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Calibration procedurals) QA CAL-01 M3, QA CAL-23.V5. QA CAL-25.vE
Calibration procedure for dosimetric E-field probes

Calibration dala February 19, 2016

This calibrabon certificate documants the fraceability 1o national standands. which realize the physical unils of measuremeants (S1),
| The measurements and (e uncenainties wilh conflidence prabability are given on the fallowing pages and are part of the cerificale

All calibrations have been conducted in the closed laboratory famlity: environment lemperature (22 + 3)°C and humidity < 70%,

Calibration Equipment used (M&TE critical lor calibrabion)

Primary Standards [[¢] Cal Date (Certificate No.| Scheduled Callbration
Powar meter E44198 GB41293874 01-Apr-15 (No, 217-02128) Mar-16
Power sensor E44124 MAYA 1408057 01-Apr-15 (No. 217-02128) Mar-16&
Reference 3 dB Attenuator | SN 55054 (3c) m_—ﬁu_'-'i‘s H‘_Jo 217-02129) Mar-16
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DAE4 | SN GE0 23-Dec-15 (No. DAE4-660_Dec15) | Dec-16
| Secondary Standards | i Check Date (in house) Sehoduled Chock
| RF generztar HP 8648C US3642U01700 4-Aug-89 (i house chieck Apr-13) In house check: Apr-18
[ Metwork Analyzer HP 8753E US3TI068S 18-0ct-01 (in house check Oci-15) | In house check: O:1-16
Mamo Function Signalure
Calibrated by: Jolon Kasiratl Labaratory Technigian- [ L{_‘___d__,_._.—-—-—-

Approvet by: Kaija Pokovic Technical Manager /&7 %

Issued: February 20, 2016

This calibration cerificate shail not b repreduced Sxcept in full withaut written approval of the laboraton.
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Bay Area Compliance Laboratories Corp. (Dongguan)
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Accroditad by the Swiss Accroditation Survice [SAS) Aczereditation No.: SCS 0108
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Multilateral Agreement for the recognition of callbration certificales

Glossary:

TSL tissue simulating liquid

NORMu.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMzy.z

DCP diode compression point

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

AB C D modulation dependent inearization parameters

Paolarization ¢ w rolation around probe axis

Paolarization & # rotation around an axis that is in the plane normal 10 probe axis (al measurement center),

I.e.. # = 0is normal to probe axis
Caonneclor Angle information used in DASY system to align probe sensor X 1o the robot coordinale system

Calibration is Performed According to the Following Standards:

a) |EEE 5id 1528-2013, "IEEE Recommended Practice for Determining the Pealk Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, June 2013

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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity 10 the human body (frequency range of 30 MHz 10 6 GHz)", March 2010

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

Methods Applied and Interpretation of Parameters:

»  NORM:x.y z! Assessed for E-field polarization 4 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide),
NORMs.y,z are only intermediate values, i.e,, the uncerainties of NORMzx.y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

s DCPx,y.z: DCP are numerical linearization paramelers assessed based on he data of power sweep with CW
signal (no uncertainly required), DCP does not depend on frequency nor media.

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

o Axyz Bxyz Gxyz; Dxyz VRey2z: A B, G D are numencal lineanzalion paramelers assessed based on
the data of power sweep for specifiic modulation signal. The parameters do not depend on freguency nor
media. VR is the maximum calibration range expressed in RMS vollage across the diode.

=  ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f = BO0 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensilivity 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.

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

»  Sensor Offsel: The sensar 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 informalion gained by determining the NORMx (no
uncertainty required),

Caortificate No: EX3-7322_ Feb1é Page 2 of 11




Bay Area Compliance Laboratories Corp. (Dongguan)

EX3DV4 - SN:7329 February 19, 2016

Probe EX3DVA4

SN:7329

Manufactured: December 11, 2014
Calibrated: February 19, 2016

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Bay Area Compliance Laboratories Corp. (Dongguan)

EX3DV4- SN:7329

February 18, 2016

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

Basic Calibration Parameters

Senser X

SensorY Sensor Z Unc (k=2}
Norm (uVIVImPT 0.47 0.43 0.48 £10.1 %
DCP (mV)® 96,1 99.3 97.5
Modulation Calibration Parameters
uiD Communication System Name A B [ D VR Unc”™
dB dBvuv dB my (k=2)
] cw x| 00 0.0 70 | 000 | 1378 | £33 %
¥ 0.0 0.0 1.0 1453
z 0.0 0.0 1.0 155.8

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

* The uncertainties of Norm X.¥.Z do not affect the E*field uncenainty inside TSL (see Pages 5 and 6).

© Numerical linearization parameler: uncertainly not required.

€ Uncertainly is determined using the max. deviation from linear response applying rectangular disttibution and is expressed for the square of the

field value,

Certificate Mo: EX3-7329_Feb16
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Bay Area Compliance Laboratories Corp. (Dongguan)

EX3DVa- 5N:7329 February 19, 2016

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

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth© Unc

| £{MHz)® | Permittivity" (Stm) " ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 9.80 9.90 9.90 0.57 0.80 £12.0%
900 41.5 0.97 9.37 9.37 9.37 0.40 0.89 +12.0%
1750 40.1 1.37 B.39 8.39 8.39 0.45 0.85 +12.0 %
1900 40.0 1.40 7.94 7.94 7.94 0.46 0.86 +12.0%
2450 39.2 1.80 7.21 7.21 7.21 0.42 0.87 1 12.0%

© Frequency validity above 300 MHz of £ 100 MHz only applies for DASY vd.4 and higher (see Page 2), else it is restricted 1o £ 50 MHz, The
uncerainty is the RSS of tha ConvF uncertainty al calibration frequency and the uncenainty for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respactively. Abgve § GHz frequency
validity can be extanded to £ 110 MHz.

" A frequencies below 3 GHz, the validity of fisgue parameters (z and ) can be relaxed to + 10% if liquid compenaation formula is applied to
measured SAR valugs. At frequencies above 3 GHz, the validity of tissue paramelers {c and o) is restricled lo £ 5%. The uncertainty is the RSS of
he CorwF uncartainty for indicated target lissue paramelers.

© Alpha/Depth are determined during calibration, SPEAG warranis that the remaining deviation dus 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 dislance larger than hall the probe tip
diameter from the boundary.

Certificate No: EX3-7328_Feb16 Page 5 of 11




Bay Area Compliance Laboratories Corp. (Dongguan)

EX3DV4- SN:T7a29 February 19, 2016

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

Calibration Parameter Determined in Body Tissue Simulating Media

c Relative ¢ | Conductivity Depth® Unc

f (MHz) Parmittivity {Stm)* ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.96 9.41 9.41 9.41 0.49 080 | £120%
900 55.0 1.05 9.42 9.42 9.42 0.52 080 | £120%
1750 53.4 1.49 7.86 7.86 7.86 0.39 086 | +120%
1900 53.3 1,52 7.52 7.52 7.52 0.35 080 | £12.0%
2450 52.7 1.95 7.26 7.26 7.26 0.37 086 | £120%

© Frequency validity above 300 MHz of £ 100 MHz anly appllss for DASY v4 4 and higher (see Page 2). else it is restricted to + 50 MHz. The
uncerdainty is the RSS of the ConvF ity al calibration fre and the inty fior tha indicated frequency band. Frequendy validity
belaw 300 MHz is 10, 25, 40, 50 and 70 MHz for ConvF assassments at 30, 64, 128, 450 and 220 MHz raspectively. Above 5 GHz frequency
vallull',u' can ba extended to £ 110 MHz.

Y frequencies below 3 GHz. the validily of tissue parameters (¢ and o) can be relaxed to £ 10% if liquid compensation formula is applied 1o
measured SAR values. Al frequencies above 3 GHz. tha validity of tissue parameters (c and o) is restricted to £ 5%. The uncertainty is the RSS of
the ConvF uncerainty for indicaled larget lissue parameters.
© Alpha/Depth ere determined during calibration, SPEAG warrants that the ining deviation due to the boundary effect aftar comp Is
ahways lass than + 1% for frequencies below 3 GHz and below + 2% for fraquencias between 3-6 GHz al any distance larger than half Ihe probe tip
digmeter from the boundary.

Centificate No: EX3-7329_Feb16 Page 6of 11




Bay Area Compliance Laboratories Corp. (Dongguan)

EX3DV4- SN:7329 February 19, 2016

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)
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Bay Area Compliance Laboratories Corp. (Dongguan)

EX30V4- SN:T329 February 19, 2016

Receiving Pattern (¢), 9 = 0°
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Bay Area Compliance Laboratories Corp. (Dongguan)

EX3DV4— SN:7329 February 19, 2016
Dynamic Range f(SARcaq)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Bay Area Compliance Laboratories Corp. (Dongguan)

EX30V4— SN:7329 February 19, 2016

Conversion Factor Assessment

f =200 MHz WGLS RS (H_convF) I'= 1750 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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Bay Area Compliance Laboratories Corp. (Dongguan)

EXIDVA- SNT7329 Fabruary 19, 2016

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

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () 26
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameler 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Paint 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Cenlificate No: EX3-7329_Feb16 Page 11 of 11




Bay Area Compliance Laboratories Corp. (Dongguan)

DIPOLE CALIBRATION CERTIFICATES

NCL CALIBRATION LABORATORIES

Calibration File No: DC-1532
Project Number: BACL-5745

CERTIFICATE OF CALIBRATION

It = certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by quslified personne! following recognized
procedures and using transfer standards traceable to NRC/NIST.

Validation Dipole
Manufacturer: APREL Laborstories
Fart number: ALS-D-750-8-2
Frequency: 7560 MHz
Serial No: 177-00508

Customer: BACL

Calibrated: 8% of October 2013
Released on: & of October 2013

This Calibration Certificate is Incomplete Unless Accompanied with the Calibration Results Summary

Released By:

Art Brennan, Quality Manager

303 Tarry Fox Driv APREL
Kansts, Ontara T 435-8300
CANADA KeK 21 FAX: (513) 4355308




Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories
Division of APREL Labomtones.

Conditions
Dipole 177-00505 was a new calibration, remaoved from stock.

Ambient Temperature of the Laboratory: 22 °C +/~- 0.5°C
Temperature of the Tissue: 21°C +-0.5°C

We the undersigned attest that to the best of our knowledge the calibration of
this device has been accurately conducted and that all information contained
within this report has been reviewed for accuracy.

We the undersigned attest that to the best of our knowledge the calibration of
this subject has been accurately conducted and that all information contained
within the results pages have been reviewed for accuracy.

T Y

Art Brennan, Quality Manager

e, /,-".“"-—-..____’ -
N/ Lt
e giles b
A G

Dan Brooks, Test Engineer

This page has been reviewed for content and attested to by signature within this document.




Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories

Division of APREL Labomtones.

Calibration Results Summary

The following results relate the Calibrated
reference for the user.

Mechanical Dimensions

Length: 180.2 mm
Height: 97.0 mm

Electrical Calibration

Dipole and should be used as a quick

Test Result Head Result Body
S11RIL -27.621 dB -21.672 dB
SWR 1.108 U 1.201 U

Impedance 525050 558330

System Validation Results

Frequency | 1 Gram | 10 Gram
750 MHz
Head 8.5 54.0
Body 8.54 5.42
Head

A Fran

)

U

BEETREERERERSTEERTEZ

o
-
|
-

This page has been reviewed for content ana attested fo by signature within this document.




Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories
Division of APREL Labomtones.

Introduction

This Calibration Report has been produced in line with the S3I Dipole Calibration
Procedure 3SI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 177-00505. The calibration routine consisted of a three-step
process. Step 1 was a mechanical verification of the dipole to ensure that it meets
the mechanical specifications. Step 2 was an Electrical Calibration for the Validation
Dipole, where the SWR, Impedance, and the Return loss were assessed. Step 3
involved a System Validation using the ALSAS-10U, along with APREL E-020 130
MHz to 26 GHz E-Field Probe Serial Number 2225.

References

= SEI-TP-018-ALSAS Dipole Calibration Procedure

= SSI-TP-016 Tissue Calibration Procedure

= |EEE 1528 "Recommended Practice for Determining the Peak Spatial-Average
Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”

= |EC-62209 "Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

= Part 1: "Procedure to determine the Specific Absorption Rate (SAR) for hand-
held devices used in close proximity of the ear (frequency range of 300 MHz to 3
GHz)"

= |EC-62209 "Human exposure to radio frequency fields from hand-held and body-
mounted wireless communication devices — Human models, instrumentation, and
procedures”

= Part 2: "Procedure to determine the Specific Absorption Rate (SAR) for hand-
held devices used in close proximity of the ear (frequency range of 30 MHz to 6
GHz)"

= TP-D01-032-E020-V2 E-Field probe calibration procedure

= [D22-012-Tissue dielectric tissue calibration procedure

= [D28-002-Dipole procedure for validation of SAR system using a dipole

= |EEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and
Probes, Excluding Antennas, from 8kHz to 40GHz

Conditions
Dipole 177-00505 was a new calibration.

Ambient Temperature of the Laboratory: 22 °C +-0.5°C
Temperature of the Tissue: 20°C +-0.5°C

This page has been reviewed for content anag attested to by signature within this document.




Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories

Division of APREL Labomtones.

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Length Height Length Height
180.0 mm 97.8 mm 180.2 mm 97.0 mm

Tissue Validation

. Measured | Measured
Tissue 750MHz Head Body
Dielectric constant, &r 42.7 56.6
Conductivity, o [S/m] 0.85 0.94

Dipole Calibration uncertainty

The calibration uncertainty for the dipole is made up of various parameters presented below.

Mechanical 1%

Positioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)

Ly

This page has been reviewed for content ana attested to by signature within this document.




Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories

Division of APREL Labomtones.

Electrical Calibration

Test Result Head Result Body
S11RIL -27.621 dB -21.672dB
SWR 1.106 U 1.201 U

Impedance 52.506 02 559330

The Following Graphs are the results as displayed on the Vector Network Analyzer.
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Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories
Division of APREL Labomtones.

SWR

Head

k| FORWARD REFLECTION

ZHR »REF =8, 020 pl

2980 lsory

g *HARKER 2

| e a. 758088 GHz
| . Y '] |18k Ul

'u P2 i

II.

HARKER TO HAX
HARKER TO HIN

1 a

dae4Z THz
L2535 U

@.399145

HARKER RERDOUT
GHa 1188776 FUMCT LM
Body
31| FORWARD REFLECTION L E
i W
JBRE Al
SHR #REF=8 0020 pU 2._8ae UsOIY T
T
| i RHHRKER 2
| H i @ TSARRR Gz
t 3 H 3 ATy |2al 0
1 ! Pl
] i
\
Ill ? ;e HHRKER TO HA2

HARKER TO HIN

8399148

HARKER RERDOUT
GHz

1.1RA77E FUMCT LONS

This page has been reviewed for content anc attested to by signature within this document




Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories

Division of APREL Labomtones.

Smith Chart Dipole Impedance
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Bay Area Compliance Laboratories Corp. (Dongguan)

NCL Calibration Laboratories
Division of APREL Labomtones.

Test Equipment
The test equipment used during Probe Calibration, manufacturer, model number

and, current calibration status are listed and located on the main APREL server
RANCL\Calibration Equipmentiinstrument List May 2013,

This page has been reviewed for content ana attested to by signature within this document.




Bay Area Compliance Laboratories Corp. (Dongguan)

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaussirases 43, 8004 Zurich, Switzerland

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

Client BACL

S
c
S

Schweizerischer Kalibrierdlenst
Service sulsse d'étalonnage
Servizio svizzero dl taratura
Swiss Callbration Service

Accreditation No.: SCS 0108

Certificate No: D900V2-1d183_Jul15

CALIBRATION CERTIFICATE

Ohject

Cullbration procedure(s)

Callbration date:

DB00V2 - SN: 1d183

QA CAL-05.v9

Calibration procedure for dipole validation kils above 700 MHz

July 14, 2015

The 1ents and the

This callbralion cartificate decuments the Iraceabllity o nationsl standards, which realize the physical units of measurements (S1).

Mes with confidence probability are given on Ihe lollowing pages and are part of the cerliticate,

Calibrallon Equipment used (MATE critical for calibration)

Al ealibrations have been conductad in the closed laboratory facility: envirenment lemperature (22 + 3°C and humidity < 70%.

Network Analyzer HP 8753E

Callbrated by!

Approved by

US37300585 54206

Narme
Lalf Klysnar

Kalja Pokovic

18-0c1-01 (in house check Oct-14)

Function
Laboratory Techniclan

Technlcal Manager

This calibration certilicate shall nol ba reproduced excapt in full without written approval of the laboratary,

Piimary Slandards 1D # Cal Dale (Certillcate No.) Schedulad Galibration
Powar matar EPM-442A GB37480704 07-Ocl-14 (No. 217-02020) Oct-15

Power sensor HP 84814 UB537292783 07-Cct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY 41002317 07-Cct-14 (No. 217-02021) Oct-15

Reierence 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 5047.2 / 06327 01-Apr-15 (No, 217-02134) Mar-16

Relarenca Probe ES3DV3 SN: 3205 30:-Dec-14 (No. ES3-3205 Decl4) Dec-15

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

Sacondary Standards 1D # Check Dale (in housa) Scheduled Check

RF generalor A&S SMT-06 100005 04-Aug-88 (In house check Oct-13) In house check: Oct-16

In housa check: Oct-15

Slgnalura

.\,/’ T~

¢

lssued: July 14, 2015

Certificate No: DI00V2-1d183_Jul15
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Bay Area Compliance Laboratories Corp. (Dongguan)

Calibration Laboratory of

. S Schwelzerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalannage
Englnee ring AG Servizio svizzaro di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland S swiss Calibration Sorvica
Acerediled by the Swiss Accreditatlon Sarvice (SAS) Accreditation No.; SCS 0108

The Swiss Accreditallon Service |s one of the signatories to the EA
Muititateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filed 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 belween the SMA connector and the antenna feed point.
No uncertainty required,

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

o 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
neminal 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%.,
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Measurement Conditions
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 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 900 MHz + 1 MHz
Head TSL parameters

The foliowing parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.97 mho/m

Measured Head TSL parameters (22.0 £0.2)°C 422 +6 % 0.95 mho/m + 6 %

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

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

SAR measured 250 mW input power 2.61 Wikg

SAR for nominal Head TSL parameters normalized to 1W

10.6 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power

1.68 Wikg

SAR for nominal Head TSL parameters normalized to 1W

6.82 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (22.0+02)°C 548 +6 % 1.03 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 250 mW input power

2.61 Wikg

SAR for nominal Body TSL parameters normalized to TW

10.6 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.69 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

6.83 W/kg £ 16.5 % (k=2)

Cerlificate No: D900V2-1d183_Jul15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5230Q-15jQ
Return Loss -31.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4760 -24i0
Return Loss -29.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1411 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connecled to the
second arm of the dipole. The antenna is therefore shori-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 fo the position as explained in the
“"Measurement Conditions® paragraph. The SAR data are not affecled 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 January 31, 2014
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DASYS Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Serial: DY00V2 - SN: 11183

Communication System: UID 0 - CW; Frequency; 900 MHz

Medium parameters used: I'= 900 MHz; a = 0,95 S/m: &, = 42.2; p= 1000 kg/m'
Phantom section: Flat Section

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

DASYS2 Conliguration:
= Probe: ES3DV3 - SN3205; ConvF(5.94, 5.94, 5.94); Calibrated: 30, 12.2014;
¢ Sensor-Surface: 3mm (Mechanical Surfuce Detection)
o Llectronics: DAE4 Sn601; Calibrated: 18.08.2014
e Phuntom: Flat Phantom 4.9L; Type: QDOOOP49AA; 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=5mmn, dz=Smm

Reference Value = 58.62 V/mi; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.89 W/kg

SAR(1 g) = 2.61 W/kg; SAR(10 g) = 1.68 W/kg

Maximum value of SAR (measured) = 3.06 Wikg

-2.20
-4.40
-6.60

-11.00

0dB = 3.06 W/kg = 4.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 10.07,2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 900 MHz; Type: D900V2; Sevial: DY00V2 - SN: 1d183

Communication Systen:: UID 0 - CW; Frequency: 900 MHz

Medium parameters used: =900 MHz; o = 1.03 S/m; &, = 54.8; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-201 | )

DASY352 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(5.95, 5.95, 5.95); Calibrated: 30.12.2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
«  Elecironics: DAE4 Sn601; Calibraled: 18.08,2014
e Phantom: Flat Phantom 4.9L; Type: QDOOOP4YAA: Serial: 1001
o DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=25( mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Meusurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 56.48 V/m; Power Diift = -0.02 dB

Peak SAR (extrapolated) = 3.86 W/kg

SAR(1 g) = 2.61 W/kg; SAR(10 g) = 1.69 W/kg

Maximum value of SAR (measured) = 3.07 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0dB =3.07 W/kg = 4.87 dBW/kg
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Impedance Measurement Plot for Body TSL
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Glassary:

TaL tissue simulabng liguid

ConvF sensitivity in TSL / NORM xy,z
A nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specitic Absomption Rate (SAR) in the Human Head from Wirsless
Communicafions Devices: Measuremant Techniques”, June 2013

o) IEC 62208-1, "Frocedure to measure the Specific Absorplion Rate (SAR) tor hand-hald
devices used in close proximity to the ear (requency range of 300 MHz to 3 GHz)",
Feabruary 2005

e} |EC 62208-2, "Procedure to determing the Specitic Absorption Rate ISAR) for wireless
commumication devices used in close proximity to the human body (frequency range of 30
MHz o & GHz)", March 2010

d) KDB 865664, "SAR Measurement Requiremeants for 100 MHz to & GHz"

Additional Documentation:
ey DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Condittons: Further delails are available from the Validation Report at the end
of the cerificate, All figures stated in the cerilicate are valid at the frequency indicated.

* Amtenina Parameters with TSL: The dipale is mounted with the spacer to position ils feed
point exactly below the center marking of the flat phantom section, with the arms ariented
parallel to the body axis.

*  Feed Point Impedance and Relurn Loss: These parameters are measured with the dipaole
positianed under the liguid filled phantom. The impedance stated 1s transtormed from the
measuramant at the SM& connector to the fesd point. The Return Loss ensures low
reflected power. Mo uncerainly required,

* Electrical Delay: One-way delay between the SMA connecter and the antenna feed paint.
Mo uncerainty reguired.

* SAA measured: SAR measured at the stated antenna npul power.

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

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate he
nominal SAR result.

The reporied uncerzinty of measurement is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a nermal distribution correspends o a coverage
prabability of approximately 95%.
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Measurement Conditions
DASY sysiem configuration, as far as nol givan on page 1.
DASY Version DASYS V5288
Extrapolation Advanced Extrapolation
Phantam Madular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequancy 1750 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Moiminal Head TSL parameters 220°C 40,1 1.37 mhodm
Measured Head TSL paramaters (22002 °C 3008+6% 1.38 mhofm =6 %
Head TSL temperatura change during test = 0.5°C —een ne
SAR result with Head TSL
SAR averaged over 1 cm® {1 g) of Head TSL Condilian
SAR measured 250 mW input power 9.31 Wikg
SAR for nominal Head TSL paramaters nofmalized to TW 36.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measurad 260 mW inpul powar 4,97 Wikg
SAR for nominal Head TSL parameters nomalized 1o 1W 159.7 Wikg =+ 16.5 % (k=3)

Body TSL parameters
The following parameters and calculations ware appliod.
Temperature Parmittivity Conductivity
MNominal Body TSL parametars 22.0°C 53.4 1.48 mho/m
Measured Body TSL parameters {22.0x£0.2)°C [y 1.48 mho'm =6 %
Body TSL temperature change during test =05*°C il
SAR result with Body TSL
SAR averaged over 1cm® {1 g) of Body TSL Condition
SAR measured 250 mW input power 9,37 Wikg
SAR for mominal Body TSL parameters nommalized to TW 7.4 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Body TSL condillon
SAR measured 250 mW inpul power 5.07 Wikg
SAR for nominal Body TSL paramelars mormalized to 1W 20,3 Wiy = 16.5 % (k=2)

Certificate No: D1750V2-1141_JuN5
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Bay Area Compliance Laboratories Corp. (Dongguan)

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

Impedance, transformed 1o feed point 51.10-041§0
Return Loss -39.5dB

Antenna Parameters with Body TSL

Impedance, transformed to fead point 466 0+ 0.3 [0
Relurmn Loss - 20.0dB

General Antenna Parameters and Design

i Elacirical Delay {ona diraction) | 1.225ns —[

After long tarm use with 100W radialed power, enly a slight warming of the dipele near the feedpoint can be measured.

The dipate Is made of standard semirigld coaxial cabla. The center conductor of the feading line s directly connected 1o the
second am of the dipole. Tha antenna is therelare short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order te improve matching when loaded according to the position as explalned in the
"Measurement Conditions” paragraph, The SAR data are not affeciad by this changs. The overall dipols laregth is still
according 1o the Slandard.

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

Additional EUT Data

Manulacturad by SPEAG
Manufactured on Septarmber 30, 2014
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Bay Area Compliance Laboratories Corp. (Dongguan)

DASYS Validation Report for Head TSL
Duane; 09.07.2015
Test Laboraiory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: DIT30V2; Serial: DITS0V2 - SN:1141
Communication System: UID 0 - CW; Frequency: 1750 MHz
Medinm purameters used: T= 1750 MHez: 6= 1.38 Sfim; 1, = 38.8: p= 1000 ke/m’

Phantom section: Flat Section
Measurement Standard; DASYS (IEEEAEC/ANS] Co3 19201 |

DASYS2 Configumation:
»  Probe; ES3DV2E - SN3205: ConvFi5.2, 5.2, 5.2 Calibrated: 30.12.2004;
= Sensor-Surface: 3mm (Mechanicsl Surface Detection )
»  Electronics: DAES SnA01; Culibraed: 18.08.2014
o Phantom: Flut Phantom 5.0 (fromt); Tyvpe: QDIOOPS0AA; Sepal: 1001
o DASYSZ 52 H8(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=3mm. dy=3mm, dz=5mm

Reference Value = 9334 Vin: Power Drift = 0.04 d@

Peak SAR (extrapoluted) = 16,6 W/ke

SAR(T g) = 9.31 Wikg: SAR(10 g) = 4.97 W/kg

Maximum value of SAR (messured) = 11.3 Wike

-1.37
-G.76
“1n.re

-13.50

1607

0dB = 11.3 Wiks = 10,53 dBW/kg
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Impedance Measurement Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Dongguan)

DASYS Validation Report for Body TSL

Draghess OBL07.2015
Test Laboraory: SPEAG, Zurich, Switzerlund
DUT: Dipele 1750 MHz; Type: DITSVIE Serial: DITS0V - SN:1141

Communication System: UID 0 - CW; Frequeney:; 1750 MH:

Medium parameters used: F= 1750 MHz; o= 148 Sim: i, = 52.2: p = 1000 kg/o
Phantom section: Flut Section

Measmrement Standard: DASYS (IEEENEC/ANS] CH3 182011

2ASYS2 Configuration:
= Probe: ES3OV3E - SN320S; Cony Fid88, 488, 488 Calibrated: 30.12,2014;
s Sensor-3urface: 3mm (Mechanical Surface Deleelion)
= Electronics: DAE4 Sn601: Calibrated: | 5,08, 2074
= Phamom: Fla Phantom 3.0 (beck s Type: QDOOOPS0AA; Serial; 1002
o DASYS5252.8.8(1222); SEMCAD X 14,6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube {):
Measurement grid: ds=3nn, dy=5nm, de=5mm

Refercnes Valwe = 92,95 Vim: Power Drilt = 0,02 13

Peak SAR fextapolaed) = 15.9 Wiky

SARI g =937 Wikg: SAR(I0 ) = 5.07 W/ke

Maximum value of SAR (measured) = | |8 Wikg

-3.00
.00
-1.00

<1200

<15.00

Bl = 118 Wike = | 072 dBW/ike
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of “c‘\.@?_p S Schweizerischer Kallbriardienst

Schmid & Partner S c Service sulsse d'étalonnage
Engineering AG oS Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland NG S Swiss Calibration Seryice

Accrediled by fhe Swiss Accreditalion Service (SAS)
The Swiss Accreditation Service is ene of the signatories to the EA
Multilaleral Agreement for the recognition of calibration certificates

Client BACL

Accreditation No.: SCS 0108

Certificate No: D1900V2-5d206_Jul15

|CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d206

Calibration procaedurais)

QA CAL-05.v9
Galibration procedure for dipole validation kits above 700 MHz

Calibration date; Jduly 14, 2015

This calibration cerlificale documents ihe iraceabllity 1o natianal standards, which realize the physical units of maasuremants (S1).
The measurements and the uncertainties with confidence prabability are givan on the lellowing pages and are part of the cenificats.

All ealibrations have bean conducted in the closed Inboratory facility: enviranment temperaiura (22 = 3)"C and humidity < 70%

Calibration Equipmant usad (METE eritical for calibration)

Primary Standards | 1D # Cal Date {Coriilicate Mo ) Scheduled Calibration
Power mater EPM-4424 GB3T480TDY O7-0cl-14 (Mo, 217-02020) Oot-15

Power sensor HP BAB1A Usareezras OF-Ocl-14 (Mo, 217-02020) Oel-15
| Power sancor HP B4B1 A MY41082317 O7-0ct-14 (Mo, 217-02021) Oct-15

Refarence 20 dB Attenualor SM: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Typa-M mismatch cambination SN 5047.2 [ 06327 Di-Apr-15 (Na. 217-02134) Mar-16

Reference Proba ES3DV3 SN; 3205 30-Dac-14 (No. EE3-3205_Dee14) Dec-15
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Bay Area Compliance Laboratories Corp. (Dongguan)

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, BO04 Zurich, Switzerland

Schwelzerischer Kalibrierdienst
Service sulsse d'dtalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accredited by the Swiss Accreditation Semvics (SAS) Accreditation Mot SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificales

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

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

d) KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» Feed Point impedance and Reiurn 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.

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

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

= SAH normalized: SAR as measured, normalized lo an input power of 1 W ai the anienna
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%.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS5 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
Neminal Head TSL parameters 22.0°C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0+£0.2)°C 39.7+6% 1.38 mho/m =6 %
Head TSL temperature change during test <05 °C e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 10.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.7 Wikg = 17.0 % (k=2)
SAR averaged aver 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.35 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 21.5 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 1.52 mha/m
Measured Body TSL parameters (22.0+£0.2)°C 527+68% 1.54 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 measured 250 mW input power 10.3 Wikg
SAR for nominal Body TSL parameters nomalized to 1W 40.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Body TSL condition
SAR measured 250 mW input power 5.51 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

21.9 W/kg = 16.5 % (k=2)
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Bay Area Compliance Laboratories Corp. (Dongguan)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 525Q+65)Q
Return Loss -23.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4B6Q+7.1Q
Retum Loss -22.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.203 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 shori-circuited for DC-signals. On some of the dipoles, small end caps
are added fo the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditiens” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on October 21, 2014
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Bay Area Compliance Laboratories Corp. (Dongguan)

DASYS5 Validation Report for Head TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerlund
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d206

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

Medium parameters used: ['= 1900 MHz: o = 1.38 S$/m; £, = 39.7; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY352 Conliguration:
*  Probe: ES3DV3 - 8N3205: ConvF(5, 5, 5); Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (front): Type: QDODOPS0AA; Serial; 1001
« DASY52 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=3mm, dz=5mm

Reference Value = 99.02 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.4 W/kg

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

Maximum value of SAR (measured) = 12.8 W/kg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB =128 W/kg = 11.07 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan)

Impedance Measurement Plot for Head TSL

14 Jul 2015 09:230:3%
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Bay Area Compliance Laboratories Corp. (Dongguan)

DASY5 Validation Report for Body TSL

Date: 14.07.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d206

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

Medium parameters used: = 1900 MHz; o = 1.54 S/m; &, = 52.7; p = 1000 kg.l’m3
Phantom section: Flat Section

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

DASY52 Configuration:
= Probe: ES3DV3 - SN3205: ConvF(4.65, 4.65, 4.65); Calibrated: 30,12,2014;
s Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 18.08.2014
= Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA: Serial: 1002
o DASY52528.8(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=3mm, dz=5mm

Reference Value = 95.02 V/im; Power Drilt = 0.02 dB

Peak SAR (extrapolated) = 17.3 Wikg

SAR(T g) = 10.3 W/kg; SAR(10 g) = 5.51 W/kg

Maximum value of SAR (measured) = 12.9 W/kg

-3.40
-6.80
-10.20

-13.60

-17.00

0dB=129W/kg=11.11 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan)

Impedance Measurement Plot for Body TSL

14 Jul 2015 89:29:57
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Glossary:

TSL tissue simulating liguid

ConvF sensitivity In TSL [ NORM y.2
MIA not applicable or not measured

Callbration is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "|EEE Recommanded Praclics lor Detarmining the Peak Spatial-
Averaged Specilic Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Technlques”, June 2013

b IEC 82209-1, "Procedure 1o measure (he Spscilic Absorplion Rate (SAR) for hand-held
devices used in close proximily to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) |EC 62209-2, “Procedure lo determing the Specific Absorption Rate (SAR) lor wireless
communication devices uséd In cloge proximily 1o tha uman body (frequency range of 30
MHz to 8 GHz)*, March 2010

d) KDB 865684, “SAR Measurement Reguirements for 100 MHz 10 6 GHZ"

Additional Documentation:
e} DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Further details are available from the Validation Reporl at the end
of the certificate. All figures staled in the certificate are valid at the frequency indicated.

o Antenna Paramelers with TSL: The dipole is mounted with the spacer to posilion its feed
point exaclly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s« Feed Point Impedance and Relurn Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is lransformed Irom the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

= Eleclncal Delay: One-way delay between the SMA conneclor and the antenna feed poinl,
Mo uncertainty required.

SAR measured! SAR measured al the slated antenna inpul power.
SAR normalized: SAR as measured, normallzed 1o an input power of 1 W al the antenna
connecior.

« SAR for nominal TSL parameatars: The measured TSL paramelers are used 1o calculate the
nominal SAR result,

"The reported uncerainty of measurement is-saled as the standard uncerainty of measurement
multiphed by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.
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Bay Area Compliance Laboratories Corp. (Dongguan)

Measurement Conditions
DASY system configuration, as far as not

iven 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 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0£0.2)°C 37.9x6% 1.88 mho/m £ 6 %
Head TSL temperature change during test <0.5°C eee -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.7 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 6.40 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

25.2 Wikg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0x0.2)°C 524x6% 2,03 mhofm £6 %
Body TSL temperature change during test <0.5°C wee ne—
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 12.9 W/kg
SAR for nominal Body TSL parameters normalized to 1W 50.6 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.05 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.9 Wikg = 16.5 % (k=2)

Certificate No: D2450v2-971_Jul15
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Bay Area Compliance Laboratories Corp. (Dongguan)

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedancs, transformed to feed point 535Q+19|Q
Return Loss -28.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 50.5Q +3.6Q
Return Loss -28.8dB

General Antenna Parameters and Design

I Electrical Delay {(one direction) 1.155 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 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 1o the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR dala 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 December 30, 2014
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Bay Area Compliance Laboratories Corp. (Dongguan)

DASYS Validation Reporl for Head TSL

Dhugee: DEANT 2005

Tes) Labortary! SPEAG, Zunch, Swileerloml

DT Dipole 2450 MHz; Type: D250V Serial: D250V - SN:9T1

Communication System: ULD 0 - CW: Fregquency: 2450 MIT:

Mediim purmmeters wsed: [= 2450 Mz a = LAK Sl e =379 p o= LK kg’
Flamiom seetion: Fl Seciion

Measorement Standard: DASYS (IEEEAECIANSI Co3, 10201 1)

DASYS2 Conliguratlon:

» Probe: ESIDV3 - SNI205; ConvFi4.34, 4.54, 4,54 Calibrited: 30,1 3.2004;

o Semsor-Surfoce: IJmm (Mechamenl Surfuce Detection)

v Electronics: DAES Saf0 0 Colibrated: 18 0K.20014

»  Phantom: Flist Phantom 5.0 (Ironc); Type: QO0OOPS0AA; Serdal: 1001

« DASYSI2528.8(1222); SEMCAD X 4.6, (47331}

Dipole Calibration for Head Tissoe/Pin=250 mW, d=1mm/Zoom Sean (Tx7x7)/Cube O:
Mezisurement gridh di=Smm, dy=5mm. de=5mm

Reference Valwe = 100.3 Yém; Power Dl = 003 B

Peak SAR (extrapolated) = 28.1 Wikg

SAR(L g) = 13.7 Wikp: SAR(I0D g) = 6.4 W/kp

Maximum value of SAR (measured) = 13.0 Wikg

dB

-4.00
.00
-12.00
-16.00
-20.00

0dB = 18,0 W/kg = 12.55 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan)

Impedance Measurement Plot for Head TSL
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Bay Area Compliance Laboratories Corp. (Dongguan)

DASYS Validation Report for Body TSL

e 0507 2015

Test Lalwirutory: SPEAG, Zurich, Switzerlud

DUT: Dipole 2450 M Type: D250V 13 Serial: D2AS0VI - SNOT]

Cropumunicairion Systeme LT - CW Freguency: 2450 MG

Medivm pammeters used: (= 24050 MEe: o= 203 Sfme = 5200 p= 1000 kepfm
Phamtem section: Flil Section

Meusurement Standard: DASY S (IEEEAEC/ANS] CG3.19-201 1)

DASY 52 Conliguruiion:

s Probe: ES3DV3A - SMNIZ05: ConvF 32 432, 4320 Calibrsesd: 3001220 14

o Semsor-Surface: 3 Mechanicnl SiTace Detection)

s BEléconics: DAEA Samdl L Calibrated| 180820014

s Phmntom: Flot Phantom 5.0 (hacky: Type: QROOOPS0A A Seral: 102

» DASYSZ 52.8.8(1212); SEMCADX 14.6,1733)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Sean (7757 Cube 0:
Measurement grid: dx=Smun dy=Smimn, desSmm

Reference Vilue = 93,67 Vim: Power Drift = <0001 8

Peak SAR (extrapolated) = 26.4 Wikg

SARCL gh =129 Wikg; SAR(I0 g) = 6.05 Wikg

Maximum value of SAR (measured) = 17.0 Wikg

dB

-4.00
-i.o0
-12.00
-16.00
-20.00

0dB = 17.0 Wrkg = 12.30 dBW/kg
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Bay Area Compliance Laboratories Corp. (Dongguan)

Impedance Measurement Plol for Body TSL
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