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Attachment 1. Probe calibration data

Calibration Laboratory of S, Schwolzarischer Kalibrierdienst
Schmid & Partner ia \\:"-// ! g E:r\rh:- :ui‘l'::;‘illlnn:ln:ﬂ
Engineering AG % g Bervizio sviczaro di taratura

Zoughausstrasso 43, 8004 Zurich, Switzerland 'fr_.l_@‘p‘ Swiss Callbration Service

Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108

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

Multilateral Agreamant for the recognition of calibration certificates

cient  TOV SUD Zacta (PTT) Certificate No: EX3-3957_Dec13/2
|CALIBRATION CERTIFICATE (Replacement of No: EX3-3957_Dec13) |

Object EX3DV4 - SN:3957

Calibration procedure(s) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration dae: December 3, 2013

This calilaration eerificate documents the traceabillity (o national slandards, which realize the physical units of measurements (S1).
The measurements and the uncertalnties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have bean conducted in the closed laboratory faclilty: envirenment lemparature (22 + 3)°C and humidity < T0%.

Calibration Equipment used (M&TE critical for calibration)

I

Frimary Slandards 10 Cal Date (Cerlificate No.) Schadulad Callbration

Power maler E44108 (5841293874 04-Apr-13 (Ma. 217-01733) Apr-14

Power sengor E4412A MY 41498087 04-Apr-13 (Mo. 217-01733) Apr-14

Referance 3 dB Altenuator SN. 55064 (3g) 04-Apr-13 (No. 217-01737) Apr-14 il

Reference 20 dB Altenualor SN: 88277 (20x) 04-Apr-13 (Mo, 217-01735) Apr-1d

Reference 30 dB Attenualor SM: 85129 (30b) 0d-Apr-13 (No, 217-01738) Apr-14

Raference Probe ES3DV SN: 3013 28-0ec-12 (No. ES3-3013_Declz) Dec-13

DAE4 SN: 660 4-Sep-13 (No, DAE4-660_Sepi3) Sep-14

Secondary Standards ID Check Data (in housa) Scheduled Chack

RF genaralor HP 8648C LIS 3642001700 d-Aug-90 (in house chack Apr-13) In housa ehack: Apr-15

Netwock Analyzer HP B763E LIS 37300585 18-0ct-01 (in house chack Ocl-13) In house check: Ocl-14 L]
Mame Function Signature

Calibrated by: Jetan Kaslratl Labaratory T““I'C:ff‘ { =
Approved by Katla Pokovic Technlcal Manager ﬁ g

|asuped: Decombar 12, 2013

This calibration certificate shall not be reproduced excep in full without wiitlen approval of the laboralory.

Cartificate No; EX3-3957_Dec13/2 Page 1 of 11

TUV SUD Zacta Ltd.

Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0

FCC ID: JOYKYV32
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Calibration Laboratory of o, Sehweizerischer Kalibrierdienst

Schmid & Partner 3

Service sulsse d'étalonnage
Engineering AG T—~a Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % 41:,—3:\‘;? Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreaemant for the recognition of calibration cerfificates
Glossary:
TSL tissue simulating liquid
NORMzx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABC,D modulation dependent linearization parameters
Polarization ¢ ip rotation around probe axis
Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 =0 is nomal 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 for Determining the Peak Spatial-Averaged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, 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

Methods Applied and Interpretation of Parameters:
= NORMzx,y,z: Assessed for E-field polarization 8 = 0 {f <900 MHz in TEM-cell; f > 1800 MHz: R22 waveg.ume)
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(Ox.y.z = NORMy,y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

s [CPx,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.

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

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

» 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 sefups 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 to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMX,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

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

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

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

Certificate Na: EX3-3857_Dec13/2 Page 2 of 11

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32



Page 101 of 147

EX3DV4 - BM:3957 December 3, 2013

Probe EX3DV4

SN:3957

Manufactured:  August 6, 2013
Calibrated: December 3, 2013

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)

Cedificate Mo: EX3-3957_Dec13/2 Page 3 of 11

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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EX3DV4- 5N:3957 Dacember 3, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3957

Basic Calibration Parameters

Sensar X Sensor ¥ Sensor £ Une (k=2}
Norm (uV/(V/m)*)* 0.46 0.45 0.48 +101 %
DCP (mVv)" 100, 101.5 101.8

Modulation Calibration Parameters

uiD Communication System Name A B C D VR Unc"
dB dByVuv dB mV (k=2)
0 cw X | 00 0.0 1.0 000 | 1543 | #33%
¥ 0.0 0.0 1.0 151.6
Z 0.0 0.0 1.0 1591

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

A The uncertainties of NormX,Y,2 do not affect the E™field uncertainty insida TSL {see Pages 5 and 6).

" Numerical linearization parameter: uncarainly nol required.

f Uncertainty is detarmined using the masx. deviation from linear respanse applying rectanguiar distribullon and is expressed for the sguare of the
fiald valua,

Cerlificate No: EX3-3857_Dec13/2 Page 4 of 11

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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EX3DVd- SN:3957 Dacember 3, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3957

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ® Unct.

f(MHz)® | Permittivity" (8im)*® ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
780 41.9 0.89 10.35 10.35 10.35 0.42 0.85 +12.0 %
835 41.5 0.90 10.02 10.02 10.02 0.30 1.03 +12.0 %
900 41.5 0.97 9.82 9.82 9.82 0.37 0.95 +12.0%
1450 40.5 1.20 9.22 9.22 9.22 0.50 0.78 £12.0 %
1750 40.1 1.37 8.58 8.58 8.58 0.46 0.75 £12.0 %
1900 40.0 1.40 B.35 B.35 8.35 0.80 0.58 +12.0 %
1950 40.0 1.40 a.02 B.02 8.02 0.62 0.64 +12.0 %
2450 39.2 1.80 7.49 7.49 7.49 0.39 0.79 +12.0%
2600 38.0 1.96 7.21 7.21 7.21 0.36 0.84 +12.0 %
5200 36.0 4.66 4,94 4.4 4.94 0.50 1.80 +13.1 %
5300 35.9 4.76 5.03 5.03 5.03 0.35 1.80 +131%
65500 35.6 4.96 4.81 4.81 4.81 0.35 1.80 £13.1%
5600 35.5 6.07 4.52 4.52 4,52 0.39 1.80 | £13.1%
5800 353 5.27 4.68 4.68 4.68 0.37 1.80 £131%

© Fraguenoy validity of + 100 MHz anly appllas for DASY v4.4 and higher (see Paga 2), eisa it is resiricted to + 50 MHz. The uncertainty is the RSS
of tha ConvF uncartainly at calibration frequency and the uncarainty for the indicated fraquency band,

F At frequencies below 3 GHz, the validity of issue parameters (i and «) can be relaxed to + 10% if liguid compensation formula |s applled to
measurad SAR values. M frequencies above 3 GHz, the validily of tissue parameters (g and o) is restricled o & 5%. The uncerainty is the RSS of
the ConvF uncerainty for indicated target tissue parameters.

© plpha/Dapth are determined during callbratlon, SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe fip
diameter from the boundary,

Cerlificale No: EX3-3957_Dec13/2 Page 5 of 11

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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EX3DVd= 5N:3957 December 3, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3957

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unat.

F(MHz)® | Permittivity" {8im)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 56.5 0.96 9.91 9.91 9.91 0.61 0.72 +12.0%
835 55.2 0.97 9.78 9.78 9.78 0.53 0.75 £12.0%
900 55.0 1.05 9.62 9.62 9.62 0.42 0.86 £12.0 %
1450 54.0 1.30 8.64 8.64 8.64 0.47 0.74 +12.0 %
1750 63.4 1.49 8.33 8.33 8.33 0.71 0.68 $12.0%
1900 53.3 1.52 7.91 7.91 7.91 0.58 0.67 +12.0%
1950 53.3 1.62 8.09 B.09 8.09 0.28 1.1 +12.0%
2450 52.7 1.95 7.33 7.33 7.33 0.80 0.55 £12.0 %
2600 52.5 2.16 7.20 7.20 7.20 0.80 0.50 +12.0 %
5200 49.0 5.30 4.48 448 4.48 0.37 1.90 £13.1%
5300 48.9 5.42 4.27 4.27 4,27 0.38 1.90 £13.1%
5500 48.6 5.65 4.00 4,00 4.00 0.42 1.80 +13.1%
5600 48.5 5.77 4.05 4.05 4.05 0.29 100 | +13.1%
5800 48.2 6.00 4,07 4.07 4.07 0.45 1.90 | £131%

% Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher (see Page ), else it is restricted {o £ 50 MHz. The uncertainty is the RSS
of the CanvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band,

F At frequencies belaw 3 GHz, the validity of tissue parameters (s and o) can be relaxed to = 10% if liquid compensation farmula is applied 1o
measured SAR valies, Al frequencies above 3 GHz, the validity of fissus parameters (z and o) is restricted 1o + 5% Tha uncertainty is the R5S of
the ConvF uncertainty for indicated target tissue parameters.

& AlphalDiepth are determined during calibration. SPEAG warrants that the remaining deviation due Io the boundary effect after compensation is
always loss than + 1% for frequencies below 3 GHz and below £ 2% for fraquencies between 3-6 GHz at any distance larger than haif the probe lip
diamaler from the boundary

Cerlificate No; EX3-3957_Dec13/2 Page 6 of 11

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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EX3DV4- 5N:3957 December 3, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
Cartificate No; EX3-3857_Dec13/2 Page 7 of 11
TOV SUD Zacta Ltd. Report number: Z101C-14108
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EX30V4- S5N:3857 December 3, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Unecertainty of Axial Isotropy Assessment; * 0.5% (k=2)

Cartificate No: EX3-3957_Deac13/2 Page 8 of 11

TUV SUD Zacta Ltd.

Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0

FCC ID: JOYKYV32
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EX30Vd- SN:3957 December 3, 2013

Dynamic Range f(SARpead)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Cerificate No: EX3-3857_Dec13/2 Paga 9 of 11
TUV SUD Zacta Ltd. Report number: Z101C-14108

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Zacta

December 3, 2013

Conversion Factor Assessment

EX3DV4- SN:3957
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Uncertalnty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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Certificate No: EX3-3957_Dec13/2

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0
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Report number: Z101C-14108
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EX3DVd- SN:3957

Zacta

December 3, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3957

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (*) -16.9
Mechanical Surface Detection Mode enabled
Optlical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor ¥ Callbration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 2 mm

Cartificata No: EX3-3957_Dac13/2 Page 11 of 11

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Report number: Z101C-14108
FCC ID: JOYKYV32
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Attachment 2. Dipole calibration data

Calibration Laboratory of Schweizerischer Kalibrierdienst

L | Higy
.s“‘\'ex\‘z-:‘fzw’"

Schmid & Partner G Service suisse d'étalonnage
Engineering AG o Servizlo avizzero di taratura
Zoughausstrasse 43, 8004 Zurlch, Switzerland AT i Swiss Calibration Sarvice

L

Aceraditad by tho Swiss Accroditation Sanies (SAS)
The Swiss Accreditation Service Is ane of the signatories lo the EA
Multilatersl Agresment far the recagnition of enllbration certificates

TOV SiiD Zacta (PTT)

heereditation No.: 'SCS 108

Client Certiflcate No: DB35V2-4d163_Dec13

CALIBRATION CERTIFICATE

Object DB35V2 - SN: 4d163

Calibration procedurals) QA CAL-05.v9

Callbration proceclure for dipole validation kits above 700 MHz

Callbration data: December 04, 2013

This callbeatlon cerilicate decumanta the tracenbility 1o natlonal standards, which reakza the physical units of measummants (S1)
The measurements and the uncertainfles with confidence probabliity are given on the following pages and are part of the certificate.

Al calibrations hove boan condustod in the clesod laboratony faality: onviranmaont lomparature (22 + 3)°C and humildity < 70%.

Callbration Equipment usad (MATE eriticnl for callbration)

This calibralion cerillcate shall nol ba raproducad axcapt in full without written approval of the lsbaratory,

Primiary Standards 104 Cal Date {Cortllicata No.) Schaduled Calibratlon
Powar matar EPR-dd:8 GRAT4R0704 0f-0ct-13 (Mo, 217-01827) Oot-14

FPower sensor HP BaB1A USarReaTes 08-Oct-13 (Mo, 217-01827) Oal-14

FPawer sengor HF B481A MY 41002317 08-Cct-13 (Mo, 217-01828) Oat-14

Relerence 20 dB Attenuator SM: G058 (20k) D4-Apr-13 (Mo, 217-01738) Ape=-1d

Typo-MN mismatch combination 8N: 50473 /08327 D4-Apr-13 (Mo, 217-01736) Apr-14

Relerence Probe ES3DVA SN 3206 28-Dec-12 (Mo, ES3-3206_Deu12) Dec-13

DAE4 SN 601 26-Apr-13 (Mo, DAEA-B01_Apri3) Apr-14
| Secondary Standards [N Chack Datw {in house) Scheduled Check

AF genertor A&S SMT-08 100005 04-Aug-99 (in house check Oct-13) I house check: Oot-15
Matwark Analyzer HP B753E UISA7300686 54208  18-001-01 (in housa check Oot-13) In house chaclk: Oot-14
Rama Funation Signatura
Callbrated by: Jeton Kastrath Laboratory Teohn y
Approvd by Hatjn Pokovic Technloal Managoer

A

lsguid: Dacamber 4, 20013

Cartificate No: DBIEV2-4d163_Dac13

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Page 1 of 8

Report number: Z101C-14108
FCC ID: JOYKYV32
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Sechweizerischer Kalibrierdienst

Calibration Laboratory of @’» S
e c Service suisse d'élalonnage
S

Schmid & Partner it
Engineering AG m Servizio avizzoro di taratura
Zeughausstrasse 43, 6004 Zurlch, Switzerland TN

Swiss Calibration Service

Accradind by the Swiss Acoraditation Servico (SAS) Acereditation No.: SCS 108
The Swiss Accraditation Service is one of the signatories to the EA
Multitateral Agreemant for the recognition of ealibration cortilicates

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 Technigues”, June 2013

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» 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.

e Antenna Paramelers 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.

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

* SARA 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%.

Certiticate No: DB35V2-4d163_Dac13 Paga 2 of 8

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Measurement Conditions
DASY systam configuration, as far as not given on page 1,

DASY Version DASYS V52.8.7

Extrapolation Advanced Extrapalation

Phantom Madular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacar

Zoom Scan Resolution dy, dy, dz =5 mm

Frequency 835 MHz + 1 MHz
Head TSL parameters

The lallowing parameters and calculations were applied,
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 220"C 4.5 0,90 mhofm

Measured Head TSL parameters (22.0+02)"C 408 + 6 % 0.894 mho/m + 8 %

Head TSL temperature change during test <0.5°C waen o
SAR result with Head TSL

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

S5AR measured 250 mW input power 2.45 Wikg

SAH for nominal Head TSL parameters normalized to 1W 9.45 Wikg + 17.0 % (k=2)

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

SAR measured 250 mW input power 1.58 Wikg

SAR for nominal Head TSL parameters normalized to 1W 6.14 W/kg + 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 220*C 55.2 0.97 mho/m

Measured Body TSL parameters (22.0+0.2)"C 547 +6 % 1.01 mho/m & 6 %

Body TSL temperature change during test <05°C iy
SAR result with Body TSL

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

SAHA measured 250 mW Input power 2.43 Wikg

SAR for nominal Body TSL parameters nomalized to 1W 9.43 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW Input powar 1.58 Wikg

SAR for nominal Body TSL parameters normalized to 1W 6.17 Wikg = 16.5 % (k=2)

Certifleate No: DB3&GY2-4d163_Dac13 Page 3ol 8

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Report number: Z101C-14108
FCC ID: JOYKYV32
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed point 52.7Q-250
Return Loss - 28.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed polnt 471 61-44 2
Return Loss -25.2dB

General Antenna Parameters and Design

| Electrical Delay (one direction) [ 1,436 ns [

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

The dipole |s made of standard semirigld coaxial cable. The center conductor of the leeding line is directly connected to the
sacond arm of the dipole. Tha antenna Is therefore short-circulted for DC-signals. On some of the dipoles, small end caps
are added lo the dipole arms In order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not aflected by this change. The overall dipole length is still
according to the Standard,

Mo axcessive force must ba applied to the dipole arms, bacause they might bend or the soldered connections near the
teedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufaciured on Decamber 28, 2012
Cartificate No: DRIEV2-4d163_Dec13 Pagon4 ol 8
TOV SUD Zacta Ltd. Report number: Z101C-14108

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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DASYS Validation Report for Head TSL

Date: (4.12.2013
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d163

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

Medium parameters used: = 835 MHz; o = 0.94 §/m; g, = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AEC/ANST C63.19-2007)

DASYS52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(6.05, 6,05, 6.05), Calibrated: 28.12.2012;
«  Sensor-Surface: 3mm (Mechanical Surfuce Detection)

s Electronics: DAE4 Sn601: Calibrated: 25.04.2013

Phantom: Flat Phantom 4 91; Type: QDO00P49AA; Serial: 1001

DASYS2 52.8.7(1137); SEMCAD X 14.6,10(7164)

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 = 58,700 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.76 W/kg

SAR(1 ) = 2.45 Wikg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 2.87 W/kg

=300

1200

A5.00

0dB =287 W/kg =4.58 dBW/kg

Cartifleata No: DBASV2-4d163_Doc13 FPage 5 of 8

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 02.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: dd163

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

Medium parameters used: =835 MHz; a = 1,007 S/m; g, = 54.7; p = 1000 kg}m"
Phantom seetion: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANST C63,19-2007)

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.04, 6,04, 6.04); Calibrated: 28.12.2012;
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 25.04.2013
e Phantom: Flat Phantom 4.9L; Type: QDODOP49AA; Serial: 1001
« DASYS5252.87(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 54.673 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 2.81 W/kg

-1.00

1500

0dB = 2.81 W/kg =4.49 dBW/kg

Certificate No: DBISV2-4d163_Decl3 Page 7 of B

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, g Schwelzerischer Kalibrierdienst
Schmid & Partner i E ¢ Service sulsse d'étalonnage

Engineering AG g Servirlo avizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland ":f,_ dﬁﬁ S  Swiss Colibration Service
Accradited by the Swiss Acoraditation Service (SAS) Accreditation No.: SCS 108

The Swisa Accreditation Service (s one of the signatories to the EA
Mullilateral Agreement for the recognition of calibration cerlificates

Client TUOV SiiD Zacta (PTT) Certiticate No: D1900V2-5d183_Dec13
|CAL|BFIATION CERTIFICATE I
Object D1900V2 - SN: 5d183
Calibration procedure(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration dato: December 02, 2013

This calibration cenificate documents the traceability to natlonal standarda, which realize the physical units of measurements (SI),
The measuremants and the uncertalntios with confidenca probabliity ara glven on tha tollowing pages and are part of tha certificate.

All calibraions have been conducted In tha closed laboratary lacility: environmant temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment usad (M&TE eritical lor calibration)

Primary Standards 10 Cal Date (Cartiticate No.) Schedulad Calibration

Power mator EPM-4424 GHIT480704 08-0ct-13 (Mo, 217-01827) Oct-14

Power sansor HP 8481A Usar2e27aa 08-0ct-13 (No, 217-01827) Oct-14

Power sansor HP 8481 A MY 41062317 06-0ct-13 (No. 217-D1828) Oot-14

Aelarence 20 dB Altanualor SN: 5058 (20k) Od-Apr-13 (No. 217-01736) Apr-id

Type-N mismalteh combination SN 5047.3 / 06327 04-Apr-13 (No, 217-01738) Apr-14

Ralerance Probe ES30VA SN: 3205 28-Dec-12 (No. ES3-3205_Dec12) Dee-13

DAE4 BN 601 26-Apr-13 (Mo, DAE4-601_Apr13) Apr-14

Socondary Standards 10 # Chack Data (in housa) Schadulad Chack

HF generator R&S SMT-06 100008 04d-Aug-88 {in house chaeck Oct-13) In house check: Oclt=-16

Netwark Analyzer HF 8753E LUSA73606R5 S4206 18-0ct-01 (in housa check Oct-13) In housa chack: Oct-14
Mama Function

Calibratad by: Jaton Kastrati Laboratory Tachniclan

Appraved by Kalja Pokovle Technlgal Manager /'A; ;g’,?fszz

lasuad, Dacambear 2, 2013

This calibration cartificate shall not ba raproducad excapt In full withaut writtan approval of tha Iaboratory.

Certificate No: D1800V2-5d183_Dec13 Page 1 ol 8

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Calibration Laboratory of S,

. 3 % S  Schweizerischer Kallbrierdienst
Schmid & Partner H— = c Service sulsse d'étalonnage
Engineering AG 2 Servizio svizzero di tarstura
Zoughnusstrasse 43, B004 Zurich, Switzerland %, gﬁ\#‘ S Swius Calibration Service
RUTITA
Acerediiad by the Swiss Acereditation Sarvica (SAS) Aceraditation No.: SCS 108

The Swias Acereditation Service Is one of the signatorles to the EA
Multilateral Agreement for the recagnition 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) |EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

s 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; D1900v2-5d183_Dec13 Page 2ol B

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32



Measurement Conditions
DASY system configuration, as far as not qiven on page 1.

Page 120 of 147

DASY Version DASYS V52.8.7

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1800 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters {22.0 £0.2)°C 308+8% 1.30 mho/m + 6 %

Head TSL temperature change during test <0.5°C
SAR result with Head TSL

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

SAH measured 260 mW input power 10.1 Wkg

SAR for nominal Head TSL parameters normalized to 1W 40.5 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.29 W/kg

SAR for nominal Head TSL parameters normalized to 1W 21.2 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 53.3 1.62 mho/m

Measured Body TSL parameters (22.0+02)°C 534 +6% 1.51 mho/m £ 6 %

Body TSL temperature change during test <0.5°C wenn e
SAR result with Body TSL

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

SAR measured 250 mW input powet 10,1 Wikg

SAR for nominal Body TSL parameters normalized to 1W 40,6 W/kg = 17.0 % (k=2)

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

SAR measured 250 mW input power 5.35 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.5 Wikg = 16.5 % (k=2)

Carlificate No: D1900V2-5d183_Dec13 Page 3 of 8

TUV SUD Zacta Ltd.

Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0

FCC ID: JOYKYV32
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed to feed paint 5200+ 600
Retum Loss -24.2 dB

Antenna Parameters with Body TSL

Impedance, transfarmed to feed point 4776 +B3]Q

Aetum Loss -233dB

General Antenna Parameters and Design

I Electrical Delay (one direction) 1.208 ns J

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

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

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 23, 2013
Certificate No: D1900V2-5d183_Dec13 Page 4 of 8
TOV SUD Zacta Ltd. Report number: Z101C-14108

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32



Page 122 of 147

DASYS5 Validation Report for Head TSL

Date: 02.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54183

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

Medium parameters used: f = 1900 MHz; ¢ = 1.39 S/m; g = 39.8; p = 1000 kg-’m3
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated: 28.12.2012;
«  Sensor-Surface; 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
¢ Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA; Serial: 1001
« DASYS52528.7(1137); SEMCAD X 14.6.10(7164)

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 = 95.554 V/m; Power Drift = (0.05 dB

Peak SAR (extrapolated) = 18.5 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) =5.29 W/kg

Maximum value of SAR (measured) = 12.4 W/kg

I n
l -4.00

-8.00
-12.00

-16.00

-20.00

0dB=12.4 W/kg = 1093 dBW/kg

Certificate No: D1900V2-5d183_Dec13 Page 5 of 8

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Impedance Measurement Plot for Head TSL
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Zacta

DASYS5 Validation Report for Body TSL

Date: 02.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT': Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d183

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

Medium parameters used: [ = 1900 MHz; ¢ = 1.51 S/m; & = 53.4; p= 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
»  Sensor-Surface; 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (back); Type: QDOO0OPSOAA; Serial: 1002
» DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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 = 95.554 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.2 W/kg

SAR(1 g) = 10.1 W/kg: SAR(10 g) = 5.35 W/kg

Maximum value of SAR (measured) = 12.6 Wikg

T

.00

“lLom

-1e.on

-16.00

2000

0dB = 12.6 W/kg = 11.00 dBW/kg
Certificate No: D1900V2-5d183_Dec13 Page 7 of B
TOV SUD Zacta Ltd. Report number: Z101C-14108

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S, A
; SN, elISg™, g Schwelzerischer Kalibrierdienst
Schmid & Partner N c Service sulsse d'étalonnage
Engineering AG : 3 Servizio svizzero di taratura
Zoughausstrasse 43, 0004 Zurlch, Switzerland T S Swiss Calibration Service

-
“irlya) u1"|1"w

Accradited by the Swiss Accradilation Sarvice (SAS)
The Swiss Accreditation Service ls one of the signatories to the EA
Multilateral Agreamaont for the recognition of callbration certificates

TUV S{D Zacta (PTT)
CALIBRATION CERTIFICATE

Accreditation No.: SCS 108

Client Certificate No: D2450V2-925 Dec13

Object D2450V2 - SN: 926

Callbration procadurs(s)

Calibration dale;

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

December 03, 2013

Callbration Equipment used (MATE critical for calibration)

This callbration cartificate documents thi traceabliity to national standarda, which raalize the physical units of measurements (S1).
The measuremants and the uncerainlies with conlidance probabilily are givan on tha following pages and are parl of the cerlilicate.

All calibrations have bean conducted In the closed laboratory facliity; envirenment temparature (22 « 3)"C and humidity < 70%.

Primary Standards 10 # Cal Date (Certificate No.) Schaduled Calibration

Pawear matar EPM-4424 GB37480704 08-0ct-13 (No. 217-01827) Oat-14

Power sensor HP 84814 Usar2e2783 08-0ct-13 (No. 217-01827) Oet-14

Power sensor HP 84814 MY 41092317 08-0et-13 (Na. 217-01828) Oect-14

Refarance 20 dB Attenuator SM: 5068 (20k) 04-Apr-13 (No. 217-017386) Apr-14

Typa-N miamatch combination SN: 6047.3 / 0BAZT (O4=Apr=13 (No. 217-01733) Apr-14

Relerance Probe ES30W3 SN; 2205 28-Dac-12 (No. ES3-3205_Dec12) Dac-13

DAEA SN: 601 25-Apr-13 (No. DAE4-601_Aprid) Apr-14

Secondary Standards 10 i Chack Date (in housa) Scheduled Check

AF gensator R&S SMT-06 100005 04-Aug-08 (In house check Ocl-13) In house chack: Qct-15

Natwork Analyzer HP B7S3E US37390585 S4206 18-0¢1-01 {in housé check Oct-13) In house check: Ool-14
Mame Funation Signatura

Callbrated by: Lalf Klyanar Laboratory Techniclan W %é

Approvad by Katja Polovie Tachnlcal Managor

P

Issued: Dacombar 4, 2013

This calibration cerilicate shall not be reproduced excapt in full withoul wrillen approval of the labomlory.

Certificate No: D2450V2-825_Dec13

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Page 1 ot 8

Report number: Z101C-14108
FCC ID: JOYKYV32
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Calibration Laboratory of Y g  Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG g C servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland . Aﬁw\? S Swiss Calibration Service
iy
Aceredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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 Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: D2450V2-925 Decl13 Page 2 of 8

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32



Measurement Conditions
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DASY system configuration, as far as nol given on page 1.
DASY Version DASYS V52.8.7
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 fallowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0 x0.2)°C 39.7+6% 1.84 mho/m & 6 %
Head TSL temperature change during test <05°C ween -—
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Candition
S5AR measurad 250 mW input power 13.3 Wikg
SAR for nominal Head TSL parameters normalized to 1W 52.8 Wkg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 250 mW input power 68.11 Wikg
SAR for nominal Head TSL paramelers normalized to 1W 24.4 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramaters and calculations ware applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.85 mho/m

Measured Body TSL parameters

(22,0 £0.2)°C

521+6% 2.02 mho/m 6 %

Body TSL temperature change during test <0.5°C

SAR result with Body TSL

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

SAR measurad

250 mW input powar

12.9 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

50.6 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input powear 5.94 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.5 Wikg + 16.5 % (k=2)

Carlificate No: D2450V2-925_Deci3

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Page 3 of B
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5460 +22|0

Return Loss -26.2dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5112 +4.60Q

RAeturn Loss -26.6dB

General Antenna Parameters and Design

Electrical Delay {one direction) | 1.158 ns

After long term use with 100V 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 conductar of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small and caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on Seplember 26, 2013
Cartificate No: D2450V2-925_Dec13 Page 4 of 8
TOV SUD Zacta Ltd. Report number: Z101C-14108

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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DASY5 Validation Report for Head TSL

Date: 03,12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - 8N: 925

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

Medium parameters used: f = 2450 MHz; o = 1.84 5/m; g = 39.7; p = 1000 I-;gfrzf'I
Phantomn section: Flat Section

Measurement Standard; DASY 5 (IEEE/TEC/ANSI C63.19-2007)

DASYS52 Configuration:
s Probe: ES3IDV3 - SN3205; ConvEF(4.52, 4.52, 4.52); Calibrated: 28.12.2012;
= Sensor-Surface; 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
= DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

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 = 94.264 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.11 W/kg

Maximum value of SAR (measured) = 16.8 W/kg

-4.60
-9.20
-13.60

-18.40

-23.00

0dB = 16.8 W/kg = 12.25 dBW/kg

Cedificate Mo: D2450V2-925_Dec13 Page 5of 8

TOV SUD Zacta Ltd. Report number: Z101C-14108
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 03.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 925

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

Medium parameters used: f =2450 MHz; o = 2,02 5/m; ¢ = 52.1; p = 1000 lﬂg."mJ
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
= Probe: ES3DV3 - SN32035; ConvF(4.42, 4,42, 4.42); Calibrated: 28.12.2012;
= Sensor-Surface; 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 25.04.2013
«  Phantom: Flat Phantom 5.0 (back); Type: QDUOOPS0AA; Serial: 1002
» DASYS5252.87(1137); SEMCAD X 14.6.10(7164)

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 = 94.264 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 12.9 W/kg: SAR(10 g) = 5.94 W/kg

Maximum value of SAR (measured) = 16.9 W/kg

-18.40

-23.00

0dB =16.9 W/kg = 12.28 dBW/kg

Certificate No: D2450V2-925_Dec13 Page 7 of 8

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of SN, Schweizerischer Kallbriordionst
Schmid & Partner % Sarvice suisso d'étalonnage
Engineering AG IR Servizio svizzero di taralura
Zeughaussirasse 43, 8004 Zurich, Switzerland fa@;\? Swiss Calibration Service
LTI
Accreditod by the Swiss Accraditation Servica (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreament for the recognition of calibration certificates
cien  TOV SiiD Zacta (PTT) Cortificate No: DSGH2zV2-1166_Dec13
|CALIBFIATION CERTIFICATE _]
Objeoct D5GHzV2 - SN: 1166
Calibration procedures) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: December 03, 2013

Thia calibration certificats documents the traceability to national standards, which realize the physical units of measuraments (Sl),
Tha measurements and tha uncortaintios with confidanca probability are given on the following pages and are part of the certificate.

All callbratlons have bean conductad in the clossd laboratory tacility: environment tempearature (22 + 3)°C and humidity < 70%.

Callbration Equipment used (MA&TE crilical for calibration)

Primary Standards D # Cal Data (Certificata No.) Scheduled Calibration

Power metar EPM-4424 CEI7480704 08-Oct-13 (No. 217-01827) Oct-14

Powar sensor HP B481A US37202783 09-0¢t-13 (No. 217-01827) Oet-14

Paowar sansor HP B481A MY41082317 09-Oct-13 (No. 217-01828) Oet-14

Ralarence 20 dB Attenuator SMN: 5058 (20k) 04-Apr-13 (No. 217-01738) Apr-14

Type-N mismatch combination SN: 5047.3 | 06327 04-Apr-13 (No. 217-01738) Apr-14

Ralerence Probs ES30V3 SN: 3208 28-Dac-12 (No. ES3-3205_Dec12) Deec-13

DAEA SM: 601 26:Apr-13 (No. DAE4-601_Apr13) Apr-14

Secondory Standards 0w Chack Data (In housa) Scheduled Chack

AF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Ocl-15

Network Analyzer HP B753E US37390585 54206 18-0ct-01 {In house chack Oct-13) In house check: Oct-14
MName Funeton

Callbrated by: Israe El-Naouq Labaratory Technleian

O,m::mi Ot Joaeeoe
rovoe by e -

Issuad: Decamber 4, 2013

This calibration cerilicate shall nol be reproduced except in full without wrilten approval of the laboratory.

Certificate No: D5GHzV2-1166_Dec13 Page 1 of 13

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Calibration Laboratory of 18
Schmid & Partner —
Engineering AG %

Zoughaussirasse 43, 8004 Zurich, Switzerland

s Schwaelzerischer Kalibrierdianst
Service suisse d'élalonnage
Servizio svizzero di taratura

S Sswiss Calibration Service

<
YN
"l

Accrodiied by the Swiss Accreditation Service (SAS) Aceraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamaent for the recognition of callbration cerlificates

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

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

¢) |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

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 Paramelers 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 Return Loss ensures low
reflected power. No uncertainty required.

s 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%.

Certificata No: D5GHzV2-1166_Dac13 Page 2 of 13

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Measurement Conditions

DASY system conlfiguration, as far as nol %Ivan on page 1.

DASY Version DASYS V52.8.7

Extrapolation Advanced Extrapolation

Phantom Modular Flal Phantom V5.0

Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z diraction)
5200 MHz + 1 MHz

Frequency 5500 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4,66 mho/m
Measured Head TSL parameters {22.0 £0.2)°C A50+6% 4.468 mho/m £6 %
Head TSL temperature change during test <0.5"°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.04 Wikg
SAR for nominal Head TSL parametars normalized to 1W 79.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.30 Wikg
SAR for nominal Head TSL parameters normalized to 1W 22.8 Wikg = 19.5 % (k=2)
Head TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C a56 4,96 mho/m
Measured Head TSL parameters (22.0+0.2)"C 346+6% 4,75 mho/m + 6 %
Head TSL temperature change during test <05°C — =
SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.68 W/kg
SAR for nominal Head TSL parameters normalized to 1W 86.1 W/ kg + 19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 100 mW input power 2,48 Wikg
SAR for nominal Head TSL paramaters normalized to 1\W 24.6 Wikg = 19.5 % (k=2)
Certiticate No: D5GHzV2-1166_Dec13 Page 3ol 13
TOV SUD Zacta Ltd. Report number: Z101C-14108

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Head TSL parameters at 5800 MHz

The lollowing parameters and calculations were applied.

Zacta

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0 £ 0.2} °C 342:+6% 5.08 mho/m = 6 %
Head TSL temperature change during test <05°C —ees —
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.13 Wikg

SAR for nominal Head TSL parameters

normalized to TW

80.6 W/kg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.9 Wikg = 19.5 % (k=2)

Certificate No: D5GHzV2-1166_Dec13

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Page 4 of 13

Report number: Z101C-14108
FCC ID: JOYKYV32
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 49.0 5.30 mha/m
Measured Body TSL parameters (22.0+02)°C 475 +6 % 544 mho/m +8 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.53 W/kg
SAR for nominal Body TSL parameters normalized to 1W 74.9 W/kg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mW input power 2.10 Wikg
SAR for nominal Body TSL parameters normalized to 1W 20,9 Wikg = 19.5 % (k=2)
Body TSL parameters at 5500 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.6 5,65 mho/m
Measured Body TSL parameters (22.0+02)°C 470+6% 584 mho/m+6 %
Body TSL temperature change during test <0.5°C [ e
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 8.04 Wikg

SAR for nominal Body TSL parametars

normalized to 1W

80.0 Wikg = 19.9 % (k=2)

SAR averaged over 10 em” (10 g) of Body TSL condition
SAH measured 100 mW Input power 2.24 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22.2 Wikg = 19.5 % (k=2)

Certificate No: D&EGHzV2-1186_Dec13 Page 5 of 13

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Report number: Z101C-14108
FCC ID: JOYKYV32



Page 139 of 147

Zacta

Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 482 6.00 mho/m
Measured Body TSL parameters {220=+02)°C 485x26% 6.25 mho/m £ 8 %
Body TSL temperature change during test <0.5°C -ee -
SAR result with Body TSL at 5800 MHz
SAR averaged aover 1 em” (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.58 Wikg
SAR for nominal Body TSL parameters normalized to 1W 75.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.09 Wikg
SAR for nominal Body TSL parameters normalized to TW 20.7 Wikg = 19.5 % (k=2)
Certificate No: DSGHzV2-1166_Dec13 Page 6 of 13
TOV SUD Zacta Ltd. Report number: Z101C-14108

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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Antenna Parameters with Head TSL at 5200 MHz

Zacta

Impedance, transformed to feed point 46.60-580

Retum Loss -23.1dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point 553Q+03Q

Retumn Loss -25.0dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformead to feed point 59.00-85(Q

Return Loss -18.9dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed paint 47.90 -840

Return Loss -23.2dB
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transtormed to feed point 537Q-14iQ

Return Loss -28.3dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 57.40-53jQ

Retum Loss -21.4dB
General Antenna Parameters and Design

Electrical Delay (one direction) | 1.204 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 06, 2013

Certificate No: DSGHzV2-1166_Dec13

TUV SUD Zacta Ltd.
Test Report Rev.SAR-FCC1.0

Page 7 of 13

Report number: Z101C-14108
FCC ID: JOYKYV32
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DASYS5 Validation Report for Head TSL

Date: 03.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DS5GHzV2; Serial: DSGHzV2 - SN: 1166

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; o =4.46 S/m; &. = 35; p = 1000 kg!m“" » Medium parameters used: f
= 5500 MHz; 6 =4.75 S/m; &, = 34.6; p = 1000 kg/m” , Medium parameters used: f = 5800 MHz; o = 5.06
Sim; &, = 34.2; p = 1000 kg/m’

Phantom section; Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:

s« Probe: EX3DV4 - SN3503; ConvE(5.41, 5.41, 5.41); Calibrated: 28,12.2012, ConvF(4.91, 4.91,
4.91); Calibrated: 28.12.2012, ConvF(4.81, 4.81, 4.81); Calibrated: 28.12.2012;

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

= Electronics: DAE4 Sn601; Calibrated: 25.04.2013

» Phantom: Flat Phantom 5.0 (front); Type: QDO00PS0AA; Serial: 1001
« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.040 V/im; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 29.8 W/kg

SAR(1 g) = 8.04 W/kg; SAR(10g) = 2.3 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.545 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR(1 g) = 8.68 W/kg; SAR(10 g) = 2.48 W/kg

Maximum value of SAR (measured) = 20.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62.285 V/m; Power Drift =0.04 dB

Peak SAR (extrapolated) = 33.9 W/kg

SAR(1 g) =8.13 W/kg; SAR(10 g) = 2.31 W/kg

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

Ceriificate No: D5GHzV2-1166_Dec13 Page 8 of 13

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32
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-6.00

-12.00

-18.00

-24.00

-30.00 -
0dB =200 W/kg = 13.01 dBW/kg

Certificate Mo: D5GHzV2-1166_Dec13 Page 9 of 13

TOV SUD Zacta Ltd. Report number: Z101C-14108
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKYV32



Page 143 of 147

Impedance Measurement Plot for Head TSL

3 Dec 2013 16:34:81
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DASYS Validation Report for Body TSL

Date: 03.12.2013
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN: 1166

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; o = 5.44 S/m; g, = 47.5; p = 1000 kg/m® , Medium parameters
used: f= 5500 MHz; o = 5.84 S/m; &, =47; p = 1000 kg/m’ , Medium parameters used: f = 5800 MHz; o =
6.25 S/m; & = 46.5; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS2 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91); Calibrated: 28.12.2012, ConvF(4.43, 4 43,
4.43); Calibrated: 28.12.2012, ConvF(4.38, 4.38, 4.38); Calibrated: 28.12.2012;

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

e Electronics: DAE4 Sn601; Calibrated: 25.04.2013

e Phantom: Flat Phantom 5.0 (back); Type: QDO0OOP50AA; Serial: 1002
o« DASYS5252.8.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube (: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.998 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 30.1 Wikg

SAR(1 g) = 7.53 W/kg; SAR(10 g) = 2.1 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.500 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 34.9 W/kg

SAR(1 g) = 8.04 W/kg: SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 20.1 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.706 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 35.7 W/kg

SAR(1 g) = 7.58 W/kg: SAR(10 g) = 2.09 W/kg

Maximum value of SAR (measured) = 19.3 W/kg
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Impedance Measurement Plot for Body TSL
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Attachment 3. SAR system validation

SAR System Validation

Per FCC KDB 865664 D02v01r01, SAR system validation status should be documented 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 1528-2003 and FCC KDB 865664 D01v01r01. 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.

Table Attachment 3.1 SAR System Validation Summary

PERM. | COND. CW Validation MOD. Validation
SAR | Freq. Data Probe | Probe CAL. S Probe | MOD. | Duty
System | [MHz] Type Point (er) (o) = o : PAR
tivity | Linearity | Isotropy | Type | Factor

E 835 | 2014-11-07 | 3957 | 835 | Head | 41.740 | 0.901 | PASS | PASS | PASS | GMSK | PASS | N/A
E 1900 | 2014-11-10 | 3957 | 1900 | Head | 39.750 | 1434 | PASS | PASS | PASS | GMSK | PASS | N/A
E 2450 | 2014-11-14 | 3957 | 2450 | Head | 38.090 | 1.885 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5200 | 2014-11-12 | 3957 | 5200 | Head | 37.090 | 4.530 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5300 | 2014-11-12 | 3957 | 5300 | Head | 37.070 | 4626 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5500 | 2014-11-12 | 3957 | 5500 | Head | 36.710 | 4.821 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5600 | 2014-11-12 | 3957 | 5600 | Head | 36.720 | 4.943 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5800 | 2014-11-12 | 3957 | 5800 | Head | 36410 | 5.164 | PASS | PASS | PASS | OFDM | N/A | PASS
E 835 | 2014-11-07 | 3957 | 835 | Body | 54410 | 1.021 | PASS | PASS | PASS | GMSK | PASS | N/A
E 1900 | 2014-11-11 | 3957 | 1900 | Body | 51.270 | 1536 | PASS | PASS | PASS | GMSK | PASS | N/A
E 2450 | 2014-11-14 | 3957 | 2450 | Body | 52.810 | 1.961 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5200 | 2014-11-13 | 3957 | 5200 | Body | 47.080 | 5498 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5300 | 2014-11-13 | 3957 | 5300 | Body | 46.750 | 5604 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5500 | 2014-11-13 | 3957 | 5500 | Body | 46.540 | 5.867 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5600 | 2014-11-13 | 3957 | 5600 | Body | 46.190 | 6.046 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5800 | 2014-11-13 | 3957 | 5800 | Body | 45.920 | 6.295 | PASS | PASS | PASS | OFDM | N/A | PASS
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