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Attachment 1. Probe calibration data

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, BI04 Zurich, Switzerland

s Schweizerischer Kallbriard lenst
Service sulssa d'stalonnago

S Sorvizio svizeero di tarstura
Swiss Callbration Sarvice

Accreditnd by tha Swiss Ascreditalion Sevice {SAS)
The Swiss Accroditation Service is ong of the signatories to the EA
Muftilateral Agreement for the recognition of callbration certificates

client  TUV SUD Zacta (Vitec)

Acereditation Me.: SCS 108

Cartificatn No: EX3-3957 Dec14

|CALIBRATION CERTIFICATE |

Object EX30V4 - SM3857

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

Calibration pracedure for dosimetric E-field probes

Callbeation date: December 16, 2014

This calibration cerificate documents e Wsceakidly to national standards, which realize the physicsl units of measuremen is (S0,
The messurements and the uncartainties with confidencs probabilie ore grvon on the folfowing pages Bnd are par of the ceificate

Al calibrafions hava baen conducted in the closed laboesiory facility: environment lemperature (22 & 3§°C and homidly < 70%,

Calibration Equigenent vsed (MATE critical for callbration)

Thiz calibration cenilicate Shall no be reproduced axcept in full withoul wilten approval of the laboratory.

Primiary Standards 1] ‘Cal Dade [Certilicate No.) Scheduled Calibration

Power meter E44108 GR41 203674 D3-Apr-14 (No. 217-01811) Apr-16

Pawer sensor E4412A MY 41498087 03-Apr-14 (No, 217-01911) Apr-15

Refrrence 3 dB Attenuator SH: 6064 (3c) 03-Apr-14 (No. 217-019185) Apr-15

Reference 20 dB Allenuator | SN: S5277 (20x) 03-Apr-14 {No. 217-01910) Apr-1§

Relerence 30 dB Atlenuator SN: 55129 (30h) 03-Apr-14 (No. 217-01620) Apt-15

Refarence Probe ES30V2 SN: 3013 30-Des-13 (Mo, ES3-3013_Dec13) Dec-14 B -

DAE# SN 7S 30-Apr-14 (No. DAE4-789_Apr1d) | Apr-15

Secondary Standards ID Checl Date (in housis) Scheduled Chack

RF genarator HP 86460 US3642U01700 alfiug- 88 (in house check Apr-13) In housa chack: Apd-16

Metwork Analyzer HFP BYS3E WiE3T 380505 18-0ci-M (in howse chaok Ocl-14) In houss check: Oct-14
B MNamea Function i i

Calibrated by, Claudio Leubles Labarabory Teshnician t‘ ﬁ

P
Approved by Kalja Pokovie Technicsl Managar

pera

Issund: Dacember 16, 2014

Cearificate Mo: EX3-3857_Dac14

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

Page 1 of 11

Report number: Z101C-15027
FCC ID: JOYKA43
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

Sohweizerischer Kalibrierdbenst
Service suisse d'étalonnage
Servizio svizzero di lamiura
Swriss Calibration Service

Acorediled by the Swiss Accradialion Service (545) Acoreditation e SCS 108
Tha Swiss Accroditation Service Is one of the signatories o the EA
Multilateral Agreement for the recagnition of calibration carificates

Glossary:

TEL tiszue simulating liquld

MORM:x,y,z sansitivity in free space

ConvF sensitivity in TSL / NORMx, vz

DCP diode comprassion point

CF crest factor (1/duty cycle) of the RF signal

ABCD maodulation depandent linearization parameters

Polarization ¢ o rextation around probe axis

Polarization 3 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),
l.e., & = Qis normal to probe axis

Connacter Angle information used in DASY system to align probe sensor X o the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "|[EEE Recommended Praclice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) In the Human Head frem Wireless Communications Devices: Measurament
Technigues”, June 2013

by 1EC 62208-1, "Procedura to measure the Spacific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Mathods Applied and Interpretation of Parameters:
MNORMx, v,z Assessed for E-field pc:!anzstmn & =0 (f <900 MHz in TEM-cell; = 1800 MHz: R22 wﬂxragmda:l
NORMx, v,z are only intermadiate valuss, i.e., the uncertainties of NORMx,y,z does not affect the E™-field
unceriainty inside TSL (sea balow ConviF).

o NORM(hx vz = NORMyx.y,z * frequency_response (ses Frequency Response Chart). This linearization is
implemeanted in DASY4 soflware versions later than 4.2, The uncertainty of the frequency responsa is included
in the stated uncertainly of ConvF,

o  DCPxyz DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uneartainty required). DCP doas not depand on frequancy nor madia.

= PAR:PAR is tha Peak to Average Ratio that is not calibrated but determined based on the signal
characteriatics

o Axyz Bxyz Cxyz; Dwyz; VExyz A, B, G, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The paramelers do not depand on frequency nor
media. VR is the maximum calibration range expressed in RM S vollage across the diode.

»  ComvF and Boundary Effect Faramefers: Assessed |n flat phantom using E-fisld (or Temperature Transfer
Standard for f < B00 MHz) and inside waveguide using analylical field distributions based on power
measuramants for £ > 800 MHz The same setups are used for assessment of the parameters appiled for
boundary compensation {alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASYS software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMx,y,z * ConvF whereby the uncertainty corresponds to that given for ConvF, A frequency depandant
ConvF iz used in DASY wersion 4.4 and higher which allows extending the validity from £ 50 MHz to = 100
MHz.

»  Spherical isolropy (3D deviation from isatropy): in a field of low gradients realized using a flat phantom
expozad by a paich antenna.

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

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

Cerlificate Mo: EX3-3857_Docl4 Fage 2 of 11
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Zacta

EX30V — SM:3957 December 16, 2014

Probe EX3DV4

SN:3957

Manufactured:  August 6, 2013
Calibrated: December 16, 2014

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY 2 systeml)

Carificaln No: EX3-3867 Decid Page 3 of 11

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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EX30Va- SM:-3857 December 16, 2014

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

Basic Calibration Parameters

Sensor X Sensor ¥ _ﬁunaﬂr‘i Une (k=2
Norm :pwgvfm}"]“ 0.46 0.45 0.48 | £ 101 %
DCP (m\V) 103.9 103.7 102.0

Modulation Calibration Parameters

uip Communication Systam Name A B c D VR Unc"™
L aB dB eV dB v (=2}
] ew %] oo | oo | 10 0.00 | 165.3 | *3.0%
¥ 0.0 0.0 1.0 147.9
z 0.0 no | 10 166.5

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

A The tncaitalitios of Mom¥, Y, 7 do not affact the E-field unceriainty inside T5L {see Fages 5 and &),
:' Pumarical lnearization parameter: uncerlainty mol requined.
Uncartainty ls datarm ined using the max. daviation rom bnear response applying roclangular disfribution and s expressed for the sigquare of the

field value

Ceartificata Mor EX3-3857_Deci4 Page 4 of 11
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Zacta

EX3DW4- SMN:3067 December 16, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHaz) © Pel::sli?ttiirﬁf cu?;f;; i ConvEX | ConvFY | ConwFZ | Alpha® D[:“p'lr:: 'flnr:;t}
750 41.9 .88 10,45 10.45 10.45 0.60 0.64 +120%
835 4156 0.80 8.87 9.97 9.97 0.61 0.69 $12.0 %
a00 41.5 0.97 5,05 8.98 8.99 0.83 0.67 +12.0%
1450 40.5 1.20 B.95 8.95 B.Aa5 0.51 0.82 +12.0 %
1750 40.1 1.37 f.45 B.45 845 .80 0.57 £12.0%
1900 40.0 1.40 8.23 8.23 8.23 0.71 057 | £12.0%
19560 40.0 1.40 7.92 Foz2 7.92 0.75 0.57 +12.0 %

2450 39.2 180 7.43 7.43 7.43 0,35 0.82 +12.0%
2600 39.0 E 1.96 7.20 7.20 .20 0.33 0.82 +12.0% |
5200 36.0 4.66 5.34 5.34 534 0.30 1.80 131 %
5300 359 4.76 5.08 5.08 5.08 0.30 1.80 £13.1%
5500 35.6 4,06 4.93 4.93 4.93 0.35 1.80 +13.1%
5600 355 5.07 4.72 4,72 472 0.35 1.80 +£13.1%
5800 35.3 5.27 4.69 4.65 4.69 0.40 1.80 +13.1%

 Frequency validily above 300 MHz of £ 100 MHz only applies for DASY v 4 and higher (see Page 2), else it is restricted to 4 50 MHz The
unceriaimnly iz the RSS of the ComvF uncestainty &t calitrafion frequency and the uncedainty for the indicated fraquancy band. Fregquency saidity
bedow 300 MHEz s + 10, 26, 40, 50 and 700 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz nespactively, Above 5 GHz frequency
validity can be cufendad 1o £ 110 MHz,

" At frequencias below 3 GHe, the walidily of lissUe parametans [k and o) can be ralaked 1o+ 10% if liguid com penaation farmule i applied 1o
measuned SAR values. Al frequaencies above 3 GHz, the validity of fissus parameters (o and «) i restricted to * 6%, The uncerainty is the RSS of
Ihe Comvl” uncedainty for indicated! target issuo parameters,

= AlphadDepih are detarmined during callbration. SPEAG warrants that the remalning deviation dus 1o the boundary effact after compensation is
always less than + 1% for frequancies bebow 3 GHz and below £ 2% for frequencies between 3-8 GHz ot any distance larger than half the probe tip
diametar from the bowndarny.

Cerlificata Mo: EX3-3957_Dec14 Page 5 of 11

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Zacta

EX30Vd= Sh:3057 Decembar 16, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz) © Pa?:'lllat:ii:;:y F m?:fl:ﬁ; e ConvF % | ConvF Y | ConvFZ | Alpha® u{'npn?:ju ?kT; ]

750 555 006 | 1025 | 1025 | 1025 | 049 | 081 | #120%
835 25.2 0.97 9.84 2,84 2.84 0.77 (.61 120 %
Q00 55.0 1.08 9.86 9.8B6 9.86 047 0.79 +12.0 %
1450 £4.0 1.30 B8.55 B.55 B.55 044 1.04 +12.0%
1750 534 1.49 B.18 B8 8.18 0.56 0,71 +120 %
18900 53.2 1.52 T.81 7.81 7.81 0.34 0.85 £120%
18950 53.3 1.62 7.85 7.95 7.895 0.44 0.82 +£120%

2450 527 1.96 7.40 7.40 740 | 080 | 058 | £120%
2600 52.5 2.16 7.18 7.18 748 | 080 | 050 | £120%
H200 49.0 5.30 4.4% 4.45 4.459 0.40 1.80 131 %
5300 48.8 542 .32 4,32 4,32 0.40 1.80 £13.1 %
5500 48.6 5.66 4. 4.01 4.01 0.45 1.890 +131 %
S600 48.5 577 3.84 3.84 3.84 .45 1.80 *13:1 %
HE00 48.2 .00 4.03 4.03 4.03 0.50 1.80 * 1 31%_

iz Frequency validity above 300 MHz of £ 100 MHz only applies for DASY wi 4 and higher (ses Page 2), eise it is restricted 1o + 50 MHz, The
unnartainty is tha RES of the ConvF uncorninly at calibration froquency and tho uncortainty far the indicated frequency band, Frequensy validity
beelowe SO0 MHz 1= £ 10, 25, 40, 50 and 70 MHz for ConvF sssessmants at 30, 64, 128, 150 and 220 MHz respectively. Above § OHz frequescy
walidity can be extondod bo £ 110 MMz

F At frequencies below 3 GHz, the walidity of fissua parameters (¢ and «) can be relaxed to £ 10% if lquid compensation formula is applied to
measured SAR valuas, Al frequencles above 3 GHz, the validity of fissus parametars (e and o) & rastricled o + 5%, The uncarainty is the RSS of
{he GonyF uncerainty for indicated tanget Bissue poromeders.

% plphafDepth are determinad during calbration. SPEAG warranis that the remaining deviation dus to the boundary sffect aftar compensatiaon is
always boss than £ 1% for frequencies below 3 GHz and below 2 2% Tor requencies balween 3-6 GHz &l any distance larger than helf the probe tip
diameter from the boundary.

Carlifizate No; EX3-3857_Dect4 Page 6 of 11

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Zacta

EX30V4— 5N 3957 December 16, 2014

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)

Gerlificates No: EX3«395T_Decld Page 7 of 11

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Zacta

EXADV4- 5N 3057 December 16, 2014

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessmant: + 0.5% (k=2)

Cerlificate No; EX3-3257_Decid Page & of 11

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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EX3DVd- 3N:3957 December 16, 2014

Dynamic Range f{SARhcad)
(TEM cell , foua= 1900 MHz)
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Uneertainty of Linearity Assessment: £ 0.6% (k=2)

Cerificale No: EX3-3957_Dec14 Page 9 of 11

TUV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Zacta

EX3DVWa- SM:3957 Deacember 16, 2014

Conversion Factor Assessment

I = 800 MHz WGLS R (H_comF) F= 1750 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz
-10 -08 -08 04 -02 00 02 04 0.6 o0& 1.0
Uncertainty of Spherical 1sotropy Assessment: £ 2.6% (k=2)
Ceerificate Na: EX3-3857 _Dectd Page 10of 11
TUV SUD Zacta Ltd. Report number: Z101C-15027

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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EX3DVd— SN;3857 Decamber 16, 2014

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

Other Probe Parameters

Sensor Arrangement Trdangular
Connector Angle (*) -18
| Mechanical Surface Detection Mode enabled
Ept'l.camaﬂa Detection Mode disabled
Probe Overall Length o 337 mm |
Probe Body Diameter 10 mm
Tip Length 4 mm
 Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Paint T mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point T 1 mm
Recommended lMeasurement Distance from Surface 1.4 mm
Carificate No: EX3-3957_Dec14 Page 11 of 11
TOV SUD Zacta Ltd. Report number: Z101C-15027

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Attachment 2. Dipole calibration data

Calibration Laboratory of S,

Schmid & Partner —
Engineering AG Hlac-uRA

Zeughaussirasse 43, 8004 Zurich, Switzerland i/{ﬁ:ﬁ

Accradiled by the Swiss Accraditation Service [SAS)
The Swiss Accroditation Service in one of the signatories to the EA
Mullilateral Agreemant for the recognition of calibration certificates

cient  TUV S{D Zacta (Vitec)

Accreditation No.. SCS 108

Cartificate No: D750V3-1100_Dec14

Calibration Equipment used (MATE critical for calitration)

CALIBRATION CERTIFICATE
Object D750V3 - SN: 1100
Calibration procedurnis) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

December 09, 2014

This callbration carfificale documents the iracaabliity to national stondards, which realize the physical units of moasuamants (S1).
The maasuramants and the uncertaintios with conlidonce probability are given on the following pages and are par of the cortficale.

All calibrations have baan conducted in the closad laboratory [acility: environment lemperature (22 + 3)°C and humidity = 70%.

Primary Stancards I W Cal Dt (Cartilicats N.) Sehaduiad Calibralion
Fower mater EPM-442A GE3T480704 07-0ct-14 (Mo, 217-02020) Det-15
Powor sonsor HP B4B1A USaT202783 07-001-14 (Mo, 217-02020) Det-15
Powar sensor HP BaBIA MY41082317 07-001-14 (No, 217-02021) D15
Reterance 20 dB Attenuator SN: 5058 (20K) 03-Apr-14 (No. 217-01918) Apr-15
Typa-N mismatch combination SN: 04T 2 / 06227 a3-Apr-14 (No. 217-01921) Apr-15
Reference Probe ES30VA SN 3205 30-Dec-13 (No. ES3-3205_Dec1d) Duc-14
DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15
Secondary Standards [+] ] Check Dalo (in house) Scheduled Check
RF penerator A&S SMT-06 100005 O4-Aug-88 (In house check Oct-13) in house check: Oct-18
Network Analyzer HP 8753 LIS37300685 54206  18-Oct-01 (in house check Oct-14) In house check: Oct-15
Mame Function fure
Galibrated by: Michasl Weber Labortory Technician 7‘ L
L]
Approved by Kalja Pokovio Technical Managor

This calibration certificale shall rol be reproduced axcep! in lull wihoul weiltan appeoval of tho laboratory.

AR

lssued: Decamber 10, 2014

Cerlificate No: D750V3-1100_Dec14

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

Page 1ol8

Report number: Z101C-15027
FCC ID: JOYKA43
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7arta

Calibration Laboratory of oy

J o, Schwelzerischer Kallbrierdianst
Schmid & Partner % g Service sulsse diétalonnage
Eﬂgiﬂﬁﬁﬁﬂg AG T = Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ,4.:;..'—-\?'\.}? S  Swiss Catibration Service
Accradited by the Swiss Accrediiation Service [SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreament 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, “|[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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 B65664, "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 cedtificate 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 liguid 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 mvera?e factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: D750V3-1100_Dec14 Page2ol 8

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Measurement Conditions
DASY systemn configuration, 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 16 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 750 MHz = 1 MHz
Head TSL parameters

The 'Iul.luwhg paramelers and calculations were applied.
Temperature Parmittivity Conductivily

Nominal Head TSL parameters 220°C 4189 0.89 mho/m

Measured Head TSL parameters (22.0+£02)°C 41426% 0.89 mho/m + 6 %

Head TSL temperature change during test <05*C - -
SAR result with Head TSL

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

SAR measured 250 mW input power 2.03Wikg

SAR for nominal Head TSL parameters nomalized to 1TW 8.10 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.33 W/ikg

SAR for nominal Head TSL parameters normalized to 1W 5.31 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculalions were applied.
Temperature Permittivity Conductivity

Nominal Bady TSL parameters 220°C 55.5 0.98 mhao/m

Measured Body TSL parameters (22.0+£0.2)°C 544+8% 0.97 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 Caondition

SAR measured . 250 mW input power 2.17 Whg

SAR for nominal Body TSL parameters normalized to 1W 8.57 Wikg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 1.44 Wikg

SAR for nominal Body TSL parameters normalized to 1W 5.71 Wikg = 16.5 % (k=2)

Cartificate Mo: D750V3-1100_Dec14 Page 3of8

TUV SUD Zacta Ltd.

Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0

FCC ID: JOYKA43
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 542400408 2
Return Loss -27.7dB

Antenna Parameters with Body TSL

Impedancea, transtormad 1o feed point 4800-1.8)0
Relurn Loss -335d8

General Antenna Parameters and Design

| Electrical Delay (one direction) ] 1.033 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can ba 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 s therafore shor-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 lo the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change, The overall dipole length Is stil
according fo the Standand.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 05, 2013

Cerfificate No: D7S0V3-1100_Dec14d Pagedol8

TUV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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DASYS5 Validation Report for Head TSL

Date: 09.12.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1100

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

Medium parameters used: f = 750 MHz; 6 =089 S/m; g, =41.4; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(6.37, 6.37, 6.37); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
+ Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
« DASYS252,8.8(1222), SEMCAD X 14.6.10(7331)

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

Reference Value = 53.26 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.01 Wikg

SARI(l g) = 2.03 W/kg; SAR(10 g) = 1.33 W/kg

Maximum value of SAR (measured) = 2.37 Wikg

=2.40
-4.80
-7.20

-9.60

-12.00

0 dB =2.37 W/kg = 3.75 dBW/kg

Carilicate MNo: D750V3-1100_Daci4 Page 50f B

TOV SUD Zacta Ltd. Report number: Z101C-15027
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 09.12.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1100

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

Medium parameters used: f = 750 MHz; o =097 8/m; & = 54.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.13, 6.13, 6.13); Calibrated: 30.12.2013;

Sensor-Surface: 3mm (Mechanical Surface Detection)

-

Electronics: DAE4 Sn601; Calibrated: 18.08.2014

L]

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
DASYS2 52.8.8(1222), SEMCAD X 14.6.10(7331)

-

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

Reference Value = 52.71 Vim; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 2.17 W/kg; SAR(10 g) = 1.44 Wikg

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

0dB =251 Wikg = 4.00 dBW/kg

Certilicate No: D7Y50V3-1100_Dec14 Page 7ol B

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Feughausstrasse 43, 8004 Zurich, Swilzerland

S Schwelrerlscher Kalibrierdienst

c Service suisse d'é@lalonnage
Servizio svizzero ol taratura

S Sswias Calibration Service

Aocredited by the Swigs Accradifalion Senvice (SAS)
The Swiss Accreditation Service is one of the signatories o the EA
Multilateral Agreement for the recognitlon of calibratlon certificate s

Acereditation No.: SCS 108

Client TUV SiiD Zacta (Vitec) Cenificate vo: DB35V2-4d163_Dec14
CALIBRATION CERTIFICATE |
Object D835V2 - SN: 4d163

Calibration procedurais)

Galibration date:

QA CAL-O5.v8

Galibration procedure for dipole valldation kits above 700 MHz

December 09, 2014

Calibration Equipment used (METE critical tor calbration)

This eamtrafion corificate decumands thi (racashilisy io national standsds, which malize s physion enits of msessuramants {51,
The measurements and the uncertainties with comlidence probabdlity are given on the lollowing pages and are part of tha cerlificate.

Al calibrrations have Been congucted in he Gosed Inboralony tnciily: envirgnmaent temperaiurs (22 £ 375 and hamidity < 70%,

Primary Standards 0¥ Cal Dale (Cediflcate Mo} Scheduled Calibration

Fostr maod £FM-44.20 GRATAE0TDA O7-Ohet-14 (Mo, 217-02020) Oed-15

Fower sensar HP 84814 UBaF2aeTEa O7-Det-14 (Mo, 217-02020 Oiel-16

Powar sansor FIF B4E18 MY 4108231 7 O7-01-14 (Mo, 217-02021) Oel-15

Roferemce 20 dB Afbenustor BM: 50568 (20k) 0r3-Apr-14 (Mo, 217-01918) Apr16

Typu-N mismsleh combinatian SM: 50472 J Degey Fa-Apr-14 (Mo, 29 F7-01921) Apr-ih

Referencs Proba ES30V3 SM: 3205 30-Dec-13 (No. ES3-Z205_Dect3) D14

DAE4 SH- &M 18-Aug-14 (Mo, DAE4 -501 Augid) Aug-15

Socondary Standards 10 Chack Date {in houza} Sohaduled Chack

AF gansralaor FES SMMT-06 100005 (r-ALg-19 (in house chack Cet-13) In house check: Oct-16

Metwork Anatyzer HF 8753E US3FIN0GRE 54206 180ct071 {in house chack Cicl=14) In housa check: Oct=15
M Fusmction Signatire

Calibrated by: Michas VWebar Laboratory Teghinician 7& |

Approved by: Kalja Pokowvic Technical Managar

,—-(’."'I': /{‘%

|ssued: Docembar 16, 2014

 This calibeation cortificate shall nol be reproduced except in 1l without witlien spprovel of 1he laboratony.

Certificate No: DB3SV2-4d163 Decid

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

Page 1 of 8

Report number: Z101C-15027
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Calibration Laboratory of b,

1 Bl Schwalzarischer Kalibrierdienst
Schmid & Partner — = Service suisse d'étalonnage
Engineering AG 2 = Sarvizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland q{ﬁb} Swiss Calibration Service
LT I T
Acereditad by the Swise Accraditation Sandcs [SAS) Aeeraditation No.2 SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreameant for the recognition of calibration corificaties

Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z
A not applicable or net 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} |EC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDBE 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 cerificate are valid at the frequency indicated.

» Antenna Parameiers 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.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

*  SAA measured: SAR measured at the stated antenna input power,

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

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

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

Cerificate No: DBASY2-4d163 Dec14 Page 2 of B

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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DASY systam configuration, as far as not given on page T

Zacta

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Heaniuﬁm di, dy, dz =5 mm

Frequency 835 MHz = 1 MHz
Head TSL parameters

The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 41,5 (.90 mhoim

hMeasured Head TSL parameters (22,0 £02)"C 41,2 26% 0.92 mha'm £ 6 %

Head TSL temparature change during test 208°C Sipex
SAR result with Head TSL

SAR averaged ower 1 em’ (1 g) of Head TSL Condition

SAR measurad 250 mW input power 2.34 Wikg

SAR tor nominal Head TSL parameters

normalized o W

9.19 Wikg = 17.0 % (k=2)

CAR averaged ower 10 &m’ (10 ) of Hasd TSL

comdition

SAR measurad

250 mW Inputl powesr

1.53 Wikg

SAR for nominal Head TSL paramaters

normalized to 1W

5.02 VWikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Caonductivity
Mominal Body TSL parameters 220°C 552 .97 mham
Measured Body TSL parameters (F2.0+0.2)°C 54.2 +8 % 1.00 mhovm £ 6 %
Body T5L temperature change during test < 0.5°C e e
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Condition
SAR measurad 250 mW input power 243 Wikg
SAR for nominal Body TSL parameters normalized to 1W 9,46 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condifion
EAR measured 250 mW Input power 1.60 Wikg
SAR for nominal Body TSL parameters normalized o 1W 6.27 Wikg = 16.5 % (k=2)

Ceificate No: DB3SV2-3d163_Dec14

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

Page 3of B

Report number: Z101C-15027
FCC ID: JOYKA43
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Appendix (Additional assessments outside the scope of SC5108)
Antenina Parameters with Head TSL

Impedance, transformed to feed point 5280-11]0
Faturm Loss -30.6 dB

Antenna Parameters with Body TSL

Impadance, transformed (o lesd point 48.10-37 0
Relum Loss 27.4 d8

General Antenna Parameters and Design

|_Elactr|nal Delay (one direction) | 1.438 ns

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

The dipole is made of standard semirgld coaxial cable. The center conductor of the feading line is directly connected to the
second arm of the dipole. The antenna is therefere short-gircuited for DC-signals, On some of the dipoles, small end caps
are added to the dipale arms in order to iImprove matching when loaded according to the position as explained in the
"Measuremant Condilions” paragraph. The SAR data are nol affected by this change. The overall dipele length is still
according to the Standard,

Mo excessive force must be spplisd to the dipole arns, bacause they might bend or the soldered connections near tha
feadpoint may be damaged.

Additional EUT Data
Manufactured by SPEAG
Manutactured on December 28, 2012
Certificate No: DE3SV2-4d163_Dec14 Paga 4 of 8
TOV SUD Zacta Ltd. Report number: Z101C-15027

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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DASYS Validation Report for Head TSL

Date: 09.12.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: DE3SV2 - SN: 4d163

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

Medium parameters used: f = 835 MHz; o =0.92 8/m; 5. =41.2; p = 1000 Ir.g:"rn"5
Phantom section; Flat Section

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

DASY 52 Configuration:
s Probe: ES3DV3E - SN3205; ConvlFi6.22, 6.22, 6.22); Calibrated: 30.12.2013;
& Sengor-Surface: 3mm (Mechanical Surface Detection)
=  Electronics: DAE4 Sn60|; Calibrated: 18,08.2014
= Phantom: Flal Phantom 4.91,; Type: QDO00PAOAA; Serial: 1001
» DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 56.38 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.46 W/kg

SAR(N g) =2.34 Wikg; SAR{10 g} = 1.53 W/kg

Maximum valoe of SAR (measured) = 2,74 Wikg

0 dB = 2.74 W/kg = 4.38 dBW/kg

Cedificatn No: DB3SV2-4d163_Dect4 Page S of 8

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 09.12.2014
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: f = 835 MHz; o = 1 S/m; &, = 54.2; p = 1000 kg/m’

Phantom section: Flal Section
Measurement Standard: DASYS (IEEETEC/ANST C63,19-2011)

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12,2013;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601; Calibrated: 18.08.2014
s Phantom: Flat Phantom 491, Type: QDOUOPABAA; Serial: 1001
«  DASYS2 52.8.8(1222); SEMCAD X 14.6.10¢7331)

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

Reference Value = 335,13 ¥V/m; Power Drift =-0.05 dB

Peak SAR (exirapolated) = 3.56 W/kg

SAR(1 g) = 2.43 Wikse: SAR(10 g} = 1.6 Wikg

Maximum value of SAR (measured) = 2.82 Wikg

0dB = 2.82 W/kg = 4.50 dBW/kg

Certifinata No: DBEISGV2-4d1683_Dacid Paga 7 ol 8

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Impedance Measurement Plot for Body TSL

9 Deo Z8id 1HISTa49

[EHI] s1a 1 UFs it 43421 0 _35‘3]1"‘—“ Sl.848 pF 235080 080 HHz

Ca | ! .

fiv g \
16 \

Hid M

CH2 &S24  LOB S 4B/ REF -20 o8 11-27.445 dB  035.800 980 MHz

—— ,-—~—-.._,"_‘_1_\‘h § = rf’_____..f—

Ca

e
.1‘.!5-la

[
Hld . - — - LU— —_— . —r —

ETART E3G.A06 000 MH:z STOF 1 2E5.000 6@ MH2

Certificate Mo: DB3SV2-4d163_Dact 4 iPage 8 of 8

TUV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43



Page 123 of 160

Calibration Laboratory of P,

Schmid & Partner —

Engineering AG %-5

Zeughausstrasse 43, 8004 Zurlch, Switcerland ":@3‘
il

Accriadited by iha Swiss Accreditalion Service (SAS)
The Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration certificates

cient  TOV SiD Zacta (Vitec) Certificate No: DB35V2-4d163_Dec14
|CALIBHATION CERTIFICATE

Objoct D835V2 - SN: 4d163

Callbration proceduni(s) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Calibration dato: December 09, 2014

This calibration earfilicate documants the traceability to nalional standarda, which malze the physical units of measuremants (S1).
The measurements and the uncerininties with confidenca probability are given on the fallowing pages and are part of the carificate.

All ealibrations have baen condutted in the closed laboratory facility: snvironmant lemperature (22 & 3)°C and humidity = 70%.

Calibration Equipmant used (MATE critical for calibration)

Primary Slandards oW Cal Date (Certiicate No.) Schaduled Calibration
Fower mater EPM-4424 GEIT480704 07-Oct-14 (No. 217-02020) DOct-15

Power sensor HP 84814 usa72eeTea 07-0ct-14 (No. 217-02020) Oct-15

Power sensor HP 84814 MY4 1082317 07-0ct-14 (No. 217-02021) Oct-18

Raference 20 dB Altenuator Sh: 5058 (20k) 0G-Apr-14 (No. 217-01818) Apr-15

Type-M mismatch combination Sh: S04T.2 /08327  03-Apr-14 (No. 217-01621) Apr-15

Refmence Probe ES30V3 Sh: 3205 30-Dec-13 (No, ES3-3205_Dwctd) Dec-14

DAE4 Sh: 601 18-Aug-14 (No. DAE4-801_Aug14) Aug-15

Secondary Standards (o] Check Diate (in houss) Schedulod Chack

AF genaralor AAS SMT-06 100005 D4-Aug-99 (in house check Oci-13) In house check: Ocl-16
Matwork Anabyzer HP 8753F US3ATI0NSA5 S4206  18-Oct-01 (in housa chack Oct- 14) In housa check: Oct-15

Mama Function
Calbrated by: Michas! Waber Labomtory Techniclan ?E‘
Approved by: Katja Pokiovic Technical Manager /ﬁ:}'?

Issued: December 10, 2014

This calibration canificate shall not be reproducad axcept in full without writtan approval of the laboratory.

Cartificate No: DB35V2-4d163_Dec'l4 Page 1ol B
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Calibration Laboratory of J‘M’, G Schweizerischer Kalibrierdienst
Schmid & Partner = c Service suisse d'étalonnage
Engineering AG s Servizio avizzero di tartura
Zeughausstrasse 43, 8004 Zurich, Switzerand "@:\” S Swiss Calibration Service
LU L
Aceraciiad by 1he Swiss Accraditation Servics (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories lo the EA
Multilateral Agreement for the recognition of calibration certilicales

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

c) KDB B65664, "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 transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Cartificate No: DB35V2-4d163_Dac14 Page 2 of B
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.

DASY Version DASYS V52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15mm with Spacer

Zoom Scan Resolution dy, dy, dz =5 mm

Frequency B35 MHz + 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 41.5 (.90 mho/m

Measured Head TSL parameters (22.0x0.2)°C 412+8% 0.92 mho/m £ 6 %

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

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

SAR measured 250 mW input power 2.34 Wikg

SAR for nominal Head TSL parametars normalized 1o 1W 9.19 Wikg £ 17.0 % (k=2)

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

SAR measurad 250 mW input power 1.53 W/kg

SAR for nominal Head TSL parameters nomalized to 1W 6.03 Wikg = 16.5 % (k=2)
Body TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 55.2 0.87 mho/m

Measured Body TSL parameters (22.0£0.2)°C 542+6% 1.00 mho/m + 6 %

Body TSL temperature change during test <0.5°C wees o
SAR resuit with Body TSL

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

SAR measured 250 mW input power 2.43 Wikg

SAR for nominal Body TSL parametars normalized 1o 1W 9.48 Wikg £ 17.0 % (k=2)

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

SAR measured 250 mW input power 1.60 W/kg

SAR for nominal Body TSL parametars normalized to 1W 6.27 Wikg £ 16.5 % (k=2)
Carlificate No: DB35V2-4d163_Decid Page3ol 8
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed to feed polnt S52en-1.1j0
Return Loss - 30.6 dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed point 4810-3.7i01Q
Return Loss -Z7.4 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.439 ns

After long tarm use with 100W radiated power, only a slight warming of the dipols 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 tharalora 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.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 28, 2012
Certificate No: D835V2-44163 Dec14d Page 4 of 8
TOV SUD Zacta Ltd. Report number: Z101C-15027

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43



Page 127 of 160

Zacta

DASYS Validation Report for Head TSL

Date: (9.12.2014
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: f = 835 MHz: o = 0.92 $/m; & = 41.2; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY 52 Configuration:
+ Probe: ES3IDV3 - SN3205; ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001
« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 56,38 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.46 W/kg

SAR(1 g) = 2.34 W/kg: SAR(10 g) = 1.53 W/kg

Maximum value of SAR (measured) = 2,74 W/kg

-4.80
-1.20

-9.60

-12.00

0dB = 2.74 W/kg = 4.38 dBW/kg

Certificate No: D835V2-4d163_Dec14 Page 50l 8

TOV SUD Zacta Ltd. Report number: Z101C-15027
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Impedance Measurement Plot for Head TSL
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Zacta

DASYS5 Validation Report for Body TSL

Date: 09.12.2014
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: f = 835 MHz: 6 = 1 S/m; 5, = 54.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
 Probe: ES3DV3 - SN3205; ConvF(6.09, 6.09, 6.09); Calibrated: 30.12.2013;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
» Phantom: Flat Phantom 4.9L,; Type: QDOODP49AA; Serial: 1001
» DASYS5252.8.8(1222), SEMCAD X 14.6.1((7331)

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 = 55.13 V/in; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) = 2.43 W/kg; SAR(10 g) = 1.6 W/ikg

Maximum value of SAR (measured) =2.82 W/kg

dB
0

-2.40
-4.80
-1.20

-9.60

-12.00

0dB = 2.82 W/kg = 4.50 dBW/kg

Canrificate No: DB35V2-4d163_Dec14 Page 7 of B

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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Impedance Measurement Plot for Body TSL
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AV,
AT

o

o
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Certificate No: D1900V2-5d183 Dec14

Calibration Equipment used (MATE critical for calibration)

CALIBRATION CERTIFICATE
Objeci D1900V2 - SN: 54183
Calibration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
Calibration date: December 15, 2014

This cafibration certificale documents the traceability 1o national standards, which realize the physical units of measurements (SI).
The measuremenis and the uncertainties with confidence probability are given on the following pages and are part of the ceriiflicate.

All calibrations have been conducied in the closed laboratory facility: environment temperature (22 = 3)°C and fumidity < 70%.

Primary Standards D Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-4424 GBI74B0704 07-Oct-14 (No. 217-02020) Oct15

Power sensor HP 84814 US37282783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 84814 MY41092317 07-Dct-14 (No. 217-02021) Oct15

Reference 20 dB Aftenualor SN: 5058 (20k) 03-Apr-14 (No. 217-01918) Apri5

Type-N mismaich combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01921) Apr-15

Reference Probe ES30V3 SN: 3205 30-Dec-13 (No. ES3-3205_Dect3) Dec-14

DAE4 SN: B01 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards ID & Check Dale (in houss) Scheduled Chack

RF generaior R&S SMT-06 100005 04-Aug-99 (in house check Oci-13) In house check: Ocl-16

Metwork Analyzer HP B753E US37390585 54206  18-Oct-01 (in house check Oct-14) In house check: Oci-15
MNams Function Signature

Calibrated by: Israe El-Maoiq Laboratory Technician 0 M

Approved by: Katia Pokovic Technical Manager

s &

Issued: Decomber 15, 2014

This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1900V2-5d183_Dec14

PageiofB

Report number: Z101C-15027
FCC ID: JOYKA43
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7arta

Calibration Laboratory of

3 Schweizerischer Kalibrierdienst
Schmid & Partner Service suisse d'élalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accrediled 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 cerfificales

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) 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 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.

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: D1900V2-5d183_Dec14 Page 2 of B

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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DASY system configuration, 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 1900 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 30.5+6% 1.38 mho/m £ 6 %

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

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

SAR measured 250 mW input power 9.79 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.12 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.6 W/kg = 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 1.52 mho/m
Measured Body TSL parameters (22.0+02)"C 533+6% 1.50 mho/m =6 %
Body TSL temperature change during test <0.5°C i s
SAR result with Body TSL
SAR averaged over 1 ecm® (1 g) of Body TSL Condition
SAR measured 250 mwW input power 9.83 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.22 W/kg

AR for nominal Body TSL parameters

normalized o 1W

21.0 W/kg = 16.5 % (k=2)

Certificate No: D1900V2-5d183 Deci4

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

Page 3 of B

Report number: Z101C-15027
FCC ID: JOYKA43
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Appendix (Additional assessments outside the scope of SCS108)
Antenna Parameters with Head TSL

Impedance, transformed (o feed point 526045310
Return Loss -24.8d8

Antenna Parameters with Body TSL

Impedance, transformed to fead point 48602 +6.4jQ
Return Loss -23.6dB

General Antenna Parameters and Design

| Electrical Detay (one direction) ] 1.207 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 shon-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 Canditions® paragraph. Tha SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on August 23, 2013
Certificate No: D1900V2-5d183_Dec14 Page 4 of B
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DASYS5 Validation Report for Head TSL

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; [ = 1900 MHz; ¢ = 1.38 $/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration;
» Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
¢ Sensor-Surface: 3Imm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
« DASYS52 52.8.8(1222), SEMCAD X 14.6.10(7331)

Zacta

Date: 15,12.2014

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 = 96,96 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 9.79 W/kg; SAR(10 g) = 5.12 W/kg
Maximum value of SAR (measured) = 12.3 Wikg

“Lman

1w

0dB =123 W/kg = 10.90 dBW/kg

Certilicate Ne: D1900V2-5d183_Dacid Page 5of B

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

Report number: Z101C-15027
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Impedance Measurement Plot for Head TSL
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Zacta

DASYS5 Validation Report for Body TSL

Date: 15.12.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900Y2; Serial: D1900V2 - SN: 54183

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

Medium parameters used: f= 1900 MHz; ¢ = 1.5 S/m; & = 53.3; p = 1000 kg:‘m"
Phantom section: Flat Section

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

DASY52 Configuration:
» Probe: ES3IDV3 - SN3205; ConvF(4.76, 4.76, 4.76); Calibrated: 30.12.2013;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 18.08.2014
* Phantom: Flat Phantom 5.0 (back); Type: QDO00PS0AA ; Serial: 1002
 DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 94.86 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(I g) = 9.83 W/kg; SAR(10 g) = 5.22 W/kg

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

dB8
0

-3.00
-6.00
-3.00

-12.00

-15.00

0dB=12.4 W/kg=10.93 dBW/kg

Certilicate No: D1900V2-5d183_Dec14 Page 7 of 8

Report number: Z101C-15027

TUV SUD Zacta Ltd.
a FCC ID: JOYKA43

Test Report Rev.SAR-FCC1.0
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Impedance Measurement Plot for Body TSL
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7arta

Calibration Laboratory of S,

SN Schweizerischer Kalibrierdienst
Schmid & Partner —e Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland i.;@f Swiss Calibration Service
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

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

Multitateral Agresment for the recognition of callbration certificates

cient  TUV SiiD Zacta (PTT) Certificate No: D2450V2-925_Dec14
|CALIBHATION CERTIFICATE

Object D2450V2 - SN: 925

Calibration procedurais) QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

Cafbration dale: December 08, 2014

This calibration cerfificate documents the fracesbility to national standards, which realize the physical units of messurements (S1).
The measuwrements and the uncertaintios with confidence probability are given on the falowing pages and ans part of the cerificata

All calbrations have heen conducted in the closad laboratory facility: envirenment temparaluna (22 £ 3)°C and humidity < T0%.

Calibsation Equipmernt used (MBTE critical for calibration)

Primary Standards iD# Cal Date {Cenilicale No.) Scheduled Calibrzlion

Power matar EFM-442A GBI/480704 07-0ct-14 (No. 217-02020) Oxl-15

Powor sansor HP B4B1A us3ar2g027a3 O7-Cicl-14 (No. 21 7-02020) Oet-15

Power sensor HP B481A MY41082317 07-Oct-14 (Mo, 217-02021) Oct-15

HRalerance 20 dB Altenuzaior Sh: 5058 (20K} 03-Apr-14 (No. 217-015918) Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 277-01921) Apr-15

Reference Probe ES3DV3 SN: 3205 30-Dec-13 (No. ES3-3205_Dec13) Dec-14

DAE4 SM: 801 18-Aug-14 (Mo. DAE4-501_Augid) Aug-15

Secondary Standands D # Chack Date {in housa) Secheduled Chack

RF generator RAS SMT-06 100005 04-Aug-89 (In house chack Oct-13) In house check: Oct-16

Metwork Analyzer HP 8753E US37390585 54206  18-0ct-01 (in house check Oct-14) In house check: Ocl-15
Mames Function

— esaaes e
Approved by Ketja Pakvic Tochrical Manager W

Issued: December 8, 2014

This calibration carificalte shall not be reproduced except in full without writlen approval of the laborstory.

Certificate No: D2450V2-925_Decl4 Pags1ofB

TUV SUD Zacta Ltd.

Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0

FCC ID: JOYKA43



Page 140 of 160

7arta

Calibration Laboratory of X,

: s Schwsizerischer Kalibrisrdienst
Schmid & Partner e Service suisse d'étalannage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand ' ‘,f::\\\p* Swiss Calibration Service
T, “h.‘“
Accredited by he Swiss Accreditation Senvice (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) 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-heid
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Reguirements 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 cerlificate are valid at the frequency indicated.

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

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

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

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

¢ 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%.

Cenificate No: D2450V2-925_Decl4 Page20f 8

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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DASY sysism configuration, as far as not given on page 1.
DASY Version DASYS vs2.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL paramelers 220°C 39.2 1.80 mha/m
Measured Head TSL parameters (22.0+0.2)°C 307 +6% 1.84 mhoim + 6 %
Head TSL temperature change during test <05°C - i
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Congition
SAR measurad 250 mW Input power 13.1 Wikg
SAH for nominal Head TSL parameters normalized o 1W 52.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAH measurad 250 mW input power 6.04 Wikg
SAR for nominal Head TSL paramelers nomalized to 1W 24.1 Wikg = 16.5 % (k=2)
Body TSL parameters
The lollowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+02)°C 51.0£6% 2.03 mha/m £ 6 %
Body TSL temperature change during test <05°C e s
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 13.1 Wikg
SAR for nominal Body TSL paramelers normalized to 1TW 51.0 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL congition
SAR measured 250 mW input power 6.03 Wikg
SAR for nominal Body TSL parameters narmalized to 1W 23.7 Wikg = 16.5 % (k=2)

Certificate No: D2450V2-925 Dec14
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Appendix (Additional assessments outside the scope of SCS5108)
Antenna Parameters with Head TSL

Impedance, transiommead 1o feed point 5484 +3.0j0
Retum Loss -25.4 d3

Antenna Parameters with Body TSL

Impedance, translormed 1o feed poinl 5086 +42j0
Retum Loss - 274 dB

General Antenna Parameters and Design

| Electrical Delay (one direction) ] 1.156 ns |

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

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feading line is directly connecled 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 lo the position as explained in the
"Measurement Conditions” paragraph. The SAR data are nol affected by this change. The overall dipole length is still
according to tha Standard

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on Sepltember 26, 2013

Cerlificate No: D2450V2-925_Dec14 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 08.12.2014
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 = 1.84 $/m; g, = 39.7; p = 1000 kg."rn"'
Phantom section: Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
e Probe; ES3DV3 - SN3205; ConvF(4.53, 4.53, 4,53); Calibrated: 30.12.2013;
»  Sensor-Surface: 3Imm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
s Phantom: Flat Phantom 5.0 (front); Type: QDDOOP30OAA; Serial: 1001
» DASYS2 52 8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 100.7 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(1 g) = 13.1 Wrkg; SAR(10 g) = 6.04 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

-5.00

-10.00
-15.00
-20.00
-25.00
0dB=17.3 Wikg=12.38 dBW/kg
Certiticate No: D2450V2-925_Dec14 Page 5of 8
TOV SUD Zacta Ltd. Report number: Z101C-15027
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 08.12.2014
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 925

Communication System: UID 0 - CW, Frequency: 2450 Mz

Medium parameters used: = 2450 MHz, o = 2,03 8/m; g, =51, p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvF(4.35, 4,35, 4.35); Calibrated: 30.12.2013;
s« Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 18.08.2014
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
« DASYS252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 95,18 Vim; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 27.3 W/ikg

SAR(I g) = 13.1 W/kg; SAR(10 g) = 6.03 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

-5.00
-10.00
-15.00

-20.00

0 dB = 17.3 W/kg = 12,38 dBW/kg

Cartillcate No: D2450V2-825_Daec14 Page 7 of 8
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Zacta

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of Ay,

RS T
5 i e
Schmid & Partner =
Engineering AG S <
Zeughausstrasse 43, 8004 Zurich, Switzerland iﬁﬁg
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 108

The Swiss Accroditation Servica iz one of the signatories to the EA
NMultilateral Agreemaent for the recognition of calibration certificates

ciet  TUV SiiD Zacta (Vitec) Certificats No: D5GHZV2-1166_Dec14
CALIBRATION CERTIFICATE |
Objact D5GHzV2 - SN:1166

Calibration procedure(s) QA CAL-22.v2

Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: December 12, 2014

This calibration cadificata documents the traceabiity to national standards, which realize the physical units of measurements (S1).
Tha measurements and the unceriainties with confidence probability are given on the following pages and are part of the cerilicate.

All calitvations have besn conductad in the closed laboratory facilty: environment temperatura (22 = 3)°C and humidity < 70%.

Caiibration Equipmen! used (MATE critical for cafibration)

Primary Standards o # Cal Date (Cexfificate No.) Scheduled Calibration

Power metar EPM-442A GBIT480704 O7-Ct-14 {Me. 217-02020) Oct-15

Powaor sonsor HP B481A US37292783 O7-0ct-14 (Mo, 21 7-02020) Oet-15

Power sensor HP 84814 MY 41092317 O7-0ct-14 (Mo 217-02021) Oot-15

Rsfarence 20 dB Attenualor SM: 5058 [20k) 03-Apr-14 (Mo, 217-01918) Apr-15

Typa-N mismatch combination SN: 5047 2 1 06327 03-Apr-14 (Mo, 217-01521) Apr-15

Refarence Probe ES3DV3 SM: 3205 30-Dec-13 (No. ES3-3205_Dwoci3) Dac-14

DAES SN 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards D & Check Date (in house) Scheduled Chack

HF generator R&S SMT-06 100005 04-Aug-29 (in house check Oci-13) In house check: Oct-18

Metwork Analyzar HP B753E US37390585 84206 - 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Mame Function Signaturs

Calibrated by: Jeton Kastrati LﬂmﬂuyTﬂd’lﬁl&'—I —'“‘L gl__ -

Approved by: Kalja Pokovic Technical Managsr W

Issuad: December 12, 2014

This calibration certificate shall nol be reproduced except in full withou! writken approval of tha laboratory.

Certificate No: D5GHzV2-1166 Decl4 Page 1 of 13

TUV SUD Zacta Ltd.

Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0

FCC ID: JOYKA43
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Zacta

Schwelzerischer Kalibriordienst

Calibration Laboratory of S,

Schmid & Partner S Service suisse d'étalonnage
Engineering AG = Servizio svizzore di taratura
Zeughausstrasse 43, 0004 Zurich, Switzerland % TN Swiss Calibration Service
Aihap ke
Accreditad by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service iz ona 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) IEC 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”; 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"

c) 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:

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.

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 Retumn 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%.

Certificate No: D5GHzV2-1166_Decl14 Page 2 of 13

TOV SUD Zacta Ltd. Report number: Z101C-15027
Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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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 Maodular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm

5200 MHz = 1 MHz
5500 MHz = 1 MHz
5800 MHz = 1 MHz

Graded Ratio = 1.4 (Z direction)

Frequency

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

Temperatura Permittivity Conductivity

Nominal Head TSL parameters 220°C 360 4.66 mho/m

Measured Head TSL parameters (22.0+02)°C 344+8% 4.50 mhafm + 6 %

Head TSL temperature change during test <05°C “eev --e-
SAR result with Head TSL at 5200 MHz

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

SAR measured 100 mW input power 7.97 Wikg

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

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

SAR measured 100 mW input power 2.26 Whka

SAR for nominal Head TSL paramaters normalized to 1W 22.3 Wikg £ 19.5 % (k=2)
Head TSL parameters at 5500 MHz

The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 356 4.96 mho/m

Measured Head TSL parameters (220+02)°C 340+6% 4.79 mha/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 8.59 W/kg

SAR for nominal Head TSL paramelars nommalized to 1W 84.9 W / kg = 19.9 % (k=2)

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

SAR measured 100 mW input power 2.44 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.1 Wikg + 19.5 % (k=2)

Certificate No: D5GHzV2-1166 Decid4 Page 3cf 13
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Head TSL parameters at 5800 MHz
Tha following parameters and calculations ware applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 353 5.27 mho/m
Measured Head TSL parameiers (22.0202)"C 336x6% 509 mhamx6 %
Head TSL temperature change during test <05°C anee e

SAR result with Head TSL at 5800 MHz

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

SAR measurad 100 mW Input power 7.99 Wikg

SAR for nominal Head TSL paramelters normalized to 1W 79.0 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 228 Wikg

SAR for nominal Head TSL paramelers normalized to 1W 22.5 Wikg = 19.5 % (k=2)

Cerlificate No: D5GHzV2-1166_Decl14 Page 4 ol 13
TOV SUD Zacta Ltd. Report number: Z101C-15027

Test Report Rev.SAR-FCC1.0 FCC ID: JOYKA43
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The following parameters and calculations wene applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 43.0 5.30 mho/m

Measured Body TSL parameters (22.0+02)°C 47.1+£6% 5.45 mho'm £ 6 %

Body TSL temperature change during test <05°C - -
SAR result with Body TSL at 5200 MHz

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

SAR measured 100 mW input power 7.58 Wikg

SAR for nominal Body TSL paramelers normalized to 1W 75.2 Wikg = 19.9 % (k=2)

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

SAR measured 100 mW imput power 211 Wikg

SAR for nominal Body TSL parameters nommalized 1o 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 220°C 48.6 5.65 mho/m

Measured Body TSL parameters {(22.0+0.2)C 465+ 6% 583mho/m = 6%

Body TSL temperature change during test <05°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 6.02 Wiy

SAR for nominal Body TSL parameters normalized fo TW 79.6 Wikg £ 19.9 % (k=2)

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

SAR measured 100 mW input powsr 2.23 Wikg

SAR for nominal Body TSL paramelers normalized lo 1W 22.1 Wikg = 19.5 % (k=2)

Cerfificate No: D5GHzV2-1166_Decid Page 5of 13
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Body TSL parameters at 5800 MHz
The following parameters and calculations were appliad.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 482 6.00 mho/m
Measured Body TSL parameters (220+02)°C 46.0+6% 6.25 mho/m + 6 %
Body TSL temperature change during test <05°C - —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm” (1 g} of Body TSL Condition
SAR measured 100 mW inpul power 7.55 Wikg
SAR for nominal Body TSL parameters narmalized o 1W 74.9 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 100 mW input power 208 Wikg
SAR for nominal Body TSL parameters nomalized 1o 1TW 20.6 Wikg = 19.5 % (k=2)
Certificate No: D5GHzV2-1166_Deci4 Page Gof 13
TUV SUD Zacta Ltd. Report number: Z101C-15027
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformead to feed point 4800 -79i0Q

Retum Loss -21.6dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, fransformed to feed point s290-13jQ

Retum Loss -30.1d8
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed paint 56.2 (1 -53i0

Return Loss -22.3dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to fead point 4660 -76[0

Retum Loss -212d8
Antenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 51.30+000

Return Loss -37.7dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 57F.TR-36[Q

Return Loss -22.0dB
General Antenna Parameters and Design

| Etectrical 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 therafore short-circuited for DC-signals. On some of the dipoles, small end caps
are addad to the dipale arms in order to improve maitching 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

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

June 06, 2013

Cerfificate No; D5GHzV2-1186 Decl4
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DASY5 Validation Report for Head TSL

Date: 12.12.2014
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: = 5200 MHz; o = 4.5 §/m; & = 34.4; p= 1000 kg/m’ , Medium parameters used:
f = 5500 MHz: 6 = 4.79 S/m; & = 34; p = 1000 kg/m" , Medium parameters used: { = 5800 MHz; o = 5.09
S/m; & = 33.6; p = 1000 kg/m’

Phantom section: Flat Section

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

DASYS52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(5.52, 5.52, 5.52); Calibrated: 30.12.2013, ConvF(5.01, 5.01,
5.01); Calibrated: 30.12.2013, ConvF(4.91, 4.91, 4.91); Calibrated: 30.12.2013;

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

» Electronics: DAE4 Sn601; Calibrated: 18.08.2014

« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
» DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.16 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 29.3 W/kg

SAR(1 g) = 7.97 W/kg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.3 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 = 66.81 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 34.0 W/kg

SAR(1 g) = 8.59 W/kg; SAR(10 g) = 2.44 Wikg

Maximum value of SAR (measured) = 20.4 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63 .49 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 33.3 W/kg

SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

Cedificate Mo: D5SGHZV2-1166_Deci4 Page 80t 13
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-10.00

-20.00

-30.00

-40.00

-50.00

0dB=18.3 W/kg = 12.62 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 10.12.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; 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 = 5.45 §/m; g, = 47.1; p = 1000 kg/m’ , Medium parameters
used: = 5500 MHz; o = 5.83 S/m:; & = 46.5; p = 1000 kg/m" , Medium parameters used: f = 5800 MHz; o =
6.25 Sim; & = 46; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2013, ConvF(4.52, 4.52,
4.52); Calibrated: 30,12.2013, ConvF(4.47, 4.47, 4 47); Calibrated: 30.12.2013,

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

» Electronics: DAE4 Sn601; Calibrated: 18.08.2014

¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
+« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurcment grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 59.29 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(1 g) = 7.58 Wikg; SAR(10 g) = 2.11 W/kg

Maximum value of SAR (measured) = 17.8 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 = 58.96 V/m: Power Drift =0.02 dB

Peak SAR (extrapolated) = 33.7 W/kg

SAR(I g) = 8.02 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 55.71 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 34.9 W/kg

SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 19.0 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 1528-2013 and FCC KDB 865664 D01v01r03. 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. P — Probe | MOD. | Duty
System | [MHz] Type Point (er) (o) » L ' PAR
tivity | Linearity | Isotropy | Type | Factor

E 750 | 2015-04-13 | 3957 | 750 | Head | 40.340 | 0.917 | PASS | PASS | PASS | QPSK | PASS | N/A
E 835 | 2015-04-09 | 3957 | 835 | Head | 42220 | 0.903 | PASS | PASS | PASS | GMSK | PASS | N/A
E 1900 | 2015-04-10 | 3957 | 1900 | Head | 40.160 | 1446 | PASS | PASS | PASS | GMSK | PASS | N/A
E 2450 | 2015-04-06 | 3957 | 2450 | Head | 38.080 | 1.809 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5200 | 2015-04-03 | 3957 | 5200 | Head | 35.700 | 4579 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5300 | 2015-04-03 | 3957 | 5300 | Head | 35.520 | 4.677 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5500 | 2015-04-03 | 3957 | 5500 | Head | 35510 | 4.878 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5600 | 2015-04-03 | 3957 | 5600 | Head | 35.110 | 4959 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5800 | 2015-04-03 | 3957 | 5800 | Head | 34.730 | 5.180 | PASS | PASS | PASS | OFDM | N/A | PASS
E 750 | 2015-04-13 | 3957 | 750 | Body | 54220 | 0.980 | PASS | PASS | PASS | QPSK | PASS | N/A
E 835 | 2015-04-10 | 3957 | 835 | Body | 54.190 | 1.007 | PASS | PASS | PASS | GMSK | PASS | N/A
E 1900 | 2015-04-11 | 3957 | 1900 | Body | 52970 | 1.544 | PASS | PASS | PASS | GMSK | PASS | N/A
E 2450 | 2015-04-06 | 3957 | 2450 | Body | 51.370 | 1.969 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5200 | 2015-04-04 | 3957 | 5200 | Body | 47.740 | 5199 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5300 | 2015-04-04 | 3957 | 5300 | Body | 47.680 | 5313 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5500 | 2015-04-04 | 3957 | 5500 | Body | 47.350 | 5568 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5600 | 2015-04-04 | 3957 | 5600 | Body | 47.200 | 5681 | PASS | PASS | PASS | OFDM | N/A | PASS
E 5800 | 2015-04-04 | 3957 | 5800 | Body | 46.930 | 5946 | PASS | PASS | PASS | OFDM | N/A | PASS
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