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NCL CALIBRATION LABORATORIES

Calibration File No: DC-890
Project Number: APREL-ALSAS 10U

CERTIFICATE OF CALIBRATION

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

procedures and using transfer standards traceable to NRC/NIST.

APREL Validation Dipole

Manufacturer: APREL Laboratories
Part number: ALS-D-5258-S-2
Frequency: 5.2GHz to 5.8GHz

Serial No: 5258-235-00802

Customer: APREL

Serial Number:  ALS-BB-001

Calibrated: 24™ May 2008
Released on: 24™ May 2008
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This Calibration Certificate is lmeomplgte Unlegs AcT:ornpanicci with the Calibration Results Summary
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conditions
Dipole 5258-235-00802 was new and taken from stock prior to calibration.

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.
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C. Teodorian
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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: 23.3 mm
Height: 20.3 mm

Electrical Specification

SWR: 1.22°U
Return Loss: -20.0 dB
Impedance: 50.0

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak
5200 MHz 51.9 17.9 223.1
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NCL Calibration Laboratories

Division of APREL Laboratories.

Frequency | 1 Gram | 10 Gram | Peak
5600 MHz | 52.97 18.2 243.1

Area Scan
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NCL Calibration Laboratories

Division of APREL Laboratories.

Frequency | 1 Gram | 10 Gram | Peak
5800 MHz | 48.97 17.2 207.1

Area Scan
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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 5258-235-00802. 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-030 018
E-Field Probe.

References

SSI-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

IEEE 1528 “Recommended Practice for Determining the Peak Spatial-Average

Specific Absorption Rate (SAR) in the Human Body Due to Wireless
Communications Devices: Experimental Techniques”

Conditions
Dipole 5258-235-00802 was new taken from stock.

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.



NCL Calibration Laboratories

Division of APREL Laboratories.

Dipole Calibration Results

Tissue Validation

Head Tissue 5200 MHz | Measured
Dielectric constant, g, 47.0
Conductivity, o [S/m] 5.30
Head Tissue 5600 MHz | Measured
Dielectric constant, g 46.1
Conductivity, o [S/m] 5.78
Head Tissue 5800 MHz | Measured
Dielectric constant, g, 46.7
Conductivity, o [S/m] 6.22

Mechanical Verification

APREL Length

APREL Height

Measured Length

Measured Height

23.1 mm 20.7 mm 23.3 mm 20.3 mm
Electrical Calibration
S11 5200MHz 5800MHz
RL (dB) -21.16 -22.34
SWR 1.2 1.17
Impedance (ohms) 51.38 43.92

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




NCL Calibration Laboratories
Division of APREL Laboratories.

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

S11 Parameter Return Loss
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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:\NCL\Calibration Equipment\Instrument List May 2008.

11
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NCL CALIBRATION LABORATORIES

Calibration File No: DC-889
Project Number: APREL-ALSAS10U

CERTIFICATE OF CALIBRATION

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

procedures and using transfer standards traceable to NRC/NIST.

APREL Validation Dipole

Manufacturer: APREL Laboratories
Part number: ALS-D-2450-S-2
Frequency: 2450 MHz
Serial No: 301581

Customer: APREL

Calibrated: 4™ May 2008
Released on: 4™ May 2008

b
This Calibration Certificate is lmeomplgte Unlegs AcT:ornpanicci with the Calibration Results Summary
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conditions
Dipole 301581 was new and taken from stock prior to calibration.

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.
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C. Teodorian
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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: 52.4 mm
Height: 30.3 mm

Electrical Specification

SWR: 1.056 U
Return Loss: -32.0 dB
Impedance: 50.2 Q

System Validation Results

Frequency | 1 Gram | 10 Gram | Peak
2450 MHz 53.1 24.4 101.8
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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 301581. 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 212.

References

SSI-TP-018-ALSAS Dipole Calibration Procedure

SSI-TP-016 Tissue Calibration Procedure

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

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

Part 2 Draft: “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)”

Conditions
Dipole 301581 was new taken from stock.

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.



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

Tissue Validation

Head Tissue 2450 MHz | Measured

Dielectric constant, g, 39.2

Conductivity, o [S/m] 1.80

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



NCL Calibration Laboratories

Division of APREL Laboratories.

Electrical Calibration

Test Result
S11R/L -32.0 dB
SWR 1.05U
Impedance 50.2 Q

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

S11 Parameter Return Loss
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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.

System Validation Results Using the Electrically Calibrated Dipole

Frequency 1 Gram | 10 Gram Peak
2450 MHz 53.1 24.4 101.8
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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:\NCL\Calibration Equipment\Instrument List May 2008.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-887

Client.: APREL

CERTIFICATE OF CALIBRATION

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

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 5600 MHz

Manufacturer: APREL Laboratories
Model No.: E-030
Serial No.: 018

Calibration in Body Tissue

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: Internal APREL

Calibrated: 3" May 2008
Released on: 3" May 2008

LY (]
This Calibration Certificate is lmeomplgte Unlegs AcT:ornpanicci with the Calibration Results Summary
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NCL Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-030 018.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

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

SSI-TP-011 Tissue Calibration Procedure

Conditions
Probe 018 was a new probe taken from stock prior to calibration.

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 probe has bgen accurately conducted and that all information contained
withif this report has been reviewed for accuracy.
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-030
Serial Number: 018

Frequency: 5600 MHz

Sensor Offset: 0.44 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <2.9 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVv/(V/m)?
Channel Y: 1.2 pVv/(Vim)?
Channel Z: 1.2 pVv/(V/m)?
Diode Compression Point: 95 mV

Page 3 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity in Body Tissue Measured

Frequency: 5600 MHz
Epsilon: 46.0 (+/-10%) Sigma: 5.85 S/m (+/-10%)
ConvF

Channel X: 3.3

Channel Y: 3.3

Channel Zz: 3.3

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Pagq.

Boundary Effect:

Uncertainty resulting from the boundary effect is less than 2% for the distance
between the tip of the probe and the tissue boundary, when less than 2.44mm.
Spatial Resolution:

The measured probe tip diameter is 2.9 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Broad Band Calibration:

The probe was assessed for sensitivity and conversion factor using a +/- 40MHz
deviation from the centre frequency.

Deviation at -40MHz: -3.77%
Deviation at +40MHz: +4.28%

Page 4 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Receiving Pattern 5600 MHz (Air)

Receiving Pattern Probe s/n 018 5800MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Error 5600 MHz (Air)

Isotropy Error
Probe s/n 018 5600MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dynamic Range

Probe 018 Dynamic Range
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NCL Calibration Laboratories

Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics

, ™\
\

Probe output level (dB)

1 10 100 1000 10000

Frequency (Hz)

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB

Page 8 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Sensitivity in Body Tissue Measured

Frequency: 5600 MHz

Epsilon: 46.0 (+/-10%) Sigma: 5.85 S/m (+/-10%)
ConvF

Channel X: 3.3 7%(K=2)

Channel Y: 3.3 7%(K=2)

Channel Zz: 3.3 7%(K=2)

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

Boundary Effect:

For a distance of 0.4mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.

Page 9 of 10
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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:\NCL\Calibration Equipment\Instrument List May 2008.

Page 10 of 10
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-886

Client.: APREL

CERTIFICATE OF CALIBRATION

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

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 5200 MHz

Manufacturer: APREL Laboratories
Model No.: E-030
Serial No.: 018

Calibration in Body Tissue

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: Internal APREL

Calibrated: 3" May 2008
Released on: 3" May 2008

LY (]
This Calibration Certificate is lmeomplgte Unlegs AcT:ornpanicci with the Calibration Results Summary
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NCL Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-030 018.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

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

SSI-TP-011 Tissue Calibration Procedure

Conditions
Probe 018 was a new probe taken from stock prior to calibration.

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 probe has bgen accurately conducted and that all information contained
withif this report has been reviewed for accuracy.
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-030
Serial Number: 018

Frequency: 5200 MHz

Sensor Offset: 0.44 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <2.9 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVv/(V/m)?
Channel Y: 1.2 pVv/(Vim)?
Channel Z: 1.2 pVv/(V/m)?
Diode Compression Point: 95 mV

Page 3 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity in Body Tissue

Frequency: 5200 MHz
Epsilon: 43.0 (+/-10%) Sigma: 5.75 S/m (+/-10%)
ConvF

Channel X: 3.2

Channel Y: 3.2

Channel z: 3.2

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Pagq.

Boundary Effect:

Uncertainty resulting from the boundary effect is less than 2% for the distance
between the tip of the probe and the tissue boundary, when less than 2.44mm.
Spatial Resolution:

The measured probe tip diameter is 2.9 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Broad Band Calibration:

The probe was assessed for sensitivity and conversion factor using a +/- 40MHz
deviation from the centre frequency.

Deviation at -40MHz: -4.16%
Deviation at +40MHz: +2.78%

Page 4 of 10
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NCL Calibration Laboratories

Division of APREL Laboratories.

Receiving Pattern 5200 MHz (Air)

Receiving Pattern Probe s/n 018 5200MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Error 5200 MHz (Air)

Isotropy Error
Probe s/n 018 5200MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dynamic Range

Probe 018 Dynamic Range
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NCL Calibration Laboratories

Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics

, ™\
\

Probe output level (dB)
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Frequency (Hz)

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Frequency: 5200MHz

Epsilon: 43.0 (+/-10%) Sigma: 5.75 S/m (+/-10%)
ConvF

Channel X: 3.2 7%(K=2)

Channel Y: 3.2 7%(K=2)

Channel Z: 3.2 7%(K=2)

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

Boundary Effect:

For a distance of 0.4mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.
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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:\NCL\Calibration Equipment\Instrument List May 2008.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-885

Client.: APREL

CERTIFICATE OF CALIBRATION

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

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 2450 MHz

Manufacturer: APREL Laboratories
Model No.: E-030
Serial No.: 018

Calibration in Body Tissue

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: Internal APREL

Calibrated: 3" May 2008
Released on: 3" May 2008

LY (]
This Calibration Certificate is lmeomplgte Unlegs AcT:ornpanicci with the Calibration Results Summary
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Released By; AV "i\h\u 'p'-/U \

N Q L CALIBRATION LABORATORIES

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4988
CANADA K2R 1E6 FAX: (613) 820-4161




NCL Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-030 018.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

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

SSI-TP-011 Tissue Calibration Procedure

Conditions
Probe 018 was a new probe taken from stock prior to calibration.

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 probe has bgen accurately conducted and that all information contained
withif this report has been reviewed for accuracy.

-“:'—F_; p Y
Pl 1L et Sl LV . S
Y
Stuart Nicol *
i =1
e '-";1;'1"1-—-___-

e i

Jesse Hones

o
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-030
Serial Number: 018

Frequency: 2450 MHz

Sensor Offset: 0.44 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <2.9 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVv/(V/m)?
Channel Y: 1.2 pVv/(Vim)?
Channel Z: 1.2 pVv/(V/m)?
Diode Compression Point: 95 mV
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NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity in Body Tissue

Frequency: 2450 MHz
Epsilon: 52.7 (+/-5%) Sigma: 1.95 S/m (+/-5%)
ConvF

Channel X: 4.01

Channel Y: 4.01

Channel Zz: 4.01

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Paqg and corrected for broadband calibration factor.

Boundary Effect:

Uncertainty resulting from the boundary effect is less than 2% for the distance
between the tip of the probe and the tissue boundary, when less than 1.44mm.
Spatial Resolution:

The measured probe tip diameter is 2.9 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Broad Band Calibration:

The probe was assessed for sensitivity and conversion factor using a +/- 40MHz
deviation from the centre frequency.

Deviation at -40MHz: -1.56%
Deviation at +40MHz: +1.3%
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NCL Calibration Laboratories

Division of APREL Laboratories.

Receiving Pattern 2450 MHz (Air)

Receiving Pattern Probe s/n 018 2450MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Error 2450 MHz (Air)

Isotropy Error
Probe s/n 018 2450MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dynamic Range

Probe 018 Dynamic Range
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NCL Calibration Laboratories

Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics

, ™\
\

Probe output level (dB)

1 10 100 1000 10000

Frequency (Hz)

Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Frequency: 2450MHz

Epsilon: 52.7 (+/-5%) Sigma: 1.95 S/m (+/-5%)
ConvF

Channel X:  4.01 7%(K=2)

Channel Y: 4.01 7%(K=2)

Channel Z: 4.01 7%(K=2)

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

Boundary Effect:

For a distance of 0.4mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.
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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:\NCL\Calibration Equipment\Instrument List May 2008.
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NCL CALIBRATION LABORATORIES

Calibration File No.: CP-888

Client.: APREL

CERTIFICATE OF CALIBRATION

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

procedures and using transfer standards traceable to NRC/NIST.

Equipment: Miniature Isotropic RF Probe 5800 MHz

Manufacturer: APREL Laboratories
Model No.: E-030
Serial No.: 018

Calibration in Body Tissue

Calibration Procedure: SSI/DRB-TP-D01-032-E020-V2
Project No: Internal APREL

Calibrated: 3" May 2008
Released on: 3" May 2008

LY (]
This Calibration Certificate is [meomplgte Unlegs AcT:ornpanicci with the Calibration Results Summary
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N Q L CALIBRATION LABORATORIES

51 SPECTRUM WAY Division of APREL Lab.
NEPEAN, ONTARIO TEL: (613) 820-4988
CANADA K2R 1E6 FAX: (613) 820-4161




NCL Calibration Laboratories

Division of APREL Laboratories.

Introduction

This Calibration Report reproduces the results of the calibration performed in line
with the SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure. The
results contained within this report are for APREL E-Field Probe E-030 018.

References

SSI/DRB-TP-D01-032-E020-V2 E-Field Probe Calibration Procedure

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

SSI-TP-011 Tissue Calibration Procedure

Conditions
Probe 018 was a new probe taken from stock prior to calibration.

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 probe has bgen accurately conducted and that all information contained
withif this report has been reviewed for accuracy.
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NCL Calibration Laboratories

Division of APREL Laboratories.

Calibration Results Summary

Probe Type: E-Field Probe E-030
Serial Number: 018

Frequency: 5800 MHz

Sensor Offset: 0.44 mm

Sensor Length: 2.5 mm

Tip Enclosure: Ertalyte*

Tip Diameter: <2.9 mm

Tip Length: 60 mm

Total Length: 290 mm

*Resistive to recommended tissue recipes per IEEE-1528

Sensitivity in Air

Channel X: 1.2 pVv/(V/m)?
Channel Y: 1.2 pVv/(Vim)?
Channel Z: 1.2 pVv/(V/m)?
Diode Compression Point: 95 mV
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NCL Calibration Laboratories

Division of APREL Laboratories.

Sensitivity in Body Tissue

Frequency: 5800 MHz
Epsilon: 48.2 (+/-10%) Sigma: 6.0 S/m (+/-10%)
ConvF

Channel X: 3.2

Channel Y: 3.2

Channel z: 3.2

Tissue sensitivity values were calculated using the load impedance of the APREL
Laboratories Dag-Paqg and corrected for broadband calibration factor.

Boundary Effect:

Uncertainty resulting from the boundary effect is less than 2% for the distance
between the tip of the probe and the tissue boundary, when less than 2.44mm.
Spatial Resolution:

The measured probe tip diameter is 2.9 mm (+/- 0.01 mm) and therefore meets the
requirements of SSI/DRB-TP-D01-032 for spatial resolution.

Broad Band Calibration:

The probe was assessed for sensitivity and conversion factor using a +/- 40MHz
deviation from the centre frequency.

Deviation at -40MHz: -3.07%
Deviation at +40MHz: +3.22%
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NCL Calibration Laboratories

Division of APREL Laboratories.

Receiving Pattern 5800 MHz (Air)

Receiving Pattern Probe s/n 018 5800MHz
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NCL Calibration Laboratories

Division of APREL Laboratories.

Isotropy Error 5800 MHz (Air)
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NCL Calibration Laboratories

Division of APREL Laboratories.

Dynamic Range

Probe 018 Dynamic Range
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NCL Calibration Laboratories

Division of APREL Laboratories.

Video Bandwidth

Probe Frequency Characteristics
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Probe output level (dB)
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Video Bandwidth at 500 Hz 1dB
Video Bandwidth at 1.02 KHz: 3dB
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NCL Calibration Laboratories

Division of APREL Laboratories.

Conversion Factor Uncertainty Assessment

Frequency: 5800MHz

Epsilon: 48.2 (+/-10%) Sigma: 6.0 S/m (+/-10%)
ConvF

Channel X: 3.2 7%(K=2)

Channel Y: 3.2 7%(K=2)

Channel Z: 3.2 7%(K=2)

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

Boundary Effect:

For a distance of 0.4mm the evaluated uncertainty (increase in the probe sensitivity)
is less than 2%.
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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:\NCL\Calibration Equipment\Instrument List May 2008.
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Regulatory WLAN Antenna Information

Platform

Platform Owner DELL

Brand Name DELL

Model Name FM6

ODM Quanta

Target Launch Date 2007/09/01

Antenna

Brand Name Amphenol Taiwan Corporation

Part Number B Tx1 Antenna: QT0932-11-001-R
Bl Tx2 Antenna: QT0932-11-001-R
B Tx3 (or Rx3) Antenna: QT0932-11-004-R

Module
Bl WM3945ABG

(Check Box) H 4965AGN

Regulatory WLAN Antenna Information
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Doc.No.:3.8.05 Rev — 6.7

Antenna Sample / Antenna Data

Requirements for worldwide regulatory approval

c
=
g Description of Required OEM / ODM
O | Antenna Information US/IC EU Japan | Taiwan | S.Korea
1A | Part Number for Antenna only Required | Required | Required | Required Required
1B | Antenna Manufacturer Name Required | Required | Required | Required Required
1C | Description of Antenna Type Required N/A N/A N/A N/A
Part number of Antenna Assembly / cable impedance,
1D | length & diameter. Required Desired Desired Desired Desired
1E | Tx1, Tx2 & Tx3 antenna (Peak Gain W/ cable loss) * Required | Required | Required | Required Required
1E OR 1F,1G, 1H
1F | Tx1, Tx2 & Tx3 antenna (Peak Gain only) * Required | Required [ Required | Required Required
1G | VSWR of cable including connector Required | Required [ Required | Required Required
1H | Tx1, Tx2 & Tx3 antenna (Cable loss W/ connector) * Required | Required [ Required | Required Required
Dimensioned Photographs and Drawings of Tx1,
2 | Tx2, and Tx3 (or Rx3) antennas Required | Required | Required | Required Required
Radiation patterns of antennas loaded in the host
3 platform. Required Desired Required N/A Required
Platform model name / number - correlated to
4 antenna manufacturer and antenna part number Required | Required Desired Required Desired
Photograph(s) or Drawings showing location of
antennas in platform. (S. Korea requires
photographs of antennas for approval submission).
Taiwan requires pictures of each antenna type shown Required Required
5 in the system. Required | Required Desired (Photos) (Photos)
Mech. drawings / photos with dimensions of antenna
locations and distance from end-user (For evaluation
6 of SAR testing requirement). Required N/A N/A N/A N/A
Photograph(s) or Drawings showing the location of
all antennas (WLAN, other) and distance between
those transmitting antennas. Information will be used
7 | to evaluate whether co-location testing is required. Required N/A N/A N/A N/A
Local representative contact information for LMA/
8 | PARS process. Required N/A N/A N/A N/A
NOTE:

(*) if 3" antenna is Rx only (e.g. receive only for 4965AGN) then peak gain and cable loss not required

Regulatory WLAN Antenna Information
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Antenna Information

Section 1. Antenna Assembly Specifications

Antenna Assembly Summary:

1A 1B 1C 1D 1E 1F 1G 1H
Antenna Part Manufacture Antenna Type Cable Assembly *Peak Gain W/ Peak Gain w/o VSWR Cable Loss
Number Part Number and Cable loss (dBi) Cable Loss (dBi)
Information (dBi)
(P/N: Amphenol IFA (P/N: GBE RF 2400-2500MHz 2400-2500MHz 2400-2500MHz 2400-2500MHz
RB1022-11-003 Taiwan 113XL5) 0.35 dBi (peak) 1.98 dBi (peak) 1.22 max 1.63 dBi (peak)
-R) Corporation 50 ohm Coaxial. 2496-2690MHz 2496-2690MHz 2496-2690MHz 2496-2690MHz
Tx1 length: 655mm 0.40 dBi (peak) 2.03 dBi (peak) 1.25 max 1.63 dBi (peak)
antenna diameter: 1.13mm 5150-5350MHz 5150-5350MHz 5150-5350MHz 5150-5350MHz
Connector: IPEX -2.37 dBi (peak) 0.38 dBi (peak) 1.82 max 2.75 dBi (peak)
5470-5725MHz 5470-5725MHz 5470-5725MHz 5470-5725MHz
-2.55 dBi (peak) 0.20 dBi (peak) 2.11 max 2.75 dBi (peak)
5725-5850MHz 5725-5850MHz 5725-5850MHz 5725-5850MHz
-2.43 dBi (peak) 0.32 dBi (peak) 2.21 max 2.75 dBi (peak)
(P/N: Amphenol IFA (P/N: GBE RF 2400-2500MHz 2400-2500MHz 2400-2500MHz 2400-2500MHz
RB1022-11-001 Taiwan 113XL5) -2.04 dBi (peak) -0.38 dBi (peak) 1.42 max 1.66 dBi (peak)
-R) Corporation 50 ohm Coaxial. 2496-2690MHz | 2496-2690MHz | 2496-2690MHz | 2496-2690MHz
Tx2 length: 667mm -1.90 dBi (peak) [ -0.24 dBi (peak) 1.33 max 1.66 dBi (peak)
antenna d(':ametert' 1;1ISE‘)T 5150-5350MHz || 5150-5350MHz | 5150-5350MHz | 5150-5350MHz
onnector: -1.00 dBi (peak) | 1.88 dBi (peak) 2.24 max 2.80 dBi (peak)
5470-5725MHz 5470-5725MHz 5470-5725MHz 5470-5725MHz
0.41 dBi (peak) 3.21 dBi (peak) 2.47 max 2.80 dBi (peak)
5725-5850MHz 5725-5850MHz 5725-5850MHz 5725-5850MHz
0.85 dBi (peak) 1.95 dBi (peak) 2.71 max 2.80 dBi (peak)
(P/N: Amphenol IFA (P/N: GBE RF 2400-2500MHz 2400-2500MHz 2400-2500MHz 2400-2500MHz
RB1022-11-002 Taiwan 113XL5) -1.37 dBi (peak) * § 0.26 dBi (peak) * 1.32 max * 1.63 dBi (peak) *
-R) Corporation 50 ohm Coaxial. 2496-2690MHz | 2496-2690MHz | 2496-2690MHz | 2496-2690MHz
Tx3 (or Rx3) d_length: 663mm -1.43 dBi (peak)* | 0.20 dBi (peak) * 1.44 max* 1.63 dBi (peak)*
antenna g)?r?:eirt-o%: }grg)ry 5150-5350MHz 5150-5350MHz 5150-5350MHz 5150-5350MHz
’ -2.65 dBi (peak) * § 0.10 dBi (peak) * 1.98 max * 2.75 dBi (peak)*
5470-5725MHz 5470-5725MHz 5470-5725MHz 5470-5725MHz
0.46 dBi (peak) * | 3.21 dBi (peak) * 2.01 max * 2.75 dBi (peak)*
5725-5850MHz 5725-5850MHz 5725-5850MHz 5725-5850MHz
-3.61 dBi (peak) * § -0.86 dBi (peak) * 2.22 max * 2.75 dBi (peak)*
NOTE:

(*) If Rx3 only (3" antenna receives only, e.g.

Regulatory WLAN Antenna Information

for 4965AGN) then the information marked with * is not required
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Antenna Peak Gain Table:

Tx1 antenna Tx2 Antenna Tx3 (or Rx3) Antenna
Frequency (MHz) Hozcijzgir;tal V((a(;g(i:)al HoEcijZéJir;tal V?(;Li’(iz)al HoE(iizl;)StaI V((a(;gci:)al
2400 -0.46 0.68 -3.77 -2.6 -3.29 -2.44
2450 -0.69 1.02 -3.68 -2.08 -1.37 -0.83
2500 -0.56 0.95 -2.26 -1.99 -1.47 -0.49
2501 -1.12 0.88 -2.27 -2.58 1.72 1.25
2593 -1.01 0.08 -2.14 -2.06 -2.22 -1.24
2685 -1.38 -0.19 -2.46 -1.92 -1.27 -1.59
5150 -2.23 -1.23 -1.49 0.16 -1.49 -0.28
5250 -1.03 0.56 1.10 0.43 0.59 1.33
5350 -2.06 -2.32 -2.82 0.16 -2.82 -0.52
5470 -1.81 -1.9 -3.54 -0.16 -3.54 -0.45
5600 0.55 1.03 -0.35 0.32 0.67 -2.32
5725 -1.81 -2.85 -3.73 2.36 -1.52 -1.51
5785 -2.35 -1.39 -3.59 0.85 -2.28 -2.12
5850 1.32 1.61 -1.48 0.43 -2.12 -1.89

® Antenna Peak Gain required being test in system basis.

® 1E frame contend absolutely peak antenna gain include H/V

® If Rx3 only (3rd antenna receives only, e.g. for 4965AGN) then the information is not required for Rx3.

Section 2. Dimensioned Photos or Drawings of Antennas

Include a dimensioned photo and dimensioned drawing of Tx1 antenna here.

’«

655 mm

— e

88 mm N

O

Tx1 Antenna Photo

Regulatory WLAN Antenna Information
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Include a dimensioned photo and dimensioned drawing of Tx2 antenna here.

’47 667 mm

—>

—

88 mm

—>

O

Tx2 Antenna Photo

Regulatory WLAN Antenna Information
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Include a dimensioned photo and dimensioned drawing of Tx3 (or Rx3) antenna
here.

"7 663 mm rle 50 mm —»

O

Tx3 Antenna Photo
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Include front view photo of all 3 antennas here.

Antenna Manufacturer: Amphenol
Antenna Part Number:RB1022-11-003-R (Tx1), RB1022-11-001-R (Tx2), RB1022-11-002-R (Tx3 or Rx3)

Include back view photo of all 3 antennas here.

Antenna Manufacturer: Amphenol
Antenna Part Number:RB1022-11-003-R (Tx1), RB1022-11-001-R (Tx2), RB1022-11-002-R (Tx3 or Rx3)

Regulatory WLAN Antenna Information 7157
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Section 3. Radiation characteristics of antennae Loaded in Host Platform

2400-2500MHz radiation characteristic

Tx1 antenna: 2400 MHz

0
P e
St
270 90
i
180
| Hed Wer Total ‘
Frequency 2400rHz
Horizontal peak gain (dEi) 046
Vertical peak gain (dED 0.68
Hori + Verd peak gain (dBi) 1.95
Hori 4 Veri ave gain (dEi) 263

Regulatory WLAN Antenna Information
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Tx1 antenna: 2450 MHz

y
wr

.

180
s Hoy] w—Toy s Tota]
Frequency 2450 WH=
Horizontal peak gain (dEi) .69
Vertical peak gain (B 1.02
Hori + Weri peak eain (dEi) 1.97
Hori + Veri peak gain (dE{) 2.7
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Tx1 antenna: 2500 MHz

.....
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180
s Hyy Ty = Tatal
Frequency 2500 MHz
Horizontal peak gain (dEi) .56
Vertical peak gain (dEi) 095
Hori + Veri peak gain (dEi) 1.95
Hori + Verd ave gain (dEi) -2.49
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Tx2 antenna: 2400 MHz

90
,;,_,?

% N

' / I
iy

Frequency 2400 WH=
Horizontal peak gain (dEi) 3.7
Vertical peak gain (dBi) 2.5
Hori + Veri peak gain (dBi) -1.14
Hori + Veri ave gain (dEi) 36
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Tx2 antenna: 2450 MHz

s H]  om—y o Tt

Frequency 2450 WMHz
Horizontal peak zain (dEi) -3.68
Vertical peak gain (dBi) 208
Hori + Veri peak gain (dEi) .28
Hoil + Veri peak zain (dEi) -5.03

Regulatory WLAN Antenna Information
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Tx2 antenna: 2500 MHz

Frequency 2500 MHz
Horizontal peak zain (dEi) L6
Vertical peak gain (dBi) -1.99
Hori + Verl peak gain (dBi) 041
Hori + Veri ave gain (dEi) -3.34

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 2400 MHz (Plot is not required if 3" Antenna is receive only e.g. Rx3 for
4965AGN)

iz,

"‘ \‘T" rﬂ" rp:..\ n ol <

—y  —ay - Tatal
Frequency 2400 MHz
Horizontal peak gain (dEi) -3.29
Vertical peak gain (dBi) 244
Hori + Veri peak gain (dBi) -1.87
Hori + Veri ave gain (dBi) -3.9
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Tx3 (or Rx3) antenna: 2450 MHz (Plot is not required if 3@ Antenna is receive only e.g. Rx3 for

4965AGN)

NIl
AW

I
180
| —l — e Tcrlsl|
Frequency 2450 WMHz

Horizontal peak eain (dEi) -1.37
Vertical peak gain (dEBEi) .33
Heri + Verd peak gain (dBi) .12
Hori + Verd peak zain (dEi) 265

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 2500 MHz (Plot is not required if 3" Antenna is receive only e.g. Rx3 for

4965AGN)

57
- ,%fjf?d'ﬂ‘h\\.\\-\\\

e

ﬁ.jf? ':

— oy - e—fay * Ttal
Frecquency 2500 dMH=
Horizontal peak gain (dBi) -1.47
Vertical peak gain (dBi) .49
Hori + Veri peak gain (dEi) 0.26
Hori + Veri ave zain (dEBi) 282

Regulatory WLAN Antenna Information
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490-2700MHz radiation characteristic

Txlantenna: 2501MHz

22 i
Sl \'ﬁ'
Wi N
a1 Gl
S
180
|—H|:\crl —a Tntsl|
Frequency 2501 WMHz
Horizontal peak gain (dEiD -1.12
Vertical peak pain (dEi) 088
Hori + Verd peak gain (dEi) T:42
Herl + Verd ave gain (B} 251

Regulatory WLAN Antenna Information
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Tx1 antenna: 2593MHz

'.“ F LT
lulllip 2o
270 90
]
L |
il
180
——Fy] —ay = Tiatal
Frecquency 2593 MHz
Horizontal peak gain (dEi) -1.01
Vertical peak gain (dBi) 0.08
Heri + Verd peak gain (dBi) 043
Hori + Verd ave gain (dEi) -3.94

Regulatory WLAN Antenna Information
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Tx1 antenna: 2685 MHz

180
s Fliyy  — * Tital
Frecuency 2685 MHz
Horizontal peak gain (dEi) -1.38
Vertical peak gain (B .19
Heri + Verd peak gain (dBi) 067
Hori + Veri ave gain (dEi) e

Regulatory WLAN Antenna Information
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Tx2 antenna: 2501MHz

\ ‘MM’J!’

oy —"ay * Tatal
Frecquency 2501 MHz
Horizontal peak gain (dEi) 2.7
Wertical peak gain (dEi) -2.58
Hori + Veri peak zain (dEi) .58
Hori + Veri ave gain (dBi) -3.34

Regulatory WLAN Antenna Information
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Tx2 antenna: 2593MHz

Freguency 2595 MHz
Horizontal peak zain (dEL) 214
Vertical peak gain (dBi) 2.6
Hori + Veri peak gain (dEi) .24
Hori + Veri ave gain (dBi) 427
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Tx2 antenna: 2685 MHz

WA

il
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NS
P

[0
[ [t

Oy

s o— ) Tatal
Frequency 2685 MHz
Horizontal peak gain (dBEi) 246
Vertical peak gain (dBi) -1.92
Hori + Veri peak zain (dBi) 043
Hori + Veri ave gain (dBi) 4,28

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 2501 MHz (Plot is not required if 3" Antenna is receive only e.g. Rx3 for

4965AGN)

Eif’;‘ﬂ:
Y

S
Rl I: = E&}}}:E?

T

Frequency 2501 MHz
Horizontal peak gain (dEi) 32
Wertical peak gain (dBi) 125
Hori + Veri peak gain (dBi) 2.0
Hori + Veri ave gain (dBi) 4.13

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 2593MHz (Plot is not required if 3" Antenna is receive only e.g. Rx3 for

4965AGN)

'&r

“!r‘. o
_ {%{ml R
e \\\1\'\‘#.'- ; ‘;‘//

Frequency 2593 MHz
Horizontal peak gain (dBi) 2.2
Vertical peak gain (dBi) -1.24
Hori + Veri peak gain (dEi) .22
Hori + Veri ave gain (dEBi) 4,88

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 2685 MHz (Plot is not required if 3@ Antenna is receive only e.g. Rx3 for

4965AGN)

LN
2\l

A

i A

iy —ay  —Toks]

Frequency 2685 MHz
Horizontal peak gain (dEi) b
Wertical peak gain (dEi) -1.59
Hori + Veri peak gain (dBi) 0.76
Hori + Veri ave gain (dBi) £.49

Regulatory WLAN Antenna Information
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5150-5350 MHz radiation characteristic

Tx1 antenna: 5150 MHz

A

:
N

Frequency 5150 MHz
Horizontal peak gain (dBi) RoE
WVertical peak gain (dBi) -1.23
Hori + Veri peak gain (dBi) 0.43
Hori + Veri ave gain (dBi) -3.82

Regulatory WLAN Antenna Information
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Tx2 antenna: 5250 MHz

T
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i 90

180
e iy o—oy = Tatal
Frecquency 5250 MHz
Horizontal peak gain (dEi) -1.03
Vertical peak gain (dEi) 0.56
Hori + Veri peak gain (dEB{) 1.17
Hori + Verd ave gain (dEi) -3.B8

Regulatory WLAN Antenna Information
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Tx1 antenna: 5350 MHz

e iy o—oy * Tkl
Frequency 5350 MHz
Horizontal peak gain (dBi) 206
Vertical peak gain (dBi) 243
Hori + Veri peak gain (dBi) L
Hori + Veri ave gain (dEi) -3.49

Regulatory WLAN Antenna Information
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Tx2 antenna: 5150 MHz

iz

o Hiyy  —y s Tita ]
Frecuency 5150 MHz
Horizontal peak gain (dBi) -1.49
Vertical peak gain (dBi) 0.16
Hori + Veri peak zain (dEi) 1.66
Hori + Veri ave gain (dBi) 4.14

Regulatory WLAN Antenna Information
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Tx2 antenna: 5250 MHz

e Py —fy s Tota]
Frequency 5250 MHz
Horizontal peak gain (dBi) 1.1
Vertical peak gain (dBi) 043
Hori + Veri peak gain (dEi) 1.58
Hori + Veri ave gain (dBi) A 67

Regulatory WLAN Antenna Information

30/57



Doc.No.:3.8.05 Rev — 6.7

Tx2 antenna: 5350 MHz

RN
o TR
CT %
270 = 90
180
s Py — ey = Tatal
Frecquency 5350 MHz
Horizontal peak gain (dEiD) 252
Vertical peak zain (B 0.16
Hori + Veri peak gain (dE{) 0.94
Hori + Veri ave gain (dEi) 4.49

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 5150 MHz (Plot is not required if 3@ Antenna is receive only e.g. Rx3 for

4965AGN)
90
Tntsl|
Frequency 5150 MHz
Horizontal peak gain (dEiD) -1.49
Vertical peak gain (dEi) 028
Hori + Veri peak gain (dEi) 0.67
Hori + Verd ave gain (dEi) -5.58

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 5250 MHz (Plot is not required if 3@ Antenna is receive only e.g. Rx3 for

4965AGN)

e Hoy]  —y —Tots]

Frequency 5250 MHz
Horizontal peak gain (dEi) (.59
Wertical peak gain (dEi) 1.33
Hori + Veri peak gain (dBi) 1.5
Hori + Veri ave gain (dBi) 821

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 5350 MHz (Plot is not required if 3@ Antenna is receive only e.g. Rx3 for

4965AGN)

Frequency 5350 MH=
Horizontal peak gain (dEi) 2.82
Wertical peak gain (dBi) .52
Hori + Veri peak gain (dBi) 0.55
Hori + Veri ave gain (dBi) e

Regulatory WLAN Antenna Information
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5470-5725MHz radiation characteristic

Tx1 antenna: 5470 MHz

270 i 90
N
IS T
AT
180
s Fiyy o Wy e Tk ]
Frecuency 54770 MHz
Horizontal peak gain (dED -1.81
Vertical peak gain (dEBEi) -1.9
Heri + Verd peak gain (dBi) .99
Hori + Verd ave zain (dEi) 423

Regulatory WLAN Antenna Information
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Tx1 antenna: 5597.5 MHz

=
3 ffﬁfm\
il
4:'1_'11
s Py — ey * Total
Frecuency 5597 MHz
Horizental peak gain (dED) 0.55
Vertical peak gain (dBi) 1.03
Hori + Verd peak gain (dEi) 1.322
Hori + Veri ave gain (dEi) .76

Regulatory WLAN Antenna Information
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Tx1 antenna: 5725 MHz

e oy —Tay s Tiots]
Frequency 5725 MHz
Horizontal peak gain (dEi) -1.81
Vertical peak gain (dBi) -2.85
Hori + Veri peak gain (dBi) -1.17
Hori + Veri ave gain (dEBi) 512

Regulatory WLAN Antenna Information
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Tx2 antenna: 5470 MHz

e oy —ay s Total
Frequency 5470 WMHz
Horizontal peak gain (dEBi) -3.54
Vertical peak gain (dBi) 0.16
Hori + Veri peak gain (dBi) 0.33
Hori + Veri ave gain (dEi) 4.56

Regulatory WLAN Antenna Information
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Tx2 antenna: 5597.5 MHz

e Py Ty Tiota]
Frequency 5600 MHz
Horizontal peak gain (dBi) .35
Wertical peak gain (dEi) (132
Hori + Veri peak gain (dEi) .55
Hori + Veri ave gain (dBi) -5.01

Regulatory WLAN Antenna Information
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Tx2 antenna: 5725 MHz
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Frequency 5725 MHz

Horizontal peak gain (dEi)

373

Vertical peak gain (dBi)

2.36

Hori + Veri peak gain (dEi)

2.00

Hori 4+ Veri ave gain (dE1)

-5.12

Regulatory WLAN Antenna Information
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Tx3 (or Rx3): 5470 MHz (Plot is not required if 3" Antenna is receive only e.g. Rx3 for 4965AGN)

s Py —fp s Total
Frecquency 570 MHz
Horizontal peak gain (dBi) -3.54
Wertical peak gain (dEBi) 045
Hori + Veri peak gain (dBi) 0.26
Hori + Veri ave gain (dBi) 532

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 5597.5 MHz (Plot is not required if 3 Antenna is receive only e.g. Rx3 for
4965AGN)

Frequency Se00 MHz
Horizontal peak gain (dEi) (.32
Vertical peak gain (dBi) 067
Hori + Veri peak gain (dBi) 1.03
Hori + Veri ave gain (dEi) -4.99
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Tx3 (or Rx3) antenna: 5725 MHz (Plot is not required if 3@ Antenna is receive only e.g. Rx3 for

4965AGN)

270
NS
AN

i
e Hy oy ]
Frequency 5725 MHz
Horizontal peak gain (dEi) s,
Vertical peak gain (dBi) 152
Hori + Veri peak gain (dBi) 249
Hori + Veri ave zain (dBi) 445

Regulatory WLAN Antenna Information
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5725-5850 MHz radiation characteristic

Tx1 antenna: 5725 MHz

-5' ol iy \h ;
:' W
Kerjfiiys:
180
w— Ty —Tay  e—Totg]
Frequency 5725 MHz
Horizontal peak gain (dEiD) -1.581
Vertical peak gain (B 285
Hori + Weri peak eain (1Ei) 117
Hori + Verd ave gain (dEi) 512
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Tx1 antenna: 5785 MHz

NS

i

3 90

180
e oy m—Tfay s Total
Frequency 5785 MHz
Herizontal peak gain (B .35
Vertical peak gain (dEi) -1.29
Hori + Verd peak gain (dE{) 0.54
Hori + Verd ave gain (dEi) 4.76

Regulatory WLAN Antenna Information
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Tx1 antenna: 5850 MHz

e Py —fy s Tota]
Frequency 5850 MHz
Horizontal peak gain (dEi) 1.32
Vertical peak gain (dBi) 161
Hori + Veri peak gain (dEi) 201
Hori + Veri ave gain (dBi) 445
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Tx2 antenna: 5725 MHz
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Frequency 5725 MHz

Horizontal peak gain (dEi)

373

Vertical peak gain (dBi)

2.36

Hori + Veri peak gain (dEi)

2.00

Hori 4+ Veri ave gain (dE1)

-5.12

Regulatory WLAN Antenna Information
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Tx2 antenna: 5785 MHz

Frequency 5785 MH=
Horizontal peak gain (dEi) -3.59
Vertical peak gain (dBi) (.85
Horl + Veri peak gain (dBi) 1.G2
Hori + Veri ave gain (dEi) 487

Regulatory WLAN Antenna Information
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Tx2 antenna: 5850 MHz

o Hy —y —Tots]

Frequency 5850 MH=
Horizontal peak zain (dEi) -1.48
Wertical peak gain (dBi) 0.43
Hori + Veri peak gain (dEi) 0.69
Hori + Veri ave gain (dEi) A5

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 5725 MHz (Plot is not required if 3" Antenna is receive only e.g. Rx3 for

4965AGN)
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s Py —ay s Total
Frecuency 5725 MHz
Horizontal peak gain (dBi) 2.36
Vertical peak gain (dBi) 152
Hori + Veri peak gain (dEi) 2.49
Hori + Veri ave zain (dEi) 445

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 5785 MHz (Plot is not required if 3@ Antenna is receive only e.g. Rx3 for

4965AGN)
90
- Total
Frecuency 5765 MH=
Herizontal peak gain (dEiD) .28
Vertical peak gain (dEi) 212
Hori + Veri peak gain (dE{) -1.79
Hori + Veri ave gain (dEi) 492

Regulatory WLAN Antenna Information
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Tx3 (or Rx3) antenna: 5850 MHz (Plot is not required if 3" Antenna is receive only e.g. Rx 3 for
4965AGN)
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s iy oy s Tta]
Frequency 5550 MHz
Horizontal peak gain (dEi) 0.43
Vertical peak gain (dBi) 2.12
Hori + Veri peak zain (dBi) 064
Hori + Veri ave gain (dBEi) 423
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Section 4. Host Platform Information

OEM / ODM Host platform: (XXXXXXX) platform correlated to antenna data
Rating Label Photo:
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Section 5. Antenna Host Platform Location Information

Include a dimensioned photo or dimensioned drawing of Tx1, Tx2 and Tx3 antenna
placements (measurements are not required for receive-only antenna).
Any antenna that transmits must show dimensions to bottom of laptop.
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Section 6. Antenna dimensional information for SAR evaluation

Include a dimensioned photo or dimensioned drawing showing the distance (mm)
between the transmit antennas and the user (excluding hands, wrist, feet, lap/ thigh, and
ankle)

MAIN ANTENNA

.

350mm |

N

I 1T

L— 260mm  ———
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Section 7. Diagram Example of Co-Location Antenna Separation

Include a dimensioned photo or dimensioned drawing showing the distance (mm)
between all WLAN transmit antennas and other co-located radiator transmit antenna
such as Bluetooth, WWAN,..

(Note: Due to the evolving rules regarding co-location, each platform will need to be reviewed on a case by
case basis)
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Section 8. Local representative contact information

Local representative contact information is required for regulatory support for

target countries below.

ILocaI company name

Contact name

Phone
number

FAX Number

e-Mail Address

Notes

Argentina

Brazil

Indonesia

Israel

Malaysia

Mexico

Singapore

Telecommunication
Equipment Dealer
License Required

South Africa

USA, Canada

Regulatory WLAN Antenna Information
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