 1 of 11
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FCC ID: A3LSMA320Y Report No.:

HCT CO, LTD. HCT-A-1612-F001-1
Calibration Laboratory of S Schweizsrischer Kalibrierd
Schmid & Partner ¢ Service suisse détalonnage

Engineering AG Servizic svizzero di taratura
Zeughausstrasse 43, 0004 Zurich, Switzertans S Swiss Calibration Service
Accradiiod by the Swiss Accrediatian Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cortificstes
Glossary:
TSL tissue simulating Bquid
NORMx.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 signal
AB.C,D modulation depandent linearization parameters
Polaraation ¢ o rotation around probe axis
Polarization & # rotation around an axis that is in the plane normal to probe axis (sl measurement center),
re., B =0 normal to probe axis
Connector Angle nformation used In DASY systam to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

8) IEEE Std 1528-2013, "IEEE Recommended Praclice for Determining the Paak Spabal-Averaged Specific
Absorption Rate (SAR) in the Human Head fram Wireless Communications Devicas: Measurement
Techniques”, June 2013

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

¢] |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wreless 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 & GHz"

Methods Applied and Interpretation of Parameters:

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

«  NORM|fx.y,z = NORMxy.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 inciuded
In the stated uncertainty of CanvF.

« DCPxy.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 meadia.

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

o Axyz Bxyz Cxyz Dxyz VRxyaz A B, C, D ate numerical linearzation parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
média. VR IS the maximum calibration rangs axpressed in RMS voltage across the diode.

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

« Spherical isotropy (30 devialion from isotropy): m a field of low gradients reslized using a fiat phantom
exposed by a palch antenna.

*  Sensor Offsel; The sensor ofiset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

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

Cerificate No: EX3-3903_Sep16 Papge 2of 11
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FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

EX30V4 - SN-3%03 Seplember 24, 2016

Probe EX3DV4

SN:3903

Manufactured:  September 4, 2012
Calibrated: September 28, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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FCC ID: A3LSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

EX3DV4A- SN:3903 Saplembear 28, 2016

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

Basic Calibration Parameters

| Sensor X Sensor Y Sensor Z Unc (k=2) |
Nomm (uVI(VIm))" 0.39 0.36 053 101 % |
| DCP (mV)" | 102.5 106.2 1031
Modulation Calibration Parameters
uo c ication System Nama A B ¢ o VR Une'
4B | dBVpv | dB mV (x=2)
0 | CW x| 00 ) 10 | 000 | 1740 | #35%
Y | 00 0.0 1.0 N 1846
Z| 00 0.0 1.0 1944

The reported uncertainly 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
probahility of approximately 95%.

* The uncertainties of Neem X.¥,Z do not affect he E*-fieid uncatainty Inside TSL (see Pages % and 6)
¥ Numerical inaarzation parameter; uncerainty not requined

* Uncenainty is dotermined using the max: deviation from linaar response applying rectangulor distibuton snd le sxpressed fof the square of the
tax] value

Corlificate No: EX3-3003_Sep16 Page 4 of 11
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EX3DV4- SN:2803 September 28, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative c«\duotlvlty Dopth ™ Unc
f(MHz)© | Pormittivity" (Sim)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 52.3 0.76 1342 | 1342 1342 | 0.00 1.00 | £133%
300 45.3 0.87 1288 | 1268 1268 | 0.10 140 | £133%
450 435 0.87 11.00 | 11.00 11.00 | 020 125 | £133%
750 419 0.88 1135 | 1135 1135 | 033 | 114 | 2120%
835 415 0.90 10.72 10.72 10.72 | 05t 080 | £120%
900 415 0.97 1030 | 10.30 1030 | 035 | 101 | +120%
1450 40.5 1.20 B8.76 8.76 8.76 039 | 080 | +120%
1750 40.1 1.37 8.75 8.75 B.75 028 | 085 | +120%
1900 40.0 1.40 841 8.41 B.41 028 | 084 | +120%
1850 40.0 1.40 8.22 8.22 8.22 032 | 080 | £120%
2300 395 1.67 8.01 ] 8.01 8.01 032 | 080 | £120% |
2450 39.2 1.80 7.54 ‘ 7.54 7.54 0.31 084 | £120%
2600 39.0 1.96 7.42 7.42 7.42 0.31 086 | £120%
5250 350 471 5.51 5.51 5.51 0,35 180 | +131%
5800 35.5 5.07 478 478 479 0.45 180 | £13.1%
5750 354 522 5.04 5.04 5.04 0,45 180 | £131%

“mnmymmwm:m»uugmuMuzwymommsvucmm(mvagezuuunuwmouozsomq The
uncertainty 5 the ASS af the CanvF uncertainty =t caliration fre y and the y bandl. Freg y valcity
below 300 Mz is £ 10, 25, 40, 50 and 70 MH2 for Com# assessments at 30, 54, 128, 1sowmmwwmy ma@uwmmy
vumnymaemmmﬂow:

' A1 troquencies below 3 Ghlz, tha validty of tissue parameters (¢ and o) can ba rekared 10 + 10% I liquic fhon & ia is appied 10
measured SAR values, AL fraquencies above 3 GHz. the valldity of 1ssue parameters [t and o) is resiricied o = 5% The uncertamty is the RSS of
tha ConvF uncadanty for ingicated target tssue parameters,

“ AlphaDapth are cetarmined during calibration. SPEAG warrants that the remaining deviabon dus 10 the boundury sffect aftee compensation is
ahways less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GH2 & any distancs larger than hat the probe bp
dametar kom the bountdary,
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EXIDVA- SN:3903 September 28, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Rolative Conductivity | Depth © Une
F(MHZ)® | Permittivity" (8im)" ConvF X | ConvFY | ConvFZ | Alpha® 1 {nm) (k=2)
150 61.9 0.80 13.33 1333 | 1333 000 | 100 | £133%
300 582 0.92 12.07 12.07 12.07 0.08 110 | 133 %
450 56.7 0.94 11.85 11.85 11.85 0.10 120 | +13.3%
750 55.5 0.96 10.50 10.50 10.50 0.29 113 | £120% |
835 852 0.87 10.42 10.42 10.42 0.55 080 | £120%
1750 | 534 1.49 B.37 B.37 837 | 035 | 091 | z120%
1900 | 53.3 1.52 8.10 8.10 8.10 0.37 0,80 $12.0%
2450 52.7 1.95 7.69 7.69 7.69 033 | 085 +12.0%
2600 525 2.16 | 745 7.45 745 0.33 | 0g0 | £120%
5250 48.9 5.38 453 463 | 463 0.50 190 | £131%
5600 48.5 577 3.85 385 3.85 0.60 180 | +134%
5750 48.3 5.94 413 413 413 0.60 190 | 134 %

 Frequency valdty above 300 MHz of £ 100 MHz cnly applies for DASY vé.4 and higher (se= Page 2), eiss it s restricted 1o 2 50 MHz The
uncednty is tha RSS of the Com® uncartainty at calibealicn frequency and the uncanainty 1o the indicated frequency band. Frequency validity
Delow 300 MHz 15 £ 10, 2540, 50 and 70 Mz for ConyF assassmenss o 30, 64, 128 150 ang 220 MHz mspoctvely. Above § GHz froquency
valdity can be extended %o £ 110 MHz,
" Al requencies balow 3 GHz. the valldity of tssue parameters {z and ) can be relaxed to = 10% Il Iguid cempensaton fonmula is appiied to
measured SAR values. Al frequencies above 3 GH2. the validiy of tissue parameters (c and o) & restricted o + 5% The urcananty & the RSS of
theConvF uncertainty for indicatad targal Ussue parametars
% Alpha'Depth are detamined dunng caltirason. SPEAG warrants thal the remaning teniation dus 1o tha b y ettact aftor P

less than + 1% for fequancies below 3 GHz and below = Zibrmwem:nesbmm%Gﬂzutanymﬁmwmmnd{m;xobwp
diamaler from the hoondary.
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FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

EX3DV4- SN:3803 Seplamber 28, 2016

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

Frequency response (normalized)
™

—-

5 | e N | 1 | | | LJ
4] 500 1000 1500 2000 2800 2000
f [MHz]

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: ASLSMA320Y Report No.:

HCT CO, LTD. HCT-A-1612-F001-1

EX3DV4- SN:3903 Saptember 28, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
X y z o X ; z

Error [d8]

ot []

Uncertainty of Axial Isotropy Assessment: £ 0,5% (k=2)
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FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

EX3DV4- SN:3903 Septamber 28, 2016

Dynamic Range f(SARcad)
(TEM cell , fyuw= 1900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EX3DV4- SN:3903 Saptember 28. 2016

Conversion Factor Assessment

f= 835 MH2WGLS RS (H_conv) [ = 1900 MHz, WGLS R22 {H_comvF)
‘o l
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz

-0 -08 -06 -04 02 00 02 04 006 DB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: A3LSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

EX3DV4- SN:3803 September 28, 2016

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

Other Probe Parameters

Sensor Arrangement ‘ Triangular
Connector Angle (*) [ T 333 |
‘Mechanical Surface Detection Mode ‘ enabled
“Optical Surface Detection Mode ‘ disabled
Probe Overall Length 337 mm
Probe Body Diamstar | 10mm |
Tip Length “Bmm
Tip Diameter 25mm
—i’roh_Te.ﬁpTget_\sor'-fééﬁfmlion Point fmm |
| Probe Tip to Sensar Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
| Recommaended Measuremen! Distance from Surface t4mm |
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HCTCO,LTD.

FCC ID: ASLSMA320Y

Report No.:
HCT-A-1612-F001-1

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughausstrasse

43, 8004 Zurich, Switzertand

Accreditnd by the Swiss Accreditation Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multitataral Agreement for the recognition of calibration cortificates

Calbrston procedure(s)

Calbraton oste

This calramon ceaifioate

&

|l

F 5

o
7NN

0

©

Sarvice suisse d'étalonnage
Sarvizio svixzero & taratura
Swiss Calibration Service

Accraditation No.: SCS 0108

18 e

ity to

Calbrntion Equipment Used (MATE criical for calibration)

standards. which raalize the ptysical units of messurenents (S().
The measurements and the uncanainties with confidénce probatslity are given an the fallowng pages and are part of the cedificate

Nl calratons have bean conductad i the closed labanstory faciity: ervtronment temperature (22 4 3)°C and humidity < T0%.,

Thes cafibeation carmficate shall net be reproduced sxcapt In 1ull without wettien approna of the laboratory,

Primary Stantarts i) Cal Date {Cenficata No.) Scheduled Caltiratian
Pawee mater NRP SN 104778 Ol-Apr- 18 (No. 21 7-02288/X12289) Apr-17

Pawer sensor NRP-291 SN 103244 O8-Apr-16 (No. 217-02288) Apr17

Power sensar NRP-291 SH- 103245 Of-Apr-18 (No. 217-02288) Agr-17

Ref 20 ¢8 Al SN S5277 (20x} 05-Apr-16 (Mo 217-12253) Apr-1?

Refersnce Probe ESSOVZ Sh- 3013 31-Dec-15 (No. E53.3013_Dec15) Dec-18

OAE4 SN 860 23.Dec-15 (No. DAE4-060_Dects) Oec 18

Secandary Stand D Check Ut (in house) Scheduled Check
Power meter E44 198 SN GBA1233874 Q6-Apr-18 (No. 217-02265X2284) in house check: Jun-16
Powes sensol EA1124 SN MYA 1468087 06-Apr-18 (No. 217-02285) in house check: Jun-16
Pawer sensar EA4124 SN 000110210 06-Ape-18 (No. 247-02284) in house check: Jun-16
2F g HP B648C SN USIB42001700 0d-Aug-84 (in house check Apr-13) in house chack: Jun-16
Network Anaiyzer HP B753€ | SN US37390585 18-Oct01 (i housa check Oct-15) in house chack: Oct 16

Name Function

Calibrated by etonKs Laboratce
Approved by.

Certificate No. EX3-3858_May16
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HCTCO.,LTD.

Calibration Laboratory of g Sch Per KaRbrierdh

Sd\mlld & Partner C  Service suisse d'dtalonnage
Engineering AG Servizio svizzoro di taratura

Zoughaussirasse 43, 8004 Zurich, Switzerand S S s S

Accroaiied by the Swias Accreditation Service (SAS) Accreditation No.: SCS 0108

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

Multilateral Agreement for the recognition of callbration certificales

Glossary:

TSL tissue simulating liquid

NORMx.y,z sensitivity In free space

ConvF sensitivity in TSL/ NORMx.y.z

DCP diode compression paint

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

A B CD modulation dependent flinearization parameters

Palarization ¢ W rotation around probe axis

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

e, § = 0 Is noomal 1o probe axis
Connector Angle information used in DASY system 1o align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1628-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremeant
Techniques”, June 2013

b} 1EC 62209-1, "Procedure ta measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MMz (0 3 GHz)", February 2005

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

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

Methods Applied and Interpretation of Parameters:

*  NORMx.y z: Assessed for E-fisld polanization & = 0 (f < 900 MHz in TEM-cell, I > 1800 MHz: R22 waveguide).
NORMx.y,z are only intermediate values, Le., the uncertainties of NORMx,y,z does not affect the E--field
uncartainty inside TSL (ses below ConvF).

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

«  DCPxy.z: DCP are numerical linearization parameters assessed based 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 Byz Cxyz Dxyz VRxy.z A B, C, D are numerical linearization parameters assessed based on
the data of power swaep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed 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 field distributions based on power
measurements for > B00 MHz The same selups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertaintly values are given. These parameters are
used in DASY4 software to Improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMY,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz,

« Sphencal 1sotropy (3D dewiation 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 virtual measurement center from the probe tip
(on probe axis). No ilerance required,

« Connector Angle: The angle &5 assessed using the Information gained by determining the NORMx (no
uncertainty required)

Certificate No: EX3-3963_May16 Page 2 of 11
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Probe EX3DV4

SN:3968

Manufactured:  September 30, 2013
Calibrated: May 31, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 systaeml)
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FCC ID: ASLSMA320Y

Report No.:
HCT-A-1612-F001-1

EXIDV4- SN:3068

May 31, 2016

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

Basic Calibration Parameters

... Sensor X Sensor Y Sensor 2 | Unc (k=2)
Norm (uVi(V/imy')y* 0.36 0.35 0,42 +10.1%
DCP (mV)" 101.7 102.0 a7 4
Modulation Calibration Parameters
uID | Communication System Name | A B c ) VR Une"
dB d8ypv | | dB mv (k=2}
0 | cW x 0.0 0.0 1.0 000 | 1344 | 225%
Y| 00 00 | 1.0 1315
Z| 00 0.0 1.0 1465 —

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

* Thes uncanainties of Notm X.Y.Z do not affect e £ field uncertainty inside TSL {see Pages 5 ard 6)
" Numanical lnearzation parameter. uncenainty nol reguired
" Uncartainty s detanmined using the max. devintion fron inssr response sophing ractangular datritution and Is expressed for the square of the

fiald value

Cartificata No: EX3-3568_May16

Page 4 of 11
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EX3DV4- SN:3968 May 31, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Cowucumy Depth ™ Unc
1(MHZ) ¢ | Permittivity" {Stm) * ConvFX | ConvFY | ConvFZ | Aipha® | (mm) (k=2)
150 523 0.76 1317 13.17 1317 | 0.00 1.00 | £133%
300 45.3 0.87 12.10 12.10 12.10 0.09 110 | +133%
450 433 0.87 10.73 10.73 1073 | 016 | 120 | £133%
750 41.9 0.89 10.27 10.27 10.27 0.51 I 080 | +120%
835 41.5 0.90 9.97 9.97 9.97 042 | 087 | +120%
a00 41.5 0.97 9.62 9.62 9.62 025 | 120 | £120%
1450 40.5 1.20 855 B.55 B.55 0.34 080 | +120%
1750 401 1.37 8.45 ' 845 B.45 0.33 080 | £120%
1800 400 1.40 814 | B4 8.14 0.31 080 | £120%
1950 40.0 1.40 7.89 7.89 7.89 0.37 080 | +120%
2300 39.5 1.67 7.72 7.72 7.72 0.30 089 | +120%
2450 392 1.80 7.30 7.30 7.30 0.35 080 | £120%
2600 39.0 1.96 7.24 7.24 7.24 0.37 0.80 | £120%
5250 35.9 4T 535 5.35 5.35 0.30 180 | £131%
5600 355 5.07 486 4.66 4.68 0.40 180 | £131%
5750 35.4 5.22 4.78 4.78 478 0.40 1.80 | $131%

‘Frmmvﬂhﬂynmmmzdz!mm:mfymphshrDASle4mnqhu(sque2; mum«m:mum The
uncartarty & the RSS of the ConvF uncestarty st calibration frequency and the y band. F valdty
Delow J00 MHZ is & 10, 25, 40, 50 and 70 MHz for CoovFF assesaments st 30, 64, 128, lSOtndeHzrnpacﬁvdy AbunsGMx!rmmy
valdtycanbomendedloxﬂouﬂz

© At Fequencies below 3 Gz, the valdey of tissue paramesers (c and a) can be relaxod t = 10% if iguid pensation formula ts appked 1o
maasured SAR values. Al frequencies above 3 GHZ, the valdily of tissue parametens (« and o) & restrictad (o £ 5%. Tha uncanainty is the RSS of
the CanvF uncertainty for ndicated target tssue parameters.

“ Alpha/Depth are determined during calibration. SPEAG that the jon due to tha boundary etfact atter compensation is
nmmmxi*hfbwmbe&cwl@knﬂibﬂwt?%bimmmMG&alwmmtﬂmhmmmw
diamater from 1he boundary,

Certificate No: EX3-3968_May16 Page Sof 11
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EX30V4- SN:3968 May 31, 2616

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ” Unc

f(MHz)® | Peemittivity" (Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
150 61.9 0.80 12.46 12.46 12,46 0.00 100 | 2133%
300 58.2 0.92 11,57 11.57 11.57 0.08 1.11 £133%
450 567 094 11,24 11.24 11.24 0.10 120 | 2133%
750 55,5 0,96 5.65 9.65 9.65 0.40 082 | £120%
835 852 0.97 5.66 9.66 9.66 0.49 080 | £120%
1750 53.4 1.49 B.16 8.18 8.16 0.34 080 | £120%
1900 53.2 1.52 7.89 7.89 7.80 0.40 080 | +120%
2450 52.7 1.95 7.31 7.31 7.31 0.41 080 | +120%
2800 625 2,16 mm 7.1 7.1 034 | 080 | +120%
5250 48.9 5.36 4.37 4.37 4.37 0.50 180 | £131%
5600 48.5 577 3.78 3.78 3.78 0.55 180 | £131%
5750 483 5.94 3.02 3.92 3.92 0.60 190 | +£131%

FfequmvaiétyameOOM&ol:100Mlum»np¢mhmsvuémmgmcm!’m2) olse It |5 resvicted 1o = 50 MHZ The
uncenainty Is the RSS of the Cormd uncertamly ot calibration freg y and the ¢ y for the fraguancy band. Frequency valdity
bakow 300 MHz 5 + 10, 25, 40, 50 and 70 MHE for ConvF assessmens ol 30, 64, 124, 150“220Mhresoecnw~ Anove 5 GHz frequoency
validity can b6 @dencad 1o + 110 MHz
' At frequancies betow 3 Gz, the validity of tssue parameters (¢ and ) can be refaxed 10 = 10% If liquitt compansation formua s appbed to
measured SAR values. At frequencies abava 3 GHz, tha validily of tissue parameters {n and o) i reaiclad 1o = 5%. The uncertainty is the RSS of
mcwmnyhlwmodwwnssuapammu

* AphaDepsh are d during - SPEAG warrants that the ramanng deviation dua 10 tha boundary offect after compensation is
Swoys less Lhan = 15 for freguencies below 3 GHz snd bolow £ 2% for frequencies betanen 3-8 GHz at any datance larger than half the probe tip
dameder from the boundary

Centificate No: EX3-39668_May 16 Page 6 of 11
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EX30V4- SN:3968 May 31,2018

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

normalized)
n

f,
\

Frequency response

i

0 500 1000 1800 2000 2500 3000
f MHz]

Uncertainty of Frequency Response of E-field: £ 8.3% (k=2)
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HCT-A-1612-F001-1

EX3DV4.- SN:3968

May 31, 2016

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM

=1800 MHz R22
o ° < . o .
Tot X Y Tot X Y
2 |
[
= t
2 | ‘o -n [ - > 1
3 [P lg=sug ettt 5 gls 3!:34:;15'3' =eites |
ul

' Rol. !
e 3| 0

BCO M

5.

1900 MMz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Report No.:
HCT-A-1612-F001-1

EX30V4-- SN 3968

1074

10

Input Signal [uV]

Dynamic Range f(SAR}¢a4)

(TEM cell , fo.0= 1900 MHz)

R e ek ety S 35w L e i
t10E R
1002 102 10t 100 o 102
SAR [mW/om3]
*| ® |

nct compansated compensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)

.
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...'l =
A
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»
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.
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3 o]
ot compensated compensated

10

May 31, 2016
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EX3DV4- SN:3968 May 31, 2016

Conversion Factor Assessment

f =835 MMz, WGLS RS (H_comF) 1= 1900 MHz WGLS R22 (H_convF)
an
5 m {
o ..\. T"':
F ! 2
3 3 d
081 ]
o
- !
as . '
ee: - » ' -
0 o ] » = » » e n ] b , x o » = -
3 yored v
u-‘;‘fﬂ v—-ll"" va"'-‘- -nLu—
Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
40 -08 086 04 -02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
Cenificate No: EX3-3968_May16 Page 10 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3968

Other Probe Parameters

Sensor Arrangament ) Triangular
“Connector Angie (") 634
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Mode o ~ disabled |
Probe Overall Length 337 mm
Probe Body Diameter 10mm
Tip Length 9mm
[ Tip Diameter 25mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibraton Point 1 mm
"Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4mm
Cenificate No: EX3-3968_May16 Page 11 of 11
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FCC ID: A3LSMA320Y Report No.:

HCTCO, LTD. HCT-A-1612-F001-1
Calibfation Laboratory of 5@,& §  Schweizerischer Kafibrierd:
Schmid & Partner % G Service sutsse detalonnags

Engineering AG g g Servizio svizzero di tacatura
Zeughaussirasse 43, 5004 Zurich, Switzedand % n@.\“\? Swiss Callbration Servica
Accrediled by (e Swias Accreditation Servicn (SAS) Accreditation No.: SCS 0108
Tha Swiss Accreditation Service |s ane of (he signatories to the EA
Mustitateral Ag for the recognition of calibration certificates
ctient  HCT (Dymstec) : Cartificats No: EX3-7370_Aug18

Calibeation date: August 30, 2016
This calbrabion centficats docurrents the traceabiiy to national standards, which realze the physical urits of measursments {31)
The mass: @ng the with conf probebilly are ghvien on the foliowing ooges and are part of ihe caticate

All calbrations have besn conducied n the dosed laberatory facity: anvironmant temperature (22 £ 35°C and humidRy < 70%

Cal&ratian Equipment wsed (M TE crecal for calibeation)

Prmary Standards 1D Ca Date |Cortfcate No ) Schecuied Catbration
Power meler NRF SN; 104778 06-Ape-15 (No 217-02288/02253) Apr-17
Power sersor NRP-Z91 SN: 103244 DE-Ape-16 (No. 217-02288) Apr-17
Power sensof NRP-281 SN: 103245 U6-Ape-16 (Na, 217-02263) Ape-17
Reference 20 4B Atanuator SN: S5217 (200 05-Agr-16 (No. 217.02293) Apr-17
Reference Probs ESI0V2 SN: 3013 31-Osc-15 (No, ES3-3013_Dec15) Dag-18
DAEA SN: 880 23-Doc- 18 (Na. DAE4-HE0_Dec15) Doc-16
Secondary Standards D Check Deta (in house) Schecuied Check
Power meter E44158 SN. GBA1283874 U6-Apr-18 (n housa check Jur-16) in house checs Jun-18
Powsr sensor E44124 SN, MY4&1498067 O06-Apr-18 (in house check Jun-16] in bouse check: Jun-18
Power pansor E4412A SN. 000110210 08-Apr-18 (i houss check Jun-18) In bouse check: Jun-18
RF genaratar P 854580 SN US3642001700 (4-Aug-99 (in hewse check Jun-16) In house check, Jun-18
Network Analyzar HP 8753E SN USITII0535 18-Oct-01 {In house chack Oct-15) In howss check: Oct-16
Name Function Signature
Cafibrated by, ot Kastratl abombsey Techmicie o*z = %
'..' - — ) — R —

Issusd: September 1, 2016

Tiss calibrahon cedificato shali not be reproducsd except in Wl without written aporoval of the lborktory
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Calibration Laboratory of o Schwelzerischer Kalibirisrdienst
Schmid & Partner = g Service sulssa d'étalonnage

Engineering AG i ing g Servirio svizzero i taraturs
Zsughsusstranse 43, 8004 Zurich, Swikeriand %% Gﬁ@? Swiss Calibration Service
Accredted by the Swiss Accredtation Sarvice {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the aignatories to the EA
Multilaserat Agreament for the recognition of calibration certificates
Glossary:

TSL tissue simulating lquic

NORMx,y.z sensitivity In free space

CaonvF sensitivity in TSL / NORMx,y.2

DCcP diede compression point

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

A BCD modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarzation § 5 rotation around an axis that is in the plane normal to prabe axis (at measurement center),
Le., 8 =0 s narmal to probe axis

Connecior Angle Information used in DASY system lo align probe sensor X 1o the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, "Procedure to measure the Specific Atsorpticn Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz 1o 3 GHz)", 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 § GHz)", March 2010

d) KDB B85684, "SAR Measurament Requirements for 100 MHz ta 6 GHz"

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

« CanvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for | < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz The same setups are used for assessment of the parameters applied for
boundary compensation (aipha, depth) of which typical uncertainty values are given. Thess parameters are
used In DASY4 software to improve probe accuracy cloge to the boundary. The sensitivity in TSL corresponds
to NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency depandent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

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

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

= Connector Angle: The angle is assessed using the Information gained by determining the NORMx (no
uncertainty required)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7370

Basic Calibration Parameters

Smso_r Sensor Y Sansor 2 Unc (k=2)
Norm {(eViVim)')* 0.46 0.49 0.42 10,1 %
DCP (mV)* 8B.7 108.3 937
Modulation Calibration Parameters
UiD [ ication System Name A | 8 [ ) VR Unc' |
d8 | dBvuv B8 mV (ku2)
0 < X | 00 0.0 10 | 000 | 1398 | #33%
Y 0.0 0.0 1.0 1364
Z | 00 0.0 1.0 1426

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

* The uncenantes of Nomm X Y,2 do not affect the E” Serd uncertainty inside TSL {4es Pagss 5 and B)
¥ Numercal linearization paramator: uncertanty not required
 Uncartanty 5 determined using e max. deviatian from inesr response applying rectangular distribution and is expressed for the square of the

Neicd vadue.
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HCTCO,,LTD. HCT-A-1612-F001-1

EX30Vée- SN:7370 August 30, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity | ‘ Depth Unc

F(MHz)® | Permittivity” (sim)" ConvF X | ConwFY | ConvFZ | Alpha® | (mm) (k=2)
150 523 0.76 13230 | 330 | 1330 | ooo | 100 | +133%
300 453 0.87 1229 | 1220 | 1220 | 010 | 130 | £133%
450 435 0.87 1107 | 1107 | 107 | 047 | 180 | £133%
750 419 0.89 1041 | 1041 1041 | 042 | 091 | #120%
835 N5 0.90 1000 | 1000 | 1000 | 043 | 080 | £120%
500 4.5 0.97 9.75 875 975 039 | 093 | +120%
1450 40.5 1.20 8.60 8.60 8.60 041 | 080 | £120%
1750 40.1 1.37 8.52 852 8.52 040 | 080 | £120%
1900 40,0 1.40 816 | 816 B16 | 037 | 080 | 2120%
1950 40.0 1.40 7.94 7.94 7.94 030 | 080 | £120%
2300 305 1.67 7.92 7.92 7.92 031 | 080 | £120%
2450 302 1.80 7.28 7.28 7.28 041 | 080 | $120%
2600 30.0 1.96 7.15 7.15 7.15 041 | 080 | +120%
5250 359 471 5.26 5.26 526 035 | 180 | £131%
5600 355 507 4.80 4.60 450 | 040 | 180 | 2131%
5750 35.4 5.22 4.85 485 485 045 | 180 | £131%

:vaxyvﬂxﬂnyamamuﬂzdﬂwm-nONywhrnASYvdlmth(seer?).clunmmmmw:SOMHI ™e
urcartainty s the RSS of the CanvF uncertainty at calibration frequancy and the uncenainty for o Incicated frequency band. Freéquency validity
betow 300 MMz is + 10, 25, 40, 50 and 70 MHz for CornF assessments 82 30, 54, 128, 150 and 220 MMz respectively. Abuve 5 GHz frequency
validity can be extended (o + 110 MHz

" Al frequencias below 3 Gz, the validly of ssus paramesars (c and o) can be retaxed 10 & 10% # ¥gud comp formuts = apphed o
messured SAR v8lues. Al frequencies above 3 GHE, the valdly of tissue paramaters (¢ and o is restricled 1o = 5% The uncertairty iz the RSS of
e Comnf uncertainty for indicaled target Lssus persmoters

& AphaDepth are determined diring c¥ibeation. SPEAG wamants that the temaining deviation dus o the toundary efoct sfter compengalion is
omlmthln1I'Murhmmmmwamandbmde2%bhwchom3—5@1:atmyd&tmwuunhmvmprnunp
diameder from the boundary
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FCC ID: A3LSMA320Y Report No.:

HCTCO,,LTD. HCT-A-1612-F001-1

EX30V4- SN:7370 August 30, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth ™ Unc

1(MHZ)® | Pormittivity" {sim)" ConvEX | ConvFY | ComvkZ | Atpha® | (mm) (k=2)
150 618 0.80 1243 | 1243 | 1243 | 000 100 | £133%
300 58.2 0.82 1162 | 1162 1162 | 0.08 120 | 2133%
450 56.7 0.94 11.22 | 1122 1122 | 0.0 150 | £133%
750 55.5 0.98 .96 9.96 9.96 048 | 0B6 | 2120%
835 55.2 0.97 9.87 9.87 9.87 038 | 094 | £120%
1750 53.4 149 | B24 g24 | 824 037 | 080 | £120%
1900 53.3 1.52 7.92 7.92 7.92 042 | 080 | $+120%
2450 52.7 1.95 762 7.62 7.62 035 | 080 | $120%
2600 52.5 2.16 7.42 7.42 7.42 043 | 080 | 2120%
5250 489 5.38 4.66 466 4.66 050 | 180 | 2134%
5600 48.5 577 | 382 392 392 055 | 190 | #£131%
5750 483 594 | azs 425 | 435 055 | 180 | +131%

° Frequency vaidily above 300 MHz of & 100 Miz only appliss for DASY v4.4 and higher (see Page 2), ese it i restricled 1o £ 50 MHz. The
uncenainty I8 the RSS of the ConvF unoartainty at calibeation Fequency and the ur y fat the ind frequency tand. Frequency vabGty
Dalow 300 MHz & £ 10, 25 40, 50 and 70 MHZ for ConvF assessments at 30, 84. 126, 150 and 220 MHz respectively, Above § GHz frequency
valdity can te extended to £ 11 MHz
’AlwemmasbnbwaG&mmﬁdnydmwwmlmlumn|mmmmw:10‘!ﬂlnumwnummn'mrmhnappiedw
mensured SAR values Al fraguancios abava 3 GHz, the validay ol tissue parameters (¢ and o) = restrncted (0 & 5% Thi uncerainty is the RSS of
the Convi uncensinty for ndicated targat lissue parameters.
"AWMhmmmdaringwm.MMmmmmmmmmmmummarydlwnnnfwmp-mamn
nlwaya\saslﬂanaI%Iurkequu'a'ecbalowsBHlam!bclawsmhhwmsmm&ﬁeﬂzawwmhmnmhdmemw
diamater from the dSoundary.
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HCTCO.,LTD. HCT-A-1612-F001-1

EX30V4e- SN 7370 August 30, 2016

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

esponse (normalized)
™

Frequency I

| i o= KN LN B LD S WU NN SRS S | S50 W R W G AR S § I
0 500 1000 1500 2000 2500 3000
f [MHZz]

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

Cenificate No: EX3-7370_Aug16 Page 7of 11

F-TP22-03 (Rev.00) 205 /274 HCT CO.,LTD.



W
hC'- : Report No.:
e FCC ID: A3LSMA320Y HCT A S Fos s

EX3OV4A- SN 7370

August 30, 2016

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM f=1800 MHz,R22
. . . o .

SR aa i

Ervor [dB]

SNSRI ST BRL 5SS ma o T S

0T ecT i N ]

1800 Mz 2400 M3

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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HCTCO.,LTD. HCT-A-1612-F001-1

EX30VA- SN: 7370 Atgust 30, 2018

Dynamic Range f(SARcaa)
(TEM cell , foyy= 1900 MHz)
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Uncartainty of Linearity Assessment: £ 0,6% (k=2)
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Conversion Factor Assessment

f= B35 MHz, WGLS R9 (H_convF) f= 1800 MHz WGLS R22 {H_convF)

».
4
0
1 ]
‘.
awl N =i
N\ |
|
224 z .
4 f
=
= 20
3 5 ™
1
m
2z
= o
|
|
to a1t -
" A L] g = x » L 3 w 2] = o ] n 0
5y vl
i 3] 2 . s
Ll Tessrw

P e

Deviation from Isotropy in Liquid
Error (¢, 8), f = 300 MHz

=)

CR-R-Bd
SoNAQO

Lesde

40 -084 66 04 02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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HCTCO.,LTD. HCT-A-1612-F001-1

EX3DVa.- SN.7370 August 30, 216

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

Other Probe Parameters

Sensor Arrangement Triangular
“Connectar Angle (%) | 98.9
Mechanical Surface Detection Mode i enabled

Optical Surface Detection Mode disabled

Probe Overall Length 337 mm

Probe Body Diameter 10 mm
“Tip Lenath - 9mm |

Tip Diameter Z25mm

Probe Tip to Sensar X Calibration Point 1mm

Probe Tip to Sensor Y Calibration Peint Tmm

Probe Tip to Sensor Z Calibeation Point 1 mm

Recommended Measurement Distance from Surface ‘ 1.4 mm
Cestilicats No: EX3-7370_Aug1é Paga 11 of 11
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Accradeed by the Swiss Accradtation Service (SAS)
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The Swiss Accreditation Service is one of the signatories 1o the EA
Client

FCC ID: ASLSMA320Y

Report No.:
HCT-A-1612-F001-1

Multiiateral Agreemant for the recognition of cafibration certificates

s Schweizerischer Kalibriardienst
E Service suisse d'#alonnage
———— c Servizio svi
T zlo svizzero di taratura
% ,.’Jr"\“‘\“@ Swiss Calivration Service
Accreditation No.: SCS 0108
HCT (Dymstec) Certificate No: D750V3-1014 Jul16
Otjoct D750V3 - SN:1014
Calibeation procadureds) QA CAL-OS.\Q _ : _ .
Calibration procedure for dipole validation kits above 700 MHz
Calibration date: July 22, 2016°
This calration cadllicale documents the traceability 10 naticnal standards, which malize the physical units of ¢ 181y,
The ineasurements and the uncerianties with confidence probetiiity am gvan on the following pages and are par of the cerificale.
All catbrations have bean conducied in the closed mbaratary fadity: enviconment Tempecatuee {22 + 3)°C and humidity < 70,
Calibeation Equipment used (M5TE cotical for callbration)
Primary Standarcds 1D Cal Date (Certificate Na.) Scheduled Caftiration
Power metes NRP SN: 104778 06-Apr-16 (Na. 217-02288/02248) Apr-17
Pawer sansar NRP-Z81 8N 103244 06-Apr-16 (No. 217-02268) Apt-17
Powur sarsar NRP-Z21 SN 103245 06-Apr-16 (Na. 217-02289) Apr-i7
Anlerence 20 dB Attenustor SN. 5058 (20K) 05 Ape16 (No, 217-022682) Apr-17
Type-N mismasch conbination SN 5047 2 / 06327 0&-Ape-16 (Na. 217-02285) ApraT
fAalerence Probe EX30V4 SN 7348 15-Jun-1€ (No, EX3.7348_JuniB) Jun-17
DAE# SN 6501 30-Dac-15 (Na. DAEL-601_Dec15) Dec-16
Seccndary Standards oA Chack Date (n house) Schaduled Chack
Puwer meter EPM-4424 SN: GB37480704 07-0cs-15 {No. 217-02222) in house chack: Cct-18
Power sensar HP 8431A SN; US37292783 07-0ct-15 (No. 217-02222) In house check: Cct-16
Power sansar HP 8481A SN: MY41092317 07.0ct-15 {No. 217-02223) In house chack: Oct-16
RF generator RAS SMT-08 SN: 100872 15Jun15 (in house check Jun-15) In housa chack: Oct-16
Natwark Analyzer HP 8753E SN: US37390565 16-0c101 (in house check Oct-15) In housa chack: Oot-16
Nama Function o
Cafibrated by Chudia Leubier ' Labormtoey Technisian
Approued by Kt Pokowc Techvics! Wanager m—
Issued: July 26, 2018
This calibration cestificato shall not be reproduced except in Iul without written approval of 1he labonetory,
Certificate No: D780V3-1014_Julé Page 1 of 8
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Calibration Laboratory of ALY S Schwelzerischer Kailbrierdienst
Schmid & Partner %& Service suisse étalonnage
Engineering AG =g C  senvtiio autmco di taraturs
Zoughausstrasse 43, BIO3 Zurich, Switzeriand 2 ,'ﬁ‘\,.v‘ S Swiss Calitration Service
Accradited by the Swiss Accrediation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Sorvice is one of the signatories to the EA
Multiistersl Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the fiquid 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: Ona-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%.

Certilicate No: D750V3-1014_Jul16 Page 20l 8
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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 15 mm with Spacer
Zoom Scan Resolution dx, dy, 42 =5 mm
Frequency 750 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 419 0.89 mhaim
Measured Head TSL parameters (220x0.2)"C 409+6% 091 mho/m 26 %
Head TSL temperature change during test <05°C — —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Hoad TSL Condition
SAH measured 250 mW input power 2,12 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.20 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 gj of Head TSL condition
SAR measured 250 mW inpul power 1.39 Wikg
SAR for nominal Head TSL parameters normalkized 1o TW 5.46 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 555 0.96 mho/m
Measured Body TSL parameters (220 £0.2)°C 55126% 0.98 mhoim +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 TSL parametars normalized to 1W B.74 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 1.46 Wika
SAR for nominal Body TSL parameters normaiized to 1W 5.72 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transfoamed to feed point 547Q+22K2

Return Loss -26.1dB

Antenna Parameters with Body TSL

Impedance, transformed to fead paint 4960-08K
Return Loss -411d8B

General Antenna Parameters and Design

| Esectrical Delay (one direction) ] 1.033 ne

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

The dipoie is made of standard semingid coaxial cable. The center conductor of the feeding Jine is directly connected o the
second arm of the dipole, The antenna is theretore short-cirauited for DC-signals. On some of the dipoles, small end caps
are added 10 the dipole arms in order to improve matching when leaded according 1o the position as expiained in the
“Measuremeant Conditions* paragraph, The SAR datz are not affected by this change, The overall dipole length is still
according to the Standard,

No excessive forca must be applied to the dipole arms, because they might band or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data
Manutactured by SPEAG
Manufactured on March 22, 2010
Cortificate No: D7S0V3-1014_Jul1é Page 40l B
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DASYS Validation Report for Head TSL

Date: 21.07.2016
Test Lubortory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz D750V3; Type: D750V3; Serdal: D750V3 - SN:1014

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

Medium parameters used: =750 MHz; o =091 S/m; 5 =40.9; p= 1000 kg/m’
Phantom section: Flat Section

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

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

« 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:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 58.75 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3,19 Wrkg

SAR(] g) = 2,12 W/ikg: SAR(10 g) = 1.39 W/kg

Maximum value of SAR (measured) = 2.83 W/ikg

-2.!4

-4.28
-5.42
-8.56

-10,70
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date; 22.07.2016
I'est Laboratory: SPEAG, Zurich, Switzerlund
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)

DASY32 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(9.99, 9.99, 9.99). Calibrated: 15.06.2016;
«  Sensor-Surface; | 4mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

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

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

Reference Value = 57.48 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.42 Wikg

SAR(1 g) = 2.24 W/kg; SAR(10 g) = 146 W/kg

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

dB
0

-2.40
-4.80

-9.60

-12.00

0dB=3.01 Wkeg =4.79 dBW/kg
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Impedance Measurement Plot for Body TSL
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HCT (Dymstec)

Accraditation No.: SCS 0108

Ctient Cartificate No: DB35V2-4d165_Novi15

|[CALIBRATION CERTIFICATE

-

1

| Object D835V2 - SN: 4d165

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

Catbration procedure(s)

Calitwation date: November 24, 2015

This calibeation ceftificate decuments the traceabiity (o national standards, which realize the physical units of measurements s,
The measuraments and the uncenaintias with confidence prabability are ghven on the tollowing pages and are part of the cenfficats

AX calibentions have been conducted in the closed laboratory fachity: environmant tempesatiee (22 + 3)°C and humidity < 70%.

Calbration Equipment used (MATE critical for caloration)

Primary Stangatds Dy Cal Date (Certificals No.) Scheduled Calbration

Fower mesar EPM-242A GB37480708 07-0ct-15 (No. 217-02222) Oct-16

Powar sensor HP 8481A US37292783 07-0ct-15 (No. 217-02222) Cet-16

Power sansor HP 8481A MY41092317 Q7-0ct-15 {No. 217.02223) Qct16

Aeterance 20 dB Attarmuiatos SN 5058 (20} O1-Apr-15 (No, 217-02131) Mas-16

Type-N mismatch combination SN 50472/ 08327 01-Agr-15 (No, 217-02134) Mar-16

Relarenca Probe EX30V4 SN 7349 a0-Dec-14 (No, EX3-7349 _Dot1d) Dec-16

DAE4 SN 601 17-Aug-15 (No. DAEA-601_Aug15) Aug-16

Socandary Signcards D # Chack Dute (in housa) Scoheduec Check

AF genermtor AAS SMT-06 100972 15-Jun-15 (n housa check Jun-15) I house check: Jun-18

Network Anatyzar MP 8753E US37300585 S4206 18-0¢2-01 (in house check Oct-15) In house check: Oct-16
Name Function Signature

Calvated by Michasl Weber Labormtory Tachaician I ﬂ&r

Approved by. Katia Pokovic Technical Manager

.

tssued. November 24, 2015

_D_ts caltration carificate shall not be reprodiacad axcept in full without welitan approval of the baratory.
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Calibration Laboratory of S, Schwelzarischer Kalibrierdi
Schmid & Partner S 2 Service sulsse d'étalonnage
Engineering AG b= Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzedand Y ﬂﬂ“‘\? S swisa Caiibration Service
Accredited by the Swiss Accreditation Sendcs (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« FElactrical 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,

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

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

Centificate No: D835V2-4d165_Novis Page 2 of B
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, gz = 5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Tempersture Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.20 mho/m
Measurad Head TSL parameters (220=:02)°C 426=6% 0,92 mho/m « 6 %
Head TSL temperature change during test <05°C — e
SAR result with Head TSL
SAR averaged over 1 cm?’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2,20 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.06 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW Input pawer 1.49 W/kg
SAR for nominal Head TSL parameters normalized to 1W 5.90 W/ikg = 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 mha/m
Measured Body TSL parameters (220202} °C 566 + 6% 0.99 mho/m =6 %
Body TSL temperature change during test <05°C — —_
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measurad 250 mW input power 2.40 Wikg
SAR lor nominal Body TSL parametars normalized to 1W 9.47 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 1.58 Wikg
SAR for nominal Body TSL parameters normalized to 1W 6.25 Wikg = 16.5 % (k=2)
Certificate No: D835V2-4d185_Novi5 Page 3of8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformed {o feed point 5210Q-47j0Q

Return Loss -260dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4780-68j0
Retumn Loss -227dB

General Antenna Parameters and Design

l Elactrical Delay {one direction) l 1,440 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 line is directly connected 1o the
second am of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order 1o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change The overall dipole length is still
according to the Standard

No excessive lorce must be applied 1o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged,
Additional EUT Data
Manufacturad by SPEAG
Manufacturad on December 28, 2012
Certificate No: D835V2-4d165_Nov1s Pagedof 8
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DASYS5 Validation Report for Head TSL

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

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

Medium parameters used: =835 MHz: o= 0.92 S/m; £ =42.6; p = 1000 kg/m'
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349: ConvF(9.77, 9.77. 9.77). Calibruted: 30.12.2014;

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

Electronics: DAE4 Sn601; Calibrated: 17.08.2015
»  Phantom; Flat Phantom 4.9L; Type: QDODOP49AA; Serial: 1001

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 60.39 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.40 W/kg

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

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

-am

0dB =303 W/kg=4381dBW/kg

Cantificate No: DB35V2-4a165 _Nov15 Page50i8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

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

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

DASYS52 Configuration:
o Probe; EX3DV4 - SN7349; ConvF(9.72, 9.72, 9.72); Calibrated: 30.12.2014;
o Sensor-Surface: | 4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 17.08.2015
« Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

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

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, d2=5mm

Reference Value = 61.95 V/m; Power Drift = -0.02 dB

Peak SAR {extrapolated) = 3.54 Wikg

SAR(1 g) = 2.4 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 3.17 W/kg

mn

0dB =3.17 W/kg = 5.01 dBW/kg

Centificate No: DB35V2-40165_Nav1s Page 7 of 8
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Impedance Measurement Plot for Body TSL
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The Swisa Accreditation Service is one of the signatories to the EA
Muhtilsteral Agreement for the recognition of calibration certificates

cient  HCT (Dymstec)

Cartificate No: D1800V2-2d006_Jan16

Schwatzerischer Kalibrierdienst

Service suisse d'étalonnage
Servizio svizzero di taratura

Swiss Calibration Service

Accreditation No.: SCS 0108

CALIBRATION CERTIFICATE
Coject D1800V2 - SN: 2d006
Callbration procedure(s) QA CAL-05.v89

Calibeation date:

January 22, 2016

Calibeation Equipment used (METE critical for calibmaticn)

Calibration procedure for dipole validation kits above 700 MHz

This calibration certificate documents the traceatility to national standards, which raafize the physical units of measurements (ST)
The measuraments and the v inties with confidence probatidity are given on Me folowing pages and are part of the cerdilicate

Al calisrations lave tean conductad o the closad laboratory fachily. eavironment tempersture (22 + 3)'C and humidity « 70%.

This caiyration certilicate shall not be repeoducsd excapt in full without wiilten appeoval of the Wsbaratory.

Primary Standards D # Cal Data (Cartificate No.) Schaduled Cafibyration
Power meter EPM-4424, GE3I74E0704 07-Cct-15 (No. 217-02222) Out-16
Pawer sansor HF 8481A US37292783 07-Oct-15 (Na. 217,02222) Oct-16
Power sanaor HP 84814 MY41092317 07-Cet-15 (No. 21702223} Oct-16
FAeteconce 20 dB Altenusicor SN: 5058 (20x) MAgr-15 (No, 217-02131) Mar-16
Type-N mismatch combenation SN £047.2 1 06327 01-Apr1 & (No, 217.02134) Mar-16
HAedorence Probe EX30V4 SN 7348 31-0ec15 (No. EX3-7349_Dectb) Dec-16
DAE4 SN: 601 30-0ec-15 (No. DAE4-801_Dec15) Dec-16
Secondary Standards =X Check Date (In house) Scheduled Check
AF generstor AAS SMT-08 | 100972 15-Jun-15 {in house chack Jun-15) In house chack: Jun-18
Network Analyzar HP 8753 US37300585 54206 180101 (n houss cheok Oct-15) In houss check: Oct-16
Name Function Signature
Catbrated by Mchaal Weber Laboratory Technican I Ké !
.
Approved by: Katlja Pakovic Technical Manages

-

Baped January 25, 2018

Centificate No: D1800V2-20006_Jan16
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Calibration Laboratory of ., watnérischer Kallbrierdlons

Schmid & Partner i a— S ::mx sulsse d‘::onmoe t
Engineering AG = C  servisio svizzero &l aratum

Zeughausstrasse 43, 8004 Zurich, Switzerland % 4@.\_\\? S Swiss Calitration Service

Accredited by e Swiss Accreditation Sarvica (SAS) Accreditation No.: SCS 0108

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

Muitil | Agr for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, *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 82208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 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 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.

* 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.

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

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

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

Certificate No: D1800V2-2d006_Jan16 Page2 ot 8
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HCTCO,,LTD.
Measurement Conditions
DASY system cenfiguration, as far as not given on page 1,
DASY Version DASYS v52.8.8
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 parametess and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 400 1.40 mbho/m
Measured Head TSL parameters {220+02)"C 40126% 1.30 mhofm =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 8.57 Wiy
SAR for nomeinal Head TSL parameters normalized to 1W 38.5 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAH measured 250 mW input power 5.03 Wkg
SAH lor nominal Head TSL parameters norrmalized o 1W 20.2 Wikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho'm
Measured Body TSL parameters (220202)°C 537+6% 152mho/m+6 %
Body TSL temperature change during test <05"C —_— —_
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Candition

SAR measured

250 mW input power

9.57 Wikg

SAR for nominal Body TSL paramsters

normalized ta 1W

38.3 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW Input power 5.05 Wrkg
SAR for nomsnal Body TSL parameters normalized to 1W 20.2 Wikg = 16.5 % (k=2)

Centificate No: D1800V2-20006_Jan16
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4650-6810
Return Loss -221dB
Antenna Parameters with Body TSL
Impedance, transformed 1o leed paint MU7TQ-62/K
Aetun Loss -213dB
General Antenna Parameters and Design
I Electrical Delay (one direction) ] 1.208 ns ]

Alter 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 connecied to the
second arm of the dipole. The antenna s thersfore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according 10 the position as explained in the
‘Measurement Conditions® paragraph. The SAR data are not affected by this change. The averall dipole length is 1l

according to the Standard.

No excessive force must ba applied 1o the tipole arms, because they might bend or the soldered connections neat the

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manutactured on July 23, 2001

Cortificate No: D1800V2-2d00S_Jan16
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DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DI1S00V2; Serial: DIS00V2 - SN: 24006

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

Medium parameters used: ['= 1800 MHz; o = 1.39 S/my; & = 40.1; p = 1000 kg/m*

Phantom section: Flal Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(8.26, 8.26, 8.26); Calibrated: 31,12.2015;

Sensor-Surface: 1. dmm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 30.12.2015

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

DASY352 52.8.8(1258); SEMCAD X 14.6.1(7372)

Date: 22.01,2016

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

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

-3.60

-1.20

-14.40

-18.00

0dB = 14.5 Wkg = 11.61 dBW/kg

Certficate No: D1800V2-2d006_Jan16 Page 50l 8
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 22.01.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00OV2Z; Serial: DI1S00V2 - SN: 2d006
Communication System: UID () - CW; Frequency: 1800 MHz
Medium parameters used: f= 1800 MHz; o= 1.52 S/m; £ = 53.7; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)
DASYS2 Configuration:

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

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

« Electronics: DAE4 Sn601; Calibrated: 30.12.2015

» Phantom: Flat Phantom 5.0 (back); Type: 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=5mm, dz=5mm

Reference Value = 102.4 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) =9.57 W/kg:; SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 14.4 Wikg

-3.60

-1.20

-10.80

-14.40

0dB =144 W/kg = 11.58 dBW/kg

Certificate No: D1800V2-2d006_Jan16 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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Accredaed by the Swiss Accraditation Sarvioe (SAS)
The Swiss Accreditation Service is one of tha signatories 1o the EA
Multilateral Agraemant for the recognition of calitbration cectificates

AV,
SN

)

Schweizerischer Kalibriordiens:

Servizio svizzero di taratura

S
c Service sulsse d'étalonnage
S Swiss Callbration Service

Accreditation No.: SCS 0108

ciont  HCT (Dymstec) Certificate No: D1900V2-5d061_Apri16
CALIBRATION CERTIFICATE
Object D1900V2 - SN: 5d061
Calibeation procedureds) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
Calbration date; April 25, 2016
This calbration cartificate de ts the bility 1o national standards, which reakze the physical units of measurements (S1)

Calibration Equipment used (METE critical for calibeation)

The measuremants and the uncartainties weh confidence probabiity are given on the fallowing pages and are part of the cedificals.

Al coibrations have been conducted in the ciosed laboraloey facilty: environment tamparature (22 = 5)°C and humidty < 70%

Primary Standards [iDa Cat Dats (Cartificate No ) Scheduled Calibeation

Paower meter NAP SN: 104778 06-Apr-18 (Np. 217-0228R.02289) Apr17

Pawer sansar NRP-Z91 SN; 103244 06-Apr-18 (No. 217-02288) Ape1T

Power sanscr NRF-291 SN: 104248 06-Apr-16 (No. 217-02289) ApedT

Fsterance 20 dB Aftenuatoe | SN: 5058 (20%) 05-Agr-18 (No, 217-02292} Apr7

Type-N mismatch comblastion | SN 5047.2/06327  06-Apn 16 (No. 217-02286) Aprd7

Relerence Probe EX3OVA 1 5N: 7340 31-Doc-1% (No, EX3-7349_Dec15) Dec-16

DAES | st 801 30-Dec-15 (No. DAE4-601_Dec15) Dac-16

Secondary Standards [1D# Gheck Dae {In housa) Schedules Check

Power muter EPM-$42A SN: GH37480704 07-0ct-15 (No. 217-02222) In houss cheak: Ot 16

Power sensor HP B481A SN; USaT2eeras 07-0ct 15 (No. 217-02222) In house check: Oct- 18

Power sensor HP 8481A 5N, MY£1092517 07-0ct-15 (No. 217-02223) In house check: Oct-16

RF genorator AAS SMT-08 SN; 100872 15-Jun+15 (n house check Jun-15) In house check: Oct-16

Notwark Analyzor HP 8753E SN LS37390585 18-0¢£-01 {In house chack Ocl-15) o house check: Oct-16
Name Functon Signature

Caiibrated by: Michaal Waber Labaratary Technician /{lg !

Appraved by, Kalja Pokovic

Technical Manager %4/

lssuad. Aprl 26, 2016

This caleation cenificata shall not be mprodused scapt in tull withawt wiitien appeoval of the faboratory.
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Schmid & Partner S ¢ Service suisse détalonnage
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Zeughsusstrasse 43, 8004 Zurich, Switzoriand K{_/'\\‘\\\ S swiss Callbration Service
Accrediled by the Swiss Accradiaion Service (SAS) Accreditation No.: SCS 0108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the centificate 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
parallel to the body axis.

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

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

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

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

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

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

Certificate No: D1900V2-50061_Apr16 Page20l 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat 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 appbed.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters {(220+02)°C 400=26% 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
SAR measurad 250 mW input power 9.53 Wiy
SAR for nominal Head TSL parameters normalized to 1W 38.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 5.01 Wikg
SAR for nominal Head TSL parameters normalized 10 1W 20.2 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramoters 220"C 533 1.52 mhao/m
Measured Body TSL parameters (22.0+0.2)"C 529 +6% 1.49 mho/m = 8 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g} of Body TSL Condition
SAR measured 250 mW input power 9.82 Wikg
SAR for nominal Body TSL parameters normalized to TW 39.7 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power 5.20 Wy
SAR for nominal Body TSL parameters nomalized to 1W 20,9 Wikg = 16,5 7% (ks2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transtormed fo feed point 5250Q+77Q

Retum Loss -221d8B

Antenna Parameters with Body TSL

Impedance, transiormed to feed point 479Q+85[0
Retum Loss -21.0d8

General Antenna Parameters and Design

I Electrical Delay (one direction) l 1192 ns

After long term use with 100W radiated power, anly a sfight warming ol the dipole near the feedpoint can be measured.

The dipoie is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected 1o the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some ol the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
‘Measuremen! Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length |s still
according 10 the Standard.

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

Additional EUT Data

Manulactured by SPEAG
Manufactured on December 10, 2004
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DASYS Validation Report for Head TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

Communication System: UID () - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz: o= 1.37 S/my; £ = 40; p = 1000 kg/m’
Phantom section: Flut Section

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

DASY352 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2); Calibrated: 31,12.20135;
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601: Calibrated: 30.12.2015
« 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=5Smm, dy=3mm, dz=5mm

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

Peak SAR (extrapolated) = 17.2 W/kg

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

Maximum value of SAR (measured) = 14.5 W/ikg

0dB = 14.5 Wikg = 11.61 dBW/kg

Certficate No: D1200V2-5d061_Apri6 Page 5of 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 25.04.2016
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D1900V2 - SN: 5d061

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

Medium parameters used: f= 1900 MHz; o = 1.49 S/m; g = 52.9; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 31.12.2015;
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics: DAEA Sn601; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002

» DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

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

Peak SAR (extrapolated) = 17.3 Wikg

SAR(1 g) = 9.82 W/kg: SAR(10 g) =5.2 W/kg

Maximum valoe of SAR (measured) = 14.9 Wikg

0dB =149 W/kg=11.73 dBW/kg
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Impedance Measurement Plot for Body TSL

25 Apr Z016 11:58:33

ERL 514 | F$ 147,990 84805 0 TI0.37 pH L 982,000 DG MMz
.
Qe
Ca }L;__,.-* )
?' — -

16
it
CH2 51 106 5 OB/ REF -20 B 1:-21.936 gB 1 980.398 80@ NHz
Del T 1 1 %
B V- 4 + 4 d e
a8 — - ot —
P 4 W 0 4 4
= i =
-\ ;‘. "
” 1 o
- =~ - + - -
16~ ‘ "
4 4 4 4 4 -
Hld t 1 T 1 1 t
START 1 -n".;h;u .'m:0 ;10,- 4 = ;ynh 2 100,080 nl,:l‘c "z
Certilicate No: D1800V2-5d061_Apr6 Page 8ol 8

F-TP22-03 (Rev.00) 242 /274 HCT CO.,LTD.



paCT

FCC ID: ASLSMA320Y

Report No.:

Accredited by the Swiss Accroddaton Senace (SAS)
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilaters! Agreement for the recognition of callbration certificates

Cliemt

HCT (Dymstec)

il

Accreditation No.- SCS 0108

Cortificate No: D2450V2-965_Apr16

HCT CO, LTD. HCT-A-1612-F001-1
Calibration Laboratory of S, Schweizerischer Kalibrierdiens
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CALIBRATION CERTIFICATE

Dbyject

Catbration procedure(s)

Calibraton dats;

This calitvistion © o

D2450V2 - SN: 965

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

April 19, 2018

tha bifity to natianal standasds, which reatize the physical units of measurements (SI).

Catvrabion Equipment used (MATE critical for cafibvstion)

The maasuraments and the uncertaintias with confidence peobabilty are given on the tollowing pagas and ame pan of the carifficute

A calibrations have been corducted In the cosed labormatory tacility: ervieanmont termperature (22 + 3)°C and humidity < 700%

This calibration canifizate snad not be reproduced axcept o1 full without wiitten spproval of the aboratory.

Primary Standards 10 & Cal Date (Cedilicate No.) Schedued Caltration

Powar metet NRP SN: 104778 06-Apr-16 (No, 217.02288/02289) Apr-17

Powsr sensor NRP-21 SN: 103244 06-Apr-16 (No, 217-02264) Apr17

Power senscr NRP-Z81 SN 103245 06-Ape-16 (No. 217-02269) Apr-17

Fedarence 20 dB Altenustor SN 5058 (20k) 05-Ape-16 (No. 217-02292) Apr17

Typo-N mismaich comnbmation SN: 5047 .21 06327 05-Apt-18 (No. 217-02285) Ape17

Aatorence Probe EX30VA SN: 7346 31-Dec-15 (Na. EX3-7548_Dect5) Dec-16

DAES SN:B 30-Dac-16 (Na. DAE4-601_Decis) Cec-16

Sacondary Standards iD# Check Date (m houso) Schaduled Check

Powar metar EPM-442A 5N: GB37480704 a7-0ct-15 (No. 217-02222) In house check: Ool-16

Powar sensor HP 8481A SN: US37292783 Q7-0c1-15 (No. 217-02222) In house check: Oct-16

Pawar sensor MP 84814 SN: MYA41092317 07-0ct-156 (Na. 217-02223) In house check: Oct-18

AF genecator RAS SMT-08 SN 100872 15.un-15 {in house check Jun-15) In houss check: Oct-16

Netwark Anatyzar HP 8753E | SN USS7390585 18:Oat-01 (in house check Oct-15) In house check: Oct-14
Mama Funation Sjrature

Calbrated by. Michael Webet Labamtory Technician /{ “ ’

Approved by Katis Pokovic Technical Manager

P

Issved: Apré 20, 2016
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d S 2 S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service sutsso d'étalonnage
Engineering AG g Servizio svizzoro di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand G /7’-\?\9“ S swiss Calibration Service
ARE
Accredited by 1he Swiss Accraditabon Service (SAS) Accreditation No.: SCS 0108

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« 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%.

Cariificate No: D2450V2-965_Apr16 Page 20 8
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The toliowing parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramelers 220°C 382 1.80 mha/m
Measured Head TSL parameters (220=02)°C 40026 % 1.83 mho/m =6 %
Head TSL temperature change during test <05C —_ —
SAR result with Head TSL
SAR averaged over 1 cm® (1 @) of Head TSL Condition
SAR measured 250 mW input power 12.7 Wikg
SAR for nominal Head TSL parameters normalized to TW 50.6 W/kg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 580 Wikg
SAR for nominal Head TSL parameters normalized 1o 1W 23.5 W/kg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Tempersture Permittivity Conductivity
Nominal Body TSL. parameters 220"C 527 1.95 mho/m
Measured Body TSL parameters (220 +0.2}°C 527x6% 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 power 12.4 Wikg
SAR for nominal Body TSL parameters normalized o 1W 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR moasured 250 mW input power 578 Wikg
SAR for nominal Body TSL parameters nommalized to 1W 23.0 Wikg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed point 5460+ 38Q

Heturn Loss -248dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51004590

Heturn Loss -245dB

General Antenna Parameters and Design

[Ebctncal 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 leeding line is directly connected to the
second arm of the dipole, The antenna is therefore short-circuited for DC-signals. On some of the dipofes, small end caps
are added 10 the dipole arms in order to improve matching when loaded according to the positien 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 axcessive lorce must be applled 1o the dipole arms, because they might bend or the solderad connections near the
feedpoint may be damaged.

Additional EUT Data

Manutactured by SPEAG
Manufactured on November 19, 2014
Cenlificate No: D2450V2-885_Apr16 Page 4ol 8

F-TP22-03 (Rev.00) 246 /274 HCT CO.,LTD.



' | | a-
FCC ID: ASLSMA320Y Report No.:

HCTCO.,LTD. HCT-A-1612-F001-1

DASYS5 Validation Report for Head TSL

Date: 19.04.2016
T'est 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: f= 2450 MHz; o= 1.83 S/m; & = 40; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.76, 7.76, 7.76). 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

« 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:
Mecasurement grid: dx=5mm, dy=5Smm, dz=5Smm

Reference Value = 112.4 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 Wikg

-5.00
-10.00
-15.00

-20.00

-25.00

0dB =207 Wikg = 13.16 dBW/kg
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Impedance Measurement Plot for Head TSL
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HCTCO,,LTD.

DASYS5 Validation Report for Body TSL

Date: 19.04.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 963

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

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

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 Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 10402

« DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

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

Peak SAR (extrapolated) = 24.7 W/kg

SAR(1 g) = 12,4 W/kg; SAR(10 g) = 5.78 W/kg

Muximum value of SAR (measured) = 20.0 W/kg

-5.00

-10.00
-15.00
-20.00

-25.00

0dB =200 W/kg = 13.01 dBW/kg
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Impedance Measurement Plot for Body TSL

19 Apr 2016 18:23:27
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Report No.:
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HCTCO,,LTD.
A e,
Calib(ation Lﬂbmmfv of NS‘\QQ_//Z”";_ S Schweizerischer Kalibrierdienst
Schmt_d & Ffartner % c Service suisse d'étalonnage
Engineering AG e Servizio svizzero dl taraturs
Zeughnusstrasse 43, 8004 Zurich, Switzerfand ’q%ﬁ_\‘_\? S swiss Catibration Servics

Accradited by the Swiss Accredilntion Servics (SAS)
The Swiss Accreditation Service is ono of the signatories to the EA
Multilateral Agreement tor the recognition of callbration cerfificates

ciem  HCT (Dymstec)

Centificate No: D2600V2-1106_Feb16

Accraditstion No.: SCS 0108

CALIBRATION CERTIFICATE

Object

Calration dale

Caliraton procedure(s)

D2600V2 - SN:

QA CAL-05.v8

1106

Calibration procedure for dipole validation kits above 700 MHz

February 18, 2016

Calration Equipment used (METE critical lor calibention)

This calbration cerfilicate doclements the traceabiity to national standards, which realize the physica unts of measuraments {S1),
The measirements and the unceranties with confidence protahiiity are gven an the Sollowing pages and are pan of the ceniticate

All cadbrations have boen conducted In the cioced laboratory facility: anvwonment lemperalire (22 + 3°C and humidity < 70%

Primary Standards Da Cal Date (Canificats No.) Echeduled Calibration |
Powar meter EPM-342A GBIT4B0704 07-0ct-15 (No. 217-02222) Oct-16

Power sensar HP B48TA US37202783 07-0ct-15 (No. 217-02222) Car-16

Power sonsor HP 8481A MY41092317 07-0ct-15 (No. 217-02223) Oct-16

Refarance 20 48 Attenuator SN: 5058 {20k) O1-Apr-15 (No. 217-02131) Mur-18

Typa N msmatch combination SN: 50472/ 05227 01:Apr-15 (No. 217-02134) Mas-16

Refarance Probs EX3DV4 SN: 7349 31-Dec 15 (No, EX3-7328 Dects) Dec-18

DAE4 SN: 601 30-Dec 15 (No. DAEL.E01_Dects) Dec-16

Saecondary Slandards 10 Check Date (mhouse) Schacled Chack
i RF generator RAS SMT-06 100872 158-Jun-15 (n house check Jun-15) in house check: Jun-18
| Netwark Analyzer HP 8753€ US37390685 54206  18-0c1-01 (in houso check Oct-15) in house check: Oct-16

Name Functian S re

Calitwated by Clauda Laubler Labaratary Tachnician
] Approved by Katja fokovic Technical Manager

Issuod: February 18, 2046

This callbration cartificale shall not be reproduced axcept in full wehout weittan approval of the lataratory.
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Calibration Laboratory of

Schmid & Partner 8 mnmm::n B
Engineering AG C  Seririosvtesers o tacatira

Zoughsusstrasse 43, 8004 Zurich, Switzerlsnd S Swiss Calibration Service

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

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

Multilateral Ag for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |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:

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

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
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.

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

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

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 85%.

Certificate No: D2600V2-1106_Feb16 Page2of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nomina! Head TSL parameters 220°C 390 1.96 mho/m
Measured Head TSL parameters (220+£02)C 381+6% 2.01 mhoim = 6 %
Head TSL temperature change during test <05°C - —
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Cendition
SAA measured 250 mW input power 14.0 Wikg
SAR for nominal Head TSL parameters normalized 1o TW 55.1 Wkg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL candition
SAR measured 250 mW input power 618 Wikg
SAR for nominal Heod TSL parameters normakized to 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 525 2.16 mho/m
Measured Body TSL parameters (220+0.2)°C 52526% 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 Contdition
SAR measured 250 mW input power 13.4 Wikg
SAR for nominal Body TSL paramaters normatized 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 Bedy TSL parameters notmalized to 1W 23.7 Wikg = 16,5 % (k=2)
Certificate No: D2800V2-1106_Feb16 Page3ofB
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed polm 49540 -7310
Retumn Loss -22.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44B0Q-60 0

Return Loss -215d86

General Antenna Parameters and Design

lEioctrical Dalay (one direction) I 1.150ns ]

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

The dipole s made of standard semirigsd coaxial cable. The canter conductar of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is tharefore shon-circuited for DC-gignals. On some of the dipoles, small end caps
are added to the dipole amms in order to improve matching when loaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length s still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on February 18, 2015

Centificate No: D2600V2-1106_Feb16 Page 4 o 8
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DASYS Validation Report for Head TSL

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 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: EX3DV4 - SN7349; ConvF(7.49, 7.49, 7.49); Calibrated: 31,12.2015;

Sensor-Surface: | Amm (Mechanical Surface Detection)

Electronics: DAE4 Sn601: Calibrated: 30.12.2015

Phantom: Flat Phuntom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001

DASYS52 52.8.8(1258); SEMCAD X 14.6.1(¢7372)

Date: 18.02.2016

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 113.4 Vim: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 29.4 Wikg

SAR(1 g) = 14 W/kg; SAR(10 g) = 6.19 W/kg
Maximum value of SAR (measured) = 23.1 Wikg

-4.89

-9.77

-14.66

-19.54

-24.43

0dB =231 W/keg = 13.64 dBW/kg
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Impedance Measurement Plot for Head TSL

19 Feb 2016 17:59:42
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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; Freguency: 2600 MHz

Medium parameters used: = 2600 MHz: o = 2.18 S/m; ¢ = 52.5; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(7.6, 7.6, 7.6); Calibrated: 31.12,2015;
« Sensor-Surface: [ 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn60)1; Calibrated: 30.12.2015
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Senal: 1002

« DASYS252.8.8(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 = 14,1 V/im: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.7 W/kg

SAR(I g) = 13.4 W/kg: SAR(10 g) = 5,94 W/kg

Maximum value of SAR (measured) = 21.2 Wikg

-4.82
-9.64
-14.46

-19.28

-24.10

0dB =212 Wikg = 13.26 dBW/kg
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Impedance Measurement Plot for Body TSL

18 Feb 2016 18:Q9:27
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Calibration Laboratory of

Sy, Schweizerischer Kallbriardienst

Schmid & Partner % S Service sulsse d'étalonnage

Engineering AG d C sirviciosvizano i teraturn

sstrasse 43, 5004 Zutich, Switzerland % ,‘ﬁw\? S Swiss Calibration Service
Arcrediled by the Swiss Accrediition Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the gnition of calibration cortificates
ciient  HCT (Dymstec) Certificate No: DSGHzV2-1107_Jan16
CALIBRATION CERTIFICATE
Objeot D5GHzV2 - SN: 1107
Caltration procedute(s) QA CAL-22.v2
Calibration procedure for dipole validation kits betwaen 3-6 GHz

Calibeation date; January 29, 2016

This catbration cartificate documents the traceability to national standards, which reaiize ihe physical units of measurements (S1)
The measurements and the uncenainties with confidance protability are grven on the foilowing pages and are pan of the cendicate

Al callbrations have beon conductad n the closed laboratory facility: arvronment femperaturs {22 2 3)"C and humidty < 70%,

Calibemtion Equipmeant used (METE critical for calibeation)

Primary Standardy | Cal Data (Cenifcats No.) Schaduled Calibestion ]
Power motar EPM-442A | GB37a80704 07-0¢1-15 (No, 217.02222) Out-18

Powear sensor HP BAG1A ‘ us3z202783 07-0ct-15 (No. 217-02222) Cct16

Power sensoe HP B4B1A MY 41092317 07-0¢1-15 [No. 217-02223) Oct-16

Referance 20 dB Attlenualo SN 5058 (20x) 01-Apr-15 (No. 217-02137) Mar-16

Type:N mismatch combination SN: 50472 /06327 O1-Apr-15 (No. 217-02134) Mar-16

Aeterenca Probe EXI0VE 8N; 3503 31-Dec-15 (No. EX33503_Dec15) Doc-16

DAE4 SH: 601 30-Dec-15 (No. DAE4-601_Deci5) Doc-16

Secondary Standards |10 # Chack Date (in housa) Scheduled Check

AF genarator RAS SMT-06 100672 15-Jun-15 {in hausa check Jun-15) In house checkc Jun-18
Netwark Anglyzet HP. 8753 US37390586 S4208  18-Oct-01 (in house check Oct-15) In houza chack: Oct-16

Name Funcion Signature
Calibeated by, Mchaal Wabese Laboratory Technecian i z !
Approved by: Katja Pokowic Technical Managar /Z%

Issued: January 28, 2018

This calbration cortificate sha¥ not be reproduced except in fub without written appraval of the laboratary.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughsusstrasse 43, 8004 Zurich, Switzerfand

S Schweizerischor Kallbrierdienst

c Service suisso d'étalonnage
Servizio svizzero di taratura

S Swiss Callbeation Service

Accredted by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 0108
The Swias Acoreditation Service is one of the signatories to the EA
Multitateral Agreament far the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 35%.
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Measurement Conditions
DASY system configuration. as far as not given on 1 page 1

DASY Version DASYs V5288

Extrapolation Advanced Extrapotation

Phantom Modular Flat Phantom V5,0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution ax, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (Z dirsction)
5250 MHz = 1 MMz

Frequency 5600 MHz = 1 MHz
5750 MMz = 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were apphed.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 358 471 mha/m

Measured Head TSL parameters (22.0202)C 35226% 455 mho/m + 8 %

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

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

SAR measured 100 mW input power 7.82 Wikg

SAR for nominal Head TSL parametars normalized 10 1W 77.8 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW Input power 2.24 W/ka

SAR for nominal Head TSL paramelers narmalized to 1W 222 Wikg = 19.5 % (k=2)

Cenificate No: D5GHzV2-1107_Jan16&
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Head TSL parameters at 5600 MHz
The following parameters and calculations were appbed.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 355 5.07 mha/m

Measured Hoad TSL parameters (220+02)°C H7=6% 4.90 mho/m 2 6 %

Head TSL temperature change during test <05"C — e
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 ecm® (1 g) of Head TSL Condition

SAR measurad 100 mW input power 8.10 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.5 W/ kg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.33 Wikg

SAH for nominal Head TSL parameters normasized 1o 1TW 23.1 Wikg = 19.5 % (k=2)

Head TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+£0.2)"C 345+6% 5.05 mhoim = 6 %
Hoad TSL temperature change during test <05°C - —
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW Input power 7.73 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

76.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

100 mW input power

221 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

21.9 Wikg = 19.5 % (k=2)

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

The following parameters and calcutations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220"C 489 5.38 mha/m
Measured Body TSL parameters (220+02)°C 470=26% 544 mho/m 6 %
Body TSL temperature change during test <05"C -
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measursd 100 mW input power 7.46 W/kg

SAR for nominal Body TSL parameters

normalized tc 1W

74.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 211 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20.9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz
The following parameters and calculations wera appiied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2) "C 46446% 591 mho/m =6 %
Body TSL t1emperature change during test <05"C - —ee
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAHA measured 100 mW Input power 7.95 Wikg
SAR tor nominal Body TSL parameters normalized to 1W 78.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condifion
SAR measurod 100 mW input power 2.24 Wikg
SAR for nominal Body TSL paramsters normalized 1o 1W 22.2 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1107_Jan16 Page 501 13
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Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 483 5.94 mho/m

Measured Body TSL parameters (220=202)°C 461:6% 612 mho/m £ 6 %

Body TSL temperature change during test <05°C — s
SAR result with Body TSL at 5750 MHz

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

SAR measured 100 mW input power 7.55 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 749 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input power 212 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.0 Wikg = 19,5 % (k=2)
Certificate No: DSGHzV2-1107_Jan16 Page 6 of 13
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to fsed point 5520-73jQ

Return Loss -215dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 5590-02[2

Retum Loss -25.1dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to faed point 56804+ 07jQ

Retum Loss -2384d8
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 4850-731K

Retumn Loss -224d8B
Antenna Parameters with Body TSL at 5600 MHz

Impedance. transformed 1o feed poim 5530-38 0

Returmn Loss -241dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, fransformed to ferd point 5520-44j0

Retumn Loss -238d8
General Antenna Parameters and Design

[ilecuical Delay (one direction) ] 1.196 ns ]

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

The dipole is made of standard semirigid coaxial cable. The canter conductor of the leeding line is diractly connected to the
second arm of the dipole, The antenna is therafore shost-circuited for DG-signals. On some of the dipoles, small end caps
@fe added to the dipole arms in crder to improve matching when loaded according to the position as explained in the
"Moasurement Conditions” paragraph. The SAR data are not alfected by this change. The overall dipole langth is still

according lo the Standard.

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

feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on March 11, 2011

Certificate No: DSGHzV2-1107_Jan16
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DASYS Validation Report for Head TSL

Date: 28.01.2016
Test Laboratory: SPEAG, Zurich, Switzerfand

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

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 3600 MHz, Frequency: 5750 MHz
Medium parameters used: { = 5250 MHz; o = 4.55 S/m; & = 35.2; p = 1000 kg/m®, Medium parameters
used: = 5600 MHz: 0 =4.9 S/m: &= 34.7; p = 1000 kg/m’ , Medium pammeters used: f = 5750 MHz: o =
5.05 S/m; £ = 34.5; p = 1000 kg/m®

Phantom section: Flat Section

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

DASYS2 Configuration:

» Probe; EX3DV4 - SN3503; ConvF(5.53, 5,53, 5.53); Calibrated: 31.12.2015, ConvF(4.99, 4.99.
4.99); Calibrated: 31.12.2015, ConvFi4.95, 4.95. 4.95): Calibrated: 31.12.2015:

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

« Electronics: DAES Sn601; Culibrated: 30.12.2015

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

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

Reference Value = 72,04 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28.7 W/kg

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

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

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

Reference Value =71.71 Vim; Power Drift = 0,08 dB

Peak SAR (extrapolated) = 31.8 W/kg

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

Maximum value of SAR (measured) = 19.4 Wike

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=14mm

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

Peak SAR (extrapolated) = 31.7 W/kg

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

Maximum value of SAR (measured} = 19.0 Wikg

Certificate No: D5GHzV2.1107_Jan18 Page 8 of 13
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Impedance Measurement Plot for Head TSL

28 Jan 2016 17113150
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DASYS Validation Report for Body TSL

Date: 29.01.2016
Test Laboratory: SPEAG, Zurich, Switzerlund

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1107

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f= 5250 MHz; o = 5.44 S/m; & = 47; p = 1000 kg/m’ , Medium purnmeters used: f
= 5600 MHz; 6 = 5.91 S/m: & =46.4; p = 1000 kg/my’ , Medium parameters used: f = 5750 MHz: = 6.12
S/m; g = 46.1; p = 1000 kg/m*

Phantom section; Flat Section

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

DASYS52 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(4.83, 4.85, 4.85); Calibrated: 31.12.2015, ConvF(4.35, 4.35.
4.35); Calibrated: 31.12.2015, ConvF(4,3, 4.3, 4.3); Calibrated: 31.12.2015;

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

« Electronics: DAE4 Sn601; Calibrated: 30.12,2015

= Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0OAA; Serial; 1002
* DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

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

Reference Value = 66,57 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(T g) = 7.46 W/kg: SAR(10 2) =2.11 W/kg

Maximuam value of SAR (measured) = 17.0 W/kg

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

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

Peak SAR (extrapolated) = 32.5 Wikg

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

Maximum value of SAR (measured) = 18.8 Wikg

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

Reference Vilue = 64.88 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.2 W/kg

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

Muximum value of SAR (measured) = 18.1 Wikg

Centificate No: DSGHzV2-1107_Jan16é Page 11 of 13
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Impedance Measurement Plot for Body TSL
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Schmid & Partner Engineenng AG §7 —p e a g

Zeughaussirasse 43, 8004 Zurch, Switzerland
Fhone +47 44 245 9700, Fax +41 44 245 9779
info@speag.com, hitp iwwa.speag com

Certificate of conformity / First Article Inspection

tem Triple Modutar Flat Phantorn 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, | Material
resistivity the liquids defined in the Observe Technical Note for Samples

standards if handled and cleaned | material compatibility.
accerding to the instructions.

Shape Internal dimensions Internal height: > 175 mm Pre-series,
Bottom internal length: 280 mm | design
Bottom internal width: 175 mm
Nominal filling height: 155 mm
Nominal volume: 8.2 |

Sagging Depending on standard No initial sagging (negative 1100/2

preshaped, change < 0.5 mm)

Standards
[1] [IEEE 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Average Specific

Abscrption Rate (SAR) in the Human Head from Wireless Communications Devices; Measurement
Techniques®, June 2013

2] 1EC 62209 - 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -

Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February
2005

[3] |EC 62209 - 2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld and

Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz:
Human models, Instrumentation and Procedures, Pan 2: Procedure to determine the Specific
Absorption Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

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

Conformity

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

Date 16.07.2015

Schend &P ror Pogreotrg AG

Ty taggs 13 2000 2raty =3
31 S8 335 D70, Fim +4F43 245 9779

i SHRag Com, M IVWW.SPe3g COM

Signature / Stamp

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) 2450-2700 5200 - 5 800
Tissue Type Head Body Head Body Head Body | Head Body Head Body
Water 411 51.7 40.45 53.06 54.9 70.17 | 71.88 73.2 65.52 78.66
Salt (NaCl) 1.4 0.9 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 47.2 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 0.2 0 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.2 0.1 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol
hexyl ether ) )
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) 273 /274 HCT CO.,LTD.
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Attachment 6. - SAR SYSTEM VALIDATION

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

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

Dielectric Parameters CW Validation Modulation Validation

Probe

Hiaze Calibration | Dipole Date

Measured Measured Probe | Probe MOD. | Duty

R Point Permittivity Conductivity| SC"SVIY || inearitylsotropy Type |Factor TAR
9 3968 [EX3DV4 |Head | 750 | 1014 | 2016.08.08 421 0.91 PASS PASS | PASS | N/A | N/A | N/A
9 3968 [EX3DV4 | Body | 750 | 1014 | 2016.08.09 55.9 0.98 PASS PASS | PASS | N/A | N/A | N/A
4 1605 |ET3DV6 | Head | 835 | 4d165 | 08.08.2016 41.7 0.91 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 |ET3DV6 | Head | 835 | 4d165 | 08.08.2016 41.7 0.91 PASS PASS | PASS | N/A | N/A | N/A
8 3967 |EX3DV4| Body | 835 | 4d165 | 12.30.2015 55.1 0.98 PASS PASS | PASS |GMSK|PASS| N/A
8 3967 |EX3DV4 | Body | 835 | 4d165 | 12.30.2015 55.1 0.98 PASS PASS | PASS | N/A | N/A | N/A
12 | 7370 [EX3DV4 | Head [1800| 2d006 | 2016.09.12 40.3 1.39 PASS PASS | PASS |GMSK|PASS| N/A
12 | 7370 EX3DV4 | Head |1800| 2d006 | 2016.09.12 40.3 1.39 PASS PASS | PASS | N/A | N/A | N/A
9 3968 [EX3DV4 | Body [1800| 2d006 | 2016.06.14 53.5 1.54 PASS PASS | PASS |GMSK|PASS| N/A
9 3968 [EX3DV4 | Body [1800| 2d006 | 2016.06.14 53.5 1.54 PASS PASS | PASS | N/A | N/A | N/A
4 1605 |[ET3DV6 | Head [1900| 5d061 | 08.08.2016 40.3 1.43 PASS PASS | PASS | N/A | N/A | N/A
4 1605 |[ET3DV6 | Head (1900 | 5d061 | 08.08.2016 40.3 1.43 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 |ET3DV6| Body (1900 | 5d061 | 08.09.2016 53.5 1.49 PASS PASS | PASS |GMSK|PASS| N/A
4 1605 |ET3DV6| Body (1900 | 5d061 | 08.09.2016 53.5 1.49 PASS PASS | PASS | N/A | N/A | N/A
5 3903 [EX3DV4 | Head |2450| 965 | 10.10.2016 39.4 1.82 PASS PASS | PASS |OFDM| N/A |PASS
5 3903 |EX3DV4 | Body (2450| 965 | 10.11.2016 52.5 1.97 PASS PASS | PASS |OFDM| N/A |PASS
12 7370 |EX3DV4 | Head |2600| 1106 | 09.12.2016 39.3 1.95 PASS PASS | PASS | TDD [PASS| NA
9 3968 [EX3DV4 | Body [2600| 1106 |06.14.2016 52.8 2.18 PASS PASS | PASS | TDD [PASS| NA
5 3903 [EX3DV4 | Head |5250( 1107 | 10.10.2016 36 4.7 PASS PASS | PASS |OFDM| N/A |PASS
5 3903 |EX3DV4 | Body (5250| 1107 | 10.11.2016 48.3 54 PASS PASS | PASS |OFDM| N/A |PASS
5 3903 [EX3DV4 | Head |5600| 1107 | 10.10.2016 35.8 5.04 PASS PASS | PASS |OFDM| N/A |PASS
5 3903 |EX3DV4 | Body (5600| 1107 | 10.11.2016 48.7 5.78 PASS PASS | PASS |OFDM| N/A |PASS
5 3903 |[EX3DV4 | Head |5750( 1107 | 10.10.2016 35.3 5.25 PASS PASS | PASS |OFDM| N/A |PASS
5 3903 |EX3DV4 | Body (5750| 1107 | 10.11.2016 48.5 5.95 PASS PASS | PASS |OFDM| N/A |PASS

SAR System Validation Summary 1g
Note;

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