Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

APPENDIX B — PROBE CALIBRATION CERTIFICATES

NCL CALIBRATION LABORATORIES
Calibration File No.: PC-1598

Task No: BACL-5778

CERTIFICATE OF CALIBRATION

It is cartdeed that the equoment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified personnel following recognized

procedures and using transfer standards traceable to MRCMNIST.

Equipment Miniature Isotropic RF Probe
Record of Calibration
Head and Body
Manutacturer APREL Labaratories
Model No.; E-020
Senal No.: 500-00283

Calibration Procedure: D01-032-E020-V2, D22-012-Tissue, D28-002-Dipale
Project No: BACL-5745

Calibrated; 14" October 2014
Released on: 147 October 2014

This Calibration Cedificate i Incomplete Unless Accompanied with the Calibration Resulls Summary

-
Aeleased By: 3 0[ ﬁ()”‘w”\_

Art Brennan, Cuality Manager

mgm

Sohta 102, 303 Teny Fox Dr Deasion of APREL Lab
OTTAWA, ONTARID TEL: #613) 435-8300
CAMADA HIK 311 FAXC [613) 435-E308
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

MNCL Calibration Laboratories
[rvision of APREL Inc.

Introduction

This Calibration Report reproduces the results of the calibration performed in line with the references
listed below. Calibration is performed using accepted methodologies as per the references listed
below. Probes are calibrated for air, and tissue and the values reportied are the results from the
physical quantification of the probe through meteorgical practices.

Calibration Method
Probes are calibrated using the following methods.

<800 MHz
TEM Cell for sensitivity in air
Standard phantom using temperature transfer method for sensitivity intissue

=800 MHz
Waveguide® method to determing sensitivity in air and tissue
“Waveguide is numernically {simulation) assessed to determine the field distribution and power

The boundary effect for the probe is assessed using a standard flat phantom where the probe out put
is compared against a numerically simulated series of data points

References

o |EEE Standard 15282013
[EEE Recommended Practice for Determining the Peak Spatial-Average Specific Absorption
Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques

o EMN 62200-1: 2006
Human Exposure to RF Figlds from hand-hel and body-mounted wirgless communication
devices - Human models. instrumentation, and procedures - Part 1: Procedure to measure
the Specific Absorption Rate (SAR) for hand-held mobile wireless devices

o IEC 622009-2:2010
Human exposure to RF figlds from hand-held and body-mounted wireless devices - Human
models, instrumentation, and procedures - Part 2 specific absorption rate { SAR) for wireless
communmication devices (30 MHz - 6 GHz)

o TP-0M-032-E020-V2 E-Field probe calibration procedure

o 0Z2-012-Tissue dislectnic tissue calibration procedurs

o DZE-002-Dipole procedure for validation of SAR system using a dipole

o |EEE 1309 Standard for Calibration of Electromagnetic Field Sensors and Probes, Excluding
Antennas, from 9kHz to 40GHz

Pape 20l 14
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MNCL Calibration Laboratories

Division of APREL Inc,

Conditions

Probe S500-002583 was a recalibration.

Ambient Temperature of the Laboratory; 2°C +-1.5°C
Temperature of the Tissue: G +-1.5C
Relative Humidity: < B0%

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix USE Power Meter 11C840 May 14, 2015
Signal Generator HP 8368408 3544400689 Feb 12, 2015

Secondary Measurement Standards

Metwaork Analyzer Anritsu 37347C 002106 Feb, 20, 2015

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report.

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.

B~

Art Brennan, Quality Manager

e '-". l// _", 4
(— A l"‘*,f_"l:f{::.--'é-'(~

=
Dan Brooks, Test Eﬂgil’lﬂﬂ'f
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Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Inc.

Probe Summary

Probe Type: E-Field Probe E020
Serial Number: 500-00283

Frequency: As presented on page 5
Sensor Offset: 1.66

Sensor Length: 25

Tip Enclosure: Composite*

Tip Diameter: <2.9mm

Tip Length: 55 mm

Total Length: 289 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVI(Vim)?
Channel Y: 1.2 PV/I(VIm)y?
Channel Z: 1.2 pV/(Vim)?
Diode Compression Point: 95 mv

Page 4 of 10
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Report No: RSZ141126002-20

NCL Calibration Laboratories

[vision of APREL Inc

Calibration for Tissue (Head H, Body B)

Ti Measured | Measured |  >tandard ?Hbrﬂﬁm Conversi
Frequency | Tol® | “epeilon |  Sigma Uittty e | e
(MHz)
450 H Head 43.59 0.86 35 +50 57
450 B Body 56.74 0.94 35 50 5.8
750 H Head 42.98 0.92 35 150 6.0
750 B Body 43.06 0.93 35 50 55
835 H Head 43.42 0.94 35 50 5.9
835 B Body 55.77 1.01 35 50 5.9
900 H Head 41.87 1.06 35 50 6.0
800 B Body 55.62 1.05 35 150 5.9
1450 H Head X X X X X
1450 B Body X X X X X
1500 H Head X X X X X
1500 B Body X X X X X
1640 H Head X X X X X
1640 B Body X X X X X
1750 H Head 38.23 138 35 76 54
1750 B Body 52.86 154 35 175 53
1800 H Head X X X X X
1800 B Body X X X X X
1900 H Head 40.20 1.38 35 75 4.8
1900 B Body 52.63 1.46 35 375 a5
2000 H Head X X X X X
2000 B Body X X X X X
2100 H Head X X 3 X X
2100 B Body X X X X X
2300 H Head X X X X X
7300 B Body X X X X X
2450 H Head 37.26 184 35 176 4.9
24508 Body 53.61 19 35 175 4.3
3000 H Head X X X X X
3000 B Body X X X X X
3600 H Head 37.49 318 35 +100 45
3600 B Body 39.94 3.88 35 100 4.0
5260 H Head 35.51 478 35 +100 3.0
5250 B Body 4754 511 35 +100 -
5600 H Head 36,05 515 35 +100 28
5800 B Body 48.49 572 35 +00 22
5800 H Head 45,99 6.01 35 +100 3.2
5800 B Body 356 537 35 +100 25

Page 5of 10
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NCL Calibration Laboratories
Division of APREL Inc.

Boundary Effect:

Uncertainty resulting from the boundary effect is less than 2.1% for the distance between the tip of
the probe and the tissue boundary, when less than 0.58mm.

Spatial Resolution:

The spatial resolution uncertainty is less than 1.5% for 4.9mm diameter probe.
The spatial resolution uncertainty is less than 1.0% for 2.5mm diameter probe.

DAQ-PAQ Contribution

To minimize the uncertainty calculation all tissue sensitivity values were calculated using a load
impedance of 5 M.

Probe Calibration Uncertainty

Uncertainty component Tolerance Probability distribution Divisor Standard
(%) uncertainty (%)
Incident or forward power 25 R V3 1.44
Reflected power 7] R V3 115
Liguid conductivity measurement 1 R \3 0.58
Licuid permittivity measurement 1 R V3 0.58
Liguid conductivity deviation 15 R V3 0.87
Liguid permittivity deviation 1 R N3 0.87
Frequency deviation 225 R V3 130
Field homogeneity 25 R V3 1.44
Field-probe positioning 25 R N3 1.44
Field-probe linearity 1.55 R V3 0.89
Combined standard uncertainty RSS 3.50

Page 6 of 10
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Report No: RSZ141126002-20

NCL Calibration Laboratories

[vision of APREL Inc

Receiving Pattern Air

Recalving Pattern Probe EDB0 SIN SD0-00783

——Ch1 —a—Ch Chl —e— Tol
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NCL Calibration Laboratories
[vision of APREL Inc

Isotropy Error Air

Isotropy Error
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NCL Calibration Laboratories
[vision of APREL Inc

Dynamic Range

Dynmamic Range Probe SMN 500-00283
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NCL Calibration Laboratories
[vision of APREL Inc

Video Bandwidth

Probe Frequency Charac teristics
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Test Equipment

The fest equipment used during Probe Calibration, rmanufacturer, model number and, currernt
calibration status are listed and located on the main APREL server RANCL\Calibration
Equipmentiinstroment List May 2014
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This page has been reviewed lor cantent and attested to on Page 2 of this document

SAR Evaluation Report 99 of 154




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

APPENDIX C DIPOLE CALIBRATION CERTIFICATES

NCL CALIBRATION LABORATORIES

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

CERTIFICATE OF CALIBRATION

It is certified that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by gualified personnel following recognized

procedures and using transfer standards traceable to NRC/NIST.

Validation Dipole
Manufacturer: APREL Laboratories
Part number: ALS-D-750-8-2
Freguency: 750 MHz
Serial No: 177-00505

Customer: BACL

Calibrated: 8" of October 2013
Released on: 8" of October 2013

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

Art Brennan, Quality Manager

M

303 Terry Fox Drive, Suite 102 Division of APREL
Kanata, Ontario TEL: {613) 435-8300
CANADA K2K 31 FAX: (613) 435-8306
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NCL Calibration Laboratorics

Division of AREL Laborsiories.

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

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

Wa 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.

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

AP

Art B.r.qnnnn, Quality Manager

- NC 227
A S

Dan Brooks, Test Engineer
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 180.2 mm
Height: 97.0 mm

Electrical Calibration

Test Result Head Result Body
S11 RIL -27.621dB -21.672dB
SWR 1.106 U 1.201 U

Impedance 52.505Q 55.933 O

System Validation Results

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

AreaSoan

|
i3
#
u
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NCL Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-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

SSI-TP-018-ALSAS Dipole Calibration Procedure
S8I-TP-016 Tissue Calibration Procedure

e |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”

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

e 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)"

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

e 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

IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and

Probes, Excluding Antennas, from 9kHz 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 and attested to by signature within this document.
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NCL Calibration Laboratories

Division of APREL Laboratories.

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

i Measured | Measured
Tissue 750MHz Haod Body
Dielectric constant, &r 42.7 56.6
Conductivity, ¢ [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)

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

Division of APREL Laboratories.

Electrical Calibration

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

Impedance 52505 Q 55.933 Q

The Following Graphs are the results as displayed on the Vector Network Analyzer.
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NCL Calibration Laboratories

Division of APREL Laboratories.

SWR
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NCL Calibration Laboratories

Division of APREL Laboratories.

Smith Chart Dipole Impedance
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NCL Calibration Laboratories
Division of APREL Laboratories.

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
R:ANCL\Calibration Equipment\Instrument List May 2013.

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

Calibration File No: DC-1599
Project Number: BAC-dipole-cal-5779

CERTIFICATE OF CALIBRATION

It 5 certfied that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualfied personnal fallowing recognized

procedures and using transfer standards traceable to NRCIMIST,

‘\alidation Dipole{Head and Body)

Manufacturer: APREL Laboratories
Par number ALS-D-B35-5-2
Frequency: 835 MHz
Serial Mo: 180-00558

Customer: Bay Area Compl@ance Laboratory (China)

Calibrated; 87 October 2014
Released on: 8 October 2014

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

Released By M

Art Brennan, Cuality Manager

N.QL&ALWEE

Suite 102, 303 Tery Fox Dr. Division of APREL Lub.
Hanata, ONTARID TEL: (813 435-8300
CANADA, K2KAH FAX: (51 3425 B506
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NCL Calibration Laboratories
Division of APREL Laboratories

Conditions
Dipole 180-00558 was received with a damaged connection for a re-calibration.

Ambient Temperature of the Laboratory: 2°C+-05C
Temperature of the Tissue: 21°C +-05C

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report,

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.

HiB—

Art B}annan, Quality Manager

sileo

Maryna MNesterova Fallhmﬂun Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix LISB Power Meter 11C940 May 14, 2015
Metwork Analyzer Anritsu 37347C 0o2106 Feb. 20, 2015

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

SAR Evaluation Report 110 of 154




Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user,

Mechanical Dimensions

Length: 162.2 mm
Height: 89.4 mm
Electrical Specification
Tissue Frequency SWR: Return Loss | Impedance
Head 835 MHz 1.066 U -30.344 dB 49.001 &
Body 835 MHz 1.089 U -28.118 dB 531170
System Validation Results
Tissue |Frequency | 1 Gram | 10 Gram | Peak
Head 835 MHz | 9.773 8174 14.713
Body 835MHz | 9736 | 6297 | 14513
chy Head

Area Boam

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

Division of APREL Laboratories

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 180-00558. 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 30
MHz to 6 GHz E-Field Probe Serial Number 225.

References

s SS|-TP-018-ALSAS Dipole Calibration Procedure

e SSI-TP-016 Tissue Calibration Procedure

+ |EEE 1528:2013 “Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Technigues”

« |EC-62209-1:2006 “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-62209-2:2010 “Human exposure fo 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)”

D28-002 Procedure for validation of SAR system using a dipole

Conditions
Dipole 180-00558 was repaired prior to this calibration. The repair reliability depends
upon correct usage of the dipole.

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

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 22%

TOTAL 8.32% (16.64% K=2)
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Length Height Length Height
161.0 mm 89.8 mm 162.2 mm 89.4 mm
Electrical Verification
Tissue Type Return Loss: SWR: Impedance:
Head -30.344 dB 1.066 U 49.0010
Body -28.118 dB 1.089 U 5311700

Tissue Validation

Dielectric constant, &

Conductivity, o [S/m]

Head Tissue 835MHz

43.42

0.94

Body Tissue 835MHz

55.77

1.01

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

Drivigion of APREL Laboratories.

The Following Graphs are the results as displayed on the Veclor Network Analyzer
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NCL Calibration Laboratories
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MNCL Calibration Laboratories

Drivizien of APREL Laboratories

Smith Chart Dipole Impedance
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Division of APREL Laboratories.

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
R:ANCL\Calibration Equipment\Instrument List 2014.

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

SAR Evaluation Report 117 of 154




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL CALIBRATION LABORATORIES

Calibration File No: DC-1531
Project Number: BACL-5745

CERTIFICATE OF CALIBRATION

ks cerlibed Bewl B e end Kbenibed Debow as Deen calaakesd n il
NCL CALIBRATION LABORAT ORIES by cueahibed personned [olowsig remogmized
prooedumes Aol Ui s ler Slandands naceatibe o NRCINIST

BALL Head & Boy Walsckalion D gk
Manaitackmen. AFREL Laboralon:s
Panl mmmbeer ALS-D-1050-5-2

Frequency:. 1750 MHz
Serkal Ma: 19800304

Calibrated: 8% October, 2013
Released on: 8" October, 2013

This Calitealion Corfificate is Incomplate Unless Accompanied with (he Calibration Results Summary

Frleased By: f/r%/%gm

At Brennan, Quallty Manager

Burie 102, 308 Teity Fox Dr Dvimces of APPEL Lah
OTTANWE, ONTARID TEL: [B13) 435-8300
CAMNADS, X2 201 Faj: 513 435-8206
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Davision of APREL Laboaralories

Conditions
Dipole 198-00304 was an ariginal calibration.

Ambient Temperature of the Laboratory:  22°C +/-0.5°C
Temperature of the Tissue: 21°C +-05°C

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 R

Art Br\e'i'lnan. Quality Manager

{/f/ . ;Zii“

Constantin Teodorian, Test Engineer
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Laborstories.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user.

Mechanical Dimensions

Length: 75 mm
Height: 42 mm
Electrical Calibration
| Test Result Head Result Body |
| S11RIL -25.567 -20548d8 |
SWR 11110 1.207 U i
Impedance 53.6370 55.929 Q |

System Validation Results, 1750 MHz
| Frequency | 1 Gram | 10 Gram
| 1750 MHz
| Head 3700 [1899

Body 36.65 18.85

Head

5
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report has been produced in line with the SSI Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole. 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-030 130 MHz to 26
GHz E-Field Probe Serial Number 215.

References

e S8|-TP-018-ALSAS Dipole Calibration Procedure

¢ SSI-TP-016 Tissue Calibration Procedure

o |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”

e 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)"

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

o 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

IEEE 1309 Draft Standard for Calibration of Electromagnetic Field Sensors and

Probes, Excluding Antennas, from SkHz to 40GHz

Conditions

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

This was an original calibration taken from stock.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured
Dimensions | Dimensions Length Height

Length Height

75 mm 42.86 75 mm 42 mm

Tissue Validation

. Measured | Measured
Tissue 1750 MHz Head Body
Dielectric constant, & 38.51 51.79
Conductivity, o [S/m] 1.36 1.53

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 22%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No: RSZ141126002-20

NCL Calibration Laboratories

Dvision of APREL Laboratonies

Electrical Calibration

_ Test | __ResultHead | Result Body
S11RIL | -25.567 | -20.548 dB
SWR 1.111U | 1,207 U
| Impedance |  53.6370 | 558290 |

The Following Graphs are the results as displayed on the Vector Network Analyzer.
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Smith Chart Dipole Impedance
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Division of APREL Laboratories.

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
R:ANCL\Calibration Equipment\instrument List May 2013
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL CALIBRATION LABORATORIES

Calibration File No: DC-1601
Project Number: BAC-dipole —cal-5779

CERTIFICATE OF CALIBRATION

Itis certfed that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified perscnnal following recognized
procedures and using transfer standards traceable to NRCIMIST,

Validation Dipole (Head & Body)

Manufacturer: AFREL Laboratones
Pam numbaer, ALS-D-1900-5-2
Frequency: 1800 MHz
Barial Mo: 210-00710

Customer: Bay Area Compl@ance Laboratory (China)

Callbrated: 97 October, 2014
Released on: 97 October, 2014

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

Released By M

Art Brennan, Cuality Manager

N.QL&ALWEE

Suite 102, 303 Tery Fox Dr. Division of APREL Lub.
Hanata, ONTARID TEL: (813 435-8300
CANADA, K2KAH FAX: (51 3425 B506
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Division of APREL Laboratories

Conditions
Dipole 210-00710was received in good condition and was a re-calibration,

Ambient Temperature of the Laboratory: 2°C+-05C
Temperature of the Tissue: 21°C +-05C

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report.

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.

HdB—

Art Eia nnan, Quality Manager

7
s S — Y
fﬁff’&"f”'

Maryna Nesterova Fallhral]on Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix LISB Power Meter 11C540 May 14, 2015
Metwork Analyzer Anritsu 373470 002106 Feb. 20, 2015
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No: RSZ141126002-20

MNCL Calibration Laboratories

Drivizien of APREL Laboratories

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user,

Mechanical Dimensions
Length: 67.1 mm
Height: 389 mm
Electrical Specification
Tissue Frequency SWR: Return Loss | Impedance
Head 1900MHz 1.084 U -27.92 dB 52.247 02
Body 1200MHz 1.128 U -24.40 dB 52618
System Validation Results
[ Tissue | Frequency | 1 Gram | 10 Gram | Peak

Head 1900 MHz | 39.481 20.44 73,364

Body 1900 MHz | 39715 | 20552 | 73565

Head Body
Area Boan Aven Scom

M A

¥ v (o)
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Laboratories

Introduction

This Calibration Report has been produced in line with the SS| Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 210-00710. 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 30
MHz to 6 GHz E-Field Probe Serial Number 225.

References

s SSI-TP-018-ALSAS Dipole Calibration Procedure

e SSI-TP-016 Tissue Calibration Procedure

+ |EEE 1528:2013 "Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Technigues”

» |EC-62209-1:2006 “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)"

o |EC-62209-2:2010 "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)”

D28-002 Procedure for validation of SAR system using a dipole

Conditions
Dipole 210-00710 was a recalibration.

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

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

Mechanical 1%

Paositioning Error 1.22%

Electrical 1.7%

Tissue 2.2%

Dipole Validation 2.2%

TOTAL 8.32% (16.64% K=2)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL lahoratories

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured

Length Height Length Height

68.0 mm 39.5 mm 67.1mm 38.9 mm
Electrical Validation
Tissue Frequency SWR: Return Loss Impedance
Head 1900MHz 1.084 U -27.92 dB 52.247 Q
Body 1900MHz 1.128 U -24.40 dB 52.618 Q

Tissue Validation

Dielectric constant, sr

Conductivity, o [S/m]

Head Tissue 1900MHz

40.20

1.38

Body Tissue 1900MHz

52.63

1.46
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Report No: RSZ141126002-20

NCL Calibration Laboratorices

Drivision of APREL Laboratories

The Following Graphs are the results as displayed on the Vector Network Analyzer
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NCL Calibration Laboratorices

Drivision of APREL Laboratories
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

MNCL Calibration Laboratories
Drivizien of APREL Laboratories

Smith Chart Dipole Impedance
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Division of APREL lahoratories

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
R:ANCL\Calibration Equipment\instrument List 2014
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL CALIBRATION LABORATORIES

Calibration File No: DC-1802
Project Number: BAC-dipole-cal-5779

CERTIFICATE OF CALIBRATION

Itis certfed that the equipment identified below has been calibrated in the
NCL CALIBRATION LABORATORIES by qualified perscnnal following recognized
procedures and using transfer standards traceable to NRCIMIST,

Validation Dipole (Head & Body)

Manufacturer: APREL Laboratones
Pam numbaer ALS-D-2450-5-2
Frequency: 2450 MHz
Barial Mo: 220-00758

Customer: Bay Area Compliance Laboratory

Callbrated: 97 October, 2014
Released on: 97 October, 2014

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

Released By M

Art Brennan, Cuality Manager

N.QL&ALWEE

Suite 102, 303 Tery Fox Dr. Division of APREL Lub.
Hanata, ONTARID TEL: (813 435-8300
CANADA, K2KAH FAX: (51 3425 B506
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Division of APREL Laboratories

Conditions
Dipole 220-00758 was received in good condition and was a re-calibration,

Ambient Temperature of the Laboratory: 2°C+-05C
Temperature of the Tissue: 21°C +-05C

Attestation

The below named signatories have conducted the calibration and review of the data which is
presented in this calibration report.

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.

HdB—

Art Eia nnan, Quality Manager

7
s S — Y
sHlee

Maryna Nesterova Fallhral]on Engineer

Primary Measurement Standards

Instrument Serial Number Cal due date
Tektronix LISE Power Meter 115540 May 14, 2015
Metwark Analyzer Anrtsu 373470 002106 Feb, 20, 2015
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Division of APREL Laboratories.

Calibration Results Summary

The following results relate the Calibrated Dipole and should be used as a quick
reference for the user,

Mechanical Dimensions

Length: 52.4 mm

Height: 0.3 mm

Electrical Specification

Tissue Frequency SWR: Return Loss | Impedance
Head 2450 MH= 1.014 U -45184 dB 50.0060
Body 2450 MHz 1.070 U -28.453 dB 506720

System Validation Results

Tissue Frequency | 1 Gram | 10 Gram Peak
Head 2450 MHz | 94.916 | 25.327 111.87
Body 2450 MHz | 52.418 | 24.681 103.91

Head

rea S
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Laboratories

Introduction

This Calibration Report has been produced in line with the SS| Dipole Calibration
Procedure SSI-TP-018-ALSAS. The results contained within this report are for
Validation Dipole 220-00758. 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 30
MHz to 6 GHz E-Field Probe Serial Number 225.

» SS8I-TP-018-ALSAS Dipole Calibration Procedure

e SSI-TP-016 Tissue Calibration Procedure

 |EEE 1828:2013 “Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”

s |EC-62209-1:2006 "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)"

e |EC-62209-2:2010 “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)"

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

Conditions
Dipole 220-00758 was a re-calibration.

Ambient Temperature of the Laboratory: 22°C +/-05°C
Temperature of the Tissue: 20°C +/-0.5°C

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)
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No: RSZ141126002-20

NCL Calibration Laboratories

Division of APREL Laboratories

Dipole Calibration Results

Mechanical Verification

APREL APREL Measured Measured

Length Height Length Height

51.5 mm 30.4 mm 52.4 mm 30.3 mm
Electrical Specification
Tissue Frequency SWR: Return Loss Impedance
Head 2450 MHz 1.014U -45.184 dB 50.00602
Body 2450 MHz 1.070 U -29.453 dB 50.672 Q

Tissue Validation

Dielectric constant, sr

Conductivity, o [S/m]

Head Tissue 2450MHz

37.26

1.84

Body Tissue 2450MHz

53.61

1.90
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No: RSZ141126002-20

NCL Calibration Laboratories

Divizion of APREL Laboratories,

The Following Graphs are the results as displayed on the Vector Network Analyzer
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NCL Calibration Laboratories
Divizion of APREL Laboratories,
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Smith Chart Dipole Impedance
Head

1) FOEHEAD REFLECTION

. o1 - &1
H1 Fones g A%84 sn REF
IAPEDRNLE N § OFFSET
- e s arfFsen
L
P - SREAKEN 2
\ 2. ASRERD GHz
. 50,00 0
3 -
/ F, \_ =106, 107 jad
i F b
.I\_.- Fy ERAKEN 1D AAX
-\__\__?_-' HeAKER 10 HIR
| -
| f 1 2.3m90BE GHz
f 56,850 ¢
L] 'l 8.
H 3 .
| | A e
\ L
o\ ?
g
b1
\ Y
\, b
N P
k™ I
",
o
—
- RIAKER REABOOT
e FUNCTIONS
111 FORESAD REFLECTION i oL P Ll
Al e ! . 4.0384 an REF
I ; Tt el #8088 B OFFIET
6,80 OFFIET
e
1 SEARKER
g ¥ Rz
i
-1.2% 40

BAAKER TD Amd
maNELR 10 AIA

1 E.40R35% GH

HaAKER ROR3OUT
. 195508

2 JBB3NE GH: FEACTIONE

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

SAR Evaluation Report

143 of 154




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No: RSZ141126002-20

NCL Calibration Laboratories
Division of APREL lahoratories

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 Equipment\instrument List May 2014.
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APPENDIX D EUT TEST POSITION PHOTOS

Liquid depth > 15¢m

Body-worn Back Setup Photo (10mm)
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Body-worn Left Setup Photo (10mm)

Body-worn Right Setup Photo (10mm)
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Body-worn Bottom Setup Photo (10mm)

Left Head Touch Setup Photo
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Left Head Tilt Setup Photo

Right Head Touch Setup Photo
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Right Head Tilt Setup Photo
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APPENDIX E EUT PHOTOS

EUT - Front View
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EUT - Back View
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EUT —Left Side View

EUT - Right Side View
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EUT — Top View
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EUT - Uncover View
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