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Glossary:

TSL tissue simulating liqued

NOFRM: Y 2 sEnsifivity in fres space

ConvF sengilivity In TEL ¢ NORMyz

DCP diade comprassion paint

CF crast factor (1/duty_cyelel of the AF siaral

ABGCD madutation depardent lineansation paramaters

Palanalion in it ralion around probe axis

Plarization 7 rolation around 2n axis hat is in e plane normal o preoe axis (&l maesuremeant center)
L, 1 =005 normal o probe axs

Connecior Angls information used In DASY system to align probe sensor X 1o the robot coordinale systam

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, “|EEE Beeammended Practice for Determining ihe Peak Spatkal-Averaged Speclc
Abscrmpilon Rate (SAA) in the Humizn Head from Wiraless Commurecations Devices: Measureman
Techniques”, June 2013

oy IEC 622081, . “Measurament procedure for the assessment of Spechi Absorption FRata (SAR) from hand-
feald and bady-mouvnted devices used nexd o tha ear (reguency range of 300 MHz 106 GHzY, July 201F

o} IECHER08-2, 'Procedur 1o delerming the Spacific Absorption Rate (SAR) for wireless communication devices
uER I close progimity o the umen body (reguency range of 30 MH: 1o B GHz)". March 2010

d) HDB 385854, "SAR eazurement Heguirerents lor 100 MHz 10 6§ GHZ

Methods Applied and Interpretation of Parameters:

NOAMy, v,z Azsesged for E-field polaization @ = 0 < 900 MHz in TEM-call; £ = 1800 MHz; A22 waveguide)
WORAME Y,z are only inermanlale values, Le., the uncedaintiss of MORNM, v, 2 toes not affect ine E-lield
uncertanly insids TSL (222 pelow GonwF).

NORM{ .2 = NORMs .2 = frequency_respanss (se0 Frequency Response Charll. This insanzalion &
implamanted in DASY4 soltware versions atar fhan 4.2, The uncemainty of the frequency responas = includen
in thee stated urssertalnty ol ComeF

LiCFx 2 DOP are numancs| linganzation parametens assessed Dased on he data of Dower sweap with Gy
sgnal {ne unsaralnty reguiied) DO does nol depand on freqoency nar madia.

FAR: PAR is the Peak 1o Average Hallo hal is nol calibrated bul determined besad an the sional
charactenstics

A Buy 2 Crya Ok VRx .z A, B, 0, D are numernical inearlzation paramebers assessen based on
e data of power aweep for spocilic modulabon ssgnal. The parameters donot depend on freguency nor
miestia, VA Is the maximuam calibration range expressad in BMS voltage acrss the diode.

ComeF ang Boundarnye Effect Parameters: Assessad in flal phantom wsing E-fisld (or Temperaiure Transiar
Stardard for f < 800 MHz2) and nside waveguide using analybical (ol distabulions bassd on power
measdrEments tar f = 800 MHz The sarme selups e vsed lor assessmient of the parameters applied for
beurdary compansation (alpha, degth) of which typical uncenainty values are given. These parameters am
used in DASY4 scflware to improve probe accumacy close 1o e beundary, The sensilivity in TSL comasponos
to WCNEME, 7 T ConeF whereby the Lncadamly corasponds fo hal given Tar ConvE A lrequancy dependent
CarF Is used i DASY version 4.4 and higher which allows extending the validing from < 50 MHz 1o = W04
MHz.

Sphencal Eolopy 30 devialan fram izafreoy) na teld of ow aradenls realized wsing a llal phantam
exposaed by 8 patch antenng.

Senaor OffEel The sarsor allzet cormsponas e he ofiset of vidual measuremeni center from the prooe tip
(on probe ags). Mo lolerancs required

Cannectar Angle: Tha ange is assasssd using the information gainad by detarmining the MOEAY (no
uneestainty required),

Cemnificate Mo EXIT329_Jan18 Fafpa 20k 11




EX3DW4 — S T30 January 22, 2018

Probe EX3DV4

SN:7329

Manufactured:  December 11, 2014
Calibrated: January 22, 2018

Calibrated for DASY/EASY Systems

(Mota: non-compatible with DASY2 system!)

Certihicate Mo; EX3-F328_Jan18 Page 3 i 11




EX3DV4— SM: 7329 January 22, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Basic Calibration Parameters

) | Sensor X | Sensor Y Sensor 2 Une (k=2)
Morm (v imp | 0.45 | 0.1 0.47 =101 %
DCP {my)® 1 97.6 I 9.4 24.5 -
Modulation Calibration Parameters
uin Communication Systemn Name - A B C D VR Ungt
dB 4BV dB my (k=2)
IE oW x| oo 0.0 10 | 000 | 1394 | 33% |
[ 0.0 0.0 1.0 1 1328
_ -~ z| oo 0.0 1.0 137.1

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%,

* Tha uncerainlies af Nom X,¥,Z de not afect tha E™-lield urcertairgy inside TEL (see Pages 5 ard 6],

Y Mumerizal linearization parametar: uncertainty not reguingd.
© Uncentainty & determingd using the max. deviation fram fnaer respansa apphing reclanguiar dstributian and is expressed fr the square of the

ek value.

Certificate No: EX3-7329_lan1a Page 4 of 11




EX3DVd= 5N:7328 January 22, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dapth ™ Unc |
| 1{MHz)}® | Permittivity" (Sim) " ConvF X | ConwF¥ | ConvFZ | Alpha® | (mm)  (ks2)
| 150 523 0,78 _12.88 | 12.88 12,88 0.00 100 | +13.3%

& Frequancy validty above 200 MHz of = 100 MHz only applies for DASY w44 and highar (528 Page 2}, elga il is restricied 1o« 50 MHz, Tha
uncerainly is the RSS of the CorvF uncedainty at calibralion frequancy and the uncatainty for the indicated Trequency band, Fragquency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for CorwF assessments at 30, 84, 126, 150 and 220 MHz reapectively. Above 5 GHz frequancy
walidily can be edended to 2 110 MHz,

" AR Trequancias bekew 3 GHz, the validit of tssus paramatars (e and ) can be relaxad 1o+ 10% if Fquid compansation farmula is appled o
magsured SAR values, Al nesquancies above 3 GHz, the validity of Bssue parameters (£ and o) & resiricied 1o £ 5%, Tha uncertainty & the BSS af
1he ConuF uncatainty lor indicated tamgat lissue paramatars

“ AlphaDepth are determined dunng calioration, SPEAG waranls that the remaining deviation fue to the boundary efisct aler compensstion i
always less than £ 1% for frequencias balow 3 (GHz and balow = 2% for Irequencies between 3-6 GHe at any distancs larger than half the prabs tp
dimmatar fram tha boundary,

Cenificate Mao; EX3-7329_Jan18 Page 5 of 11




EX3DV4- SMN:T329 January 22, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc
1iMHZ)® | Permittivity” {8m) " ConvF X | ConwF¥ | ConwFZ [ Alpha® | (mm) (km2)
180 | 51,9 0.80 12,56 12.56 12.56 0.00 100 | +133%

® Freguency validity abowe 300 MHz of 1 100 MHz only applies for DASY wa_4 and higher (sea Page #), alse it is restrictod 1o + 50 MHz. Tha
unierlainly is the RSS of tha ConvF uncedainty at calbration treguency ard the uncertainty far tha indcated frequancy band. Fraguenay validity
balew 300 MHz is + 10, 75, 40, 50 and 70 MHz lar CarF assossmants af 30, 64, 128, 150 gnd 220 MHz respeciivaly, Anove 5 GHz frequency
valicy can ba exiendiad 1o+ 110 MHz.

Fa frequancias balow 3 GHz, the validity of lisue pararmeters (c and o) can ba ralaxed bo 2 10% if liguid comparsation famuta is appied o
measured SAR values. Al frequencias abova 3 GHz, the vakdity of lissue paramebers v and o) is resticted ta £ 5%. The wmeeranly is the ASS af
thie Caref uncamainty for indealed target lissue paramsless,

 AlpkaDepth are determined during calibration. SPEAG warrants thal the remaining deavia%an dus 1o tha boundary affact altar compansasian is
afays |nss than 4 1% for frequencies below 3 GHe and below + 2% for frequencias babwean 3-8 (GHz a1 any distance langer than hall the probsa tip
diamatar fram the boundary.

Curtificata Mo: EX3-7329_Janm8 Page & af 11




EX3DWd— Sh:T3se Januany 22, 2018

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

15
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Uncertainty of Frequency Response of E-field: = 6.3% (k=2)

Caificain Mo: EX3-TEZE Jan18 Page Tal 11




EX3DVa- 5N 7329

January 22, 2018

Receiving Pattern (¢), 9 = 0°
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Cerificate Mo; EX3-7329_Jan18

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

Page 8 of 11




EXIDV4= 5N 7350
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Uncertainty of Linearity Assessment: = 0.6% (k=2)

Cerificate Mo EX3-7329_Jan1§
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EXaDvd— BN T30 January 22, 2018

Conversion Factor Assessment

f= 150 MHz WELS Flat Phamom 4.4 f= 150 MHz WELE Flat Phantom 4.4
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Deviation from Isotropy in Liquid
Error (¢, @), f = 900 MHz

Deiadion
i

40 08 <08 04 02 00 02 o4 0B 03 10
Uncertainty of Spherical lsotropy Assessment: + 2.6% (k=2)

Cartdicate Ma: EX3-7323_JeniE Page 10of i1




EXIDVE- SMN:T320

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7329

Other Probe Parameters

January 22, 2018

Sensor Arrangement Triangular |
Caonnector Angle (*) 8.7 |
techanical Surface Datection Moda enabled |
Optical Surface Detection Mode dizablad |
Probe Cverall Length 337 mm .
Probe Body Diameter 10 mm |
Tip Langth g mm

[T Diameter 2.5 mm |
Probe Tip to Sensor X Calibration Baint 1 mm

| Probe Tip 1o Sengor ¥ Calibration Paint 1 mm
Probe Tip to Senser Z Calibration Point 1 mm
Recommended Measurement Distance from Surlace 1.4 mm

Certificate Mo: EX3-T320_Jania
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DIPOLE CALIBRATION CERTIFICATES
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Accreditation Mo.: SCS 0108

Gertificate No: CLA150-4020_Novig

CALIBRATION CERTIFICATE

Obyect

Galiration procsdures)

Calibration date:

| Primany Slandarcs

CLA150 - SN; 4020

QA CAL-15.v8

Calibration procedure for system validation sources below 700 MHz

Movember 08, 2016

Thiz callbrabion certificals cocuments the traeabilty 1o national standards, wi
The measuraments a1 the Uncedaintizs wi

Al caizrations have been conducted in the closog Iaboratary facifly: envir

Callbration Equipmint taed (MATE crifiesl lor calisration)

D&

Cal Date (Corlilicate Na |

hich realize the phyzical units of Heasuremenls {s5l)
It tonfidenca probability are given an the following pagss and afe part of the eertificate,

enmEnt temparature (22 + 3)°C and humiddy < 709

Seheduled Calibraton

Peremr maier MAP

Pewer sansor MAP-Z01

| Power sansor MAF-Z91
Referonsa 30 dB Attenuaio:
Tpe-M Mismaten combination
Referance Probe EX30V4
DaE4

Senondary S1andards

SN 10477

S 103204

| 81; 10pas

| BN: 5124 (300)
SN: 50472/ DBIZY
SN 377

Sh;: 654

o &

DE-Ape- 16 (No. 217-0228amzza0)
OG-Apr 18 (bl 217-00280)
0G-Apr-18 (Mo, 217-02289)
D5-Apr-16 (Mo, 217-02254)
O5-Apr-16 (o, 217-02285)
37-Dac-15 (Mo, EX3-3877_Decls)
12-A1g-16 (Mo, DAES-654_Aug18)

Check Dala (in house

Apr17
Apr-17
Apr-7
Mpr-A7
Aprd7
Dec6
Ag-17

Scheduled Check

Power meler E44198

Poveer sensor E4d128
Power sansor E44924

AF gerserator HF 56480
Metwark Analyrer HP BYS3E

Calibrated by

Approved by:

SM: GBE41293574
SH- MY41228087
S 000110210

SN LSES42U01 YO0
SM: LIS37300585

Marme
Clavdio Lewhlar

Kalja Pokovic

Of-Apr-16 (Mo, 217-02285/02284)
DB-Apr-16 (Mo, 217-02285)
CE-Ape-16 (Mo, 217-02284
08-A0g-23 lin housa check Jun-16)
18-Cct-0 {in house check Oot-16)

Funetion
Laberalory Tachnlokn

Tachnical Manager

In hiouse check: Jun-18
In Fouze check: Jun-14
In house check: Jun-18
In howse check: Jun-18
I house chock: Oc17

ya

lssued: Mavember 10, 2016

| Tivs calibration certificate shall nol ba reproduced axespt in full withaut wiitlan approval of the laboralory.

Certificate Mo: CLATS0-4020 MNov| &
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Glossary:

TSL tissue simulating liguid

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

Calibration is Performed According to the Following Standards:

a)

bj

&)

d)

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

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

IEC 62208-2, "Procedurs fo determine the Specific Absorption Rate (SAR) for wirelass
communication devices used in close proximity to the human body (frequency range of 30
MHz to & GHz)", March 2010

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

n
[}

Additional Documentation:

)

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 source is mounted in a touch configuration below the
center marking of the flal phantom.

Retumn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power, No uncertainty required.

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

5AR normalized: SAR as measured, normalized to an input power ot 1 W at the antepna
connector.

SAR for nominal TSL parameters: The measurad TSL parameters are used to caloulate the
nominal SAR result.

The reported uncertainty of measuramenl is slated as the standard uncertainty of measurement
mulfiplied by the coverage facior k=2, which for a normal distribution correspends to 8 coverage
probability of approximately 85%.

Uiartmals Mo CLATEG-4080 Mayis Fage 2ol 8




Measurement Conditions

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

DASY Version

DASYS

V52.6.8

Extrapolation

Advanced Extrapolation

Phantom

ELI4 Flat Phantom

Shell thickness: 2 + 0.2 mm

EUT Fositioning

Tauch Pasition

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Fraquency

150 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 52.3 0.76 mhaim
Measured Head TSL parameters (220=02)°C E01+£6% Q.75 mha/m £ 6 %
Head TSL temperature change during test < 0.5 —
SAR result with Head TSL
SAR averaged over 1em’ (1 g) of Head TSL Candition
SAR measured 1 W input power 354 Wikg

SAR for nominal Head TSL parametars

normalized to TW

3.64 Wikg = 18.4 % (k=2)

SAR averaged over 10 em’ {10 g) of Head TSL

condition

SAR measured

1 W input power

2,46 Wik

SAR for nominal Head TSL parameters

normalized to 1W

2.47 Wikg % 18.0 % (k=2)

Body TSL parameters

The following parametars and calculations were applied.

Temperature Parmittivity Conductivity
Mominal Body TSL parameters 22.0°C 61.9 0.80 mkhadm
Measured Body TSL parameters {22.0 £ 0.2) "C Bl4+6% 0.82 mho/m + 6 %
Body TSL temperature change during test =0.5°C — o
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 1 W input power 3.81 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

3.73 Wikg = 18.4 % (k=2)

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

condition

SAR measured

1 W input power

2.57 Wilkg

SAR for nominal Body TSL parameters

normalized o 1W

2.52 Wikg + 18.0 % (k=2)

Cerificate No: CLA150-4020_MNow16
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Appendix (Additional assessments outside the scope of SCS 01 08)
Antenna Parameters with Head TSL

Impedance, transfarmed to feed point 44.4 01 - 1.8 0

Return Loss -24,1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4590 -6.0j0

Return Loss -225dB

Additional EUT Data

Manufactured by SPEAG

Manufactured on MNovember 25, 2015

Certiticate Me: CLAT50-4020_Novis Page 4 of &




DASYS Validation Report for Head TSL

Date: 07.11.2016
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: CLA-150; Type; CLA-150; Serial: 4020

Communication System: UID 00 - CW;, Frequency: 150 MHz

Medium parameters used: f= 150 MHez; 0 = 0.75 8/m; &= 50.1; p = 1000 kg/m’
Phaniom section: Flat Section

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

DASYS2 Configuration;
s Probe: EX3DV4 - SN38TT; ConvF(12.02, 12.02, 12.02); Calibrated: 31,12.2015:
= Sensor-Surface: l.4mm (Mechanical Surface Deteetion)
= Electwronics: DAE4 Sn654; Calibrated: 12.08.2016
s Phantom: ELI va.0; Type: QDOVAODIBB; Serial: TP: 1003
= DASYS2 528 B(1258); SEMCAD X 14.6.10(7372)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(BIxBIx1): Interpolated grid: dx=1,500 mm, dy=1,500 mm
Maximum value of SAR (interpolated) = 5.06 W/kg

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1 4mm

Reference Value = 81.89 V/m; Power Drifi = (.02 dB

Peak SAR (extrapolated) = 6.81 Wikg

SAR(1 g) = 3.64 W/ke; SAR(10 g) = 2.46 W/kg
Maximum value of SAR (measured) = 5.06 Wike

-2.81
-5.62
-0.42
-11.23

-14.04

0 dB=5.06 Wikg =7.04 dBW/kg

Certificata Mot CLA150-4020_Nov16 Paga 5of B




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

Date: 08.11,2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA-150; Type: CLA-150; Serial: 4020

Communication System: UID 0 - CW; Frequency: |50 Mz

Medium parameters used: f = 150 MHy; o = 0.82 $/m; 5, =61.4; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY 52 Configuration:
¢ Probe: EX3DV4 - N3877; ConvF(1 144, 11.44, 1 1.44): Calibrated: 31.12.2015:
o Sensor-Surface: 14mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn654; Calibrated: 12.08.2016
= Phantom: ELI v4.0; Type: QDOVAOM BE; Serial: TE: 1003
= DASY52 52.8.8(1258); SEMCAD X 14.6.10(7372)

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Area Scan
(81x81x1): Interpolated grid: dx=1,500 tnm, dy=1,500 mum
Maximum value of SAR (interpolated) = 5.32 Wikg

CLA Calibration for MSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1 4mm

Reference Value = 80.95 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 7.02 Wikg

SAR(1 g) = 3.81 W/kg; SAR(10 g) = 2.57 Wikg

Maximum value of SAR (measured) = 5.27 W/kg

0dB =532 Wikg=7.26 dBW/kg
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Impedance Measurement Plot for Body TSL
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