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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 Vv52.10.0
Extrapolation Advanced Extrapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
EUT Positioning Touch Position

Zoom Scan Resolution

dx, dy =4.0mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency 150 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 52.3 0.76 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 50.5+6 % 0.76 mho/m + 6 %
Head TSL temperature change during test <0.5°C -—- -—--
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 1 W input power 3.90 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

3.87 W/kg = 18.4 % (k=2)

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

condition

SAR measured

1 W input power

2.58 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

2.56 W/kg = 18.0 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 61.9 0.80 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 622 +6 % 0.82 mho/m £ 6 %
Body TSL temperature change during test <05°C amen -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 1 W input power 4.08 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

4.01 Wikg = 18.4 % (k=2)

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

condition

SAR measured

1 W input power

2.70 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

2.65 W/kg + 18.0 % (k=2)

Certificate No: CLA150-4007_Apri7

Page 3 of 8




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 445Q-76jQ

Return Loss -20.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 476Q-9.1jQ

Return Loss -20.3dB

Additional EUT Data

Manufactured by SPEAG

Manufactured on December 12, 2013

Certificate No: CLA150-4007_Apr17 Page 4 of 8















Date: Revision No.
April 26, 2019 Rev. 1.0

150 MHz Dipole Extended Calibration

Test Lab Certificate No. 2470.01

Dipole:
Serial Number:
Last Calibrated:

CLA150
4007
April 27, 2017

Antenna Parameters with Head TSL

Deviation Impedance Deviation Deviation
Impedance f | | . f | Return Loss f cal
Real (ohms) rom ca maginary rom ca (dB) rom Ca
(ohms) (ohms) (ohms) (%)
Extended Cal
45.50 - -8.13 - -20.27 -
July 13, 2018
Extended Cal
. 48.21 +2.71 -4.78 +3.35 -21.17 -4.25
April 26, 2019




April 26, 2019 Rev. 1.0

Date: Revision No.

150 MHz Dipole Extended Calibration

Test Lab Certificate No. 2470.01

Antenna VSWR with Head TSL




Date:

April 13, 2018

Revision No.

Rev. 1.0

150 MHz Dipole Extended Calibration

Test Lab Certificate No. 2470.01

Dipole:
Serial Number:
Last Calibrated:

CLA150

4007

April 13 2018

Antenna Parameters with Body TSL

Deviation Impedance Deviation Deviation
Impedance f | | - f | Return Loss f Cal
Real (ohms) rom ca maginary rom ca (dB) rom Cal
(ohms) (ohms) (ohms) (%)
Last Calibration 47.55 - -9.15 - -20.29 -
Extended Cal
- 50.06 +2.51 -7.63 +1.52 -20.27 +7.78%
April 13, 2018 ’
Antenna Parameters with Head TSL
Deviation Impedance Deviation Deviation
Impedance - Return Loss
Real (ohms) from cal Imaginary from cal (dB) from Cal
(ohms) (ohms) (ohms) (%)
Last Calibration 44.48 - -7.56 - -20.11 -
Extended Cal
45.50 +1.02 -8.13 -0.57% -20.27 -4.9%
July 13,2018 ’ ’
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Antenna VSWR with Body TSL
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.10.0
Extrapolation Advanced Extrapolation
Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 435 0.87 mho/m
Measured Head TSL parameters (22.0 £0.2) °C 4416 % 0.87 mho/m £ 6 %
Head TSL temperature change during test <05°C - ----
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 1.13 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

4.53 W/kg = 18.1 % (k=2)

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

condition

SAR measured

250 mW input power

0.753 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

3.02 Wkg + 17.6 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 56.7 0.94 mho/m
Measured Body TSL parameters (22.0x£0.2) °C 56.2 +6 % 0.93 mho/m £ 6 %
Body TSL temperature change during test <05°C —-- —
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 1.12 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

4.51 Wikg = 18.1 % (k=2)

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

condition

SAR measured

250 mW input power

0.752 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

3.03 W/kg = 17.6 % (k=2)

Certificate No: D450V3-1068_Apr18

Page 3 of 8




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 57.8Q-46iQ

Return Loss -21.6d8
Antenna Parameters with Body TSL

Impedance, transformed to feed point 538Q-8.7|Q

Return Loss -20.8dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.347 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 16, 2009

Certificate No: D450V3-1068_Apr18
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Date: Revision No.

April 15, 2019 Rev. 1.0

450 MHz Dipole Extended Calibration

Test Lab Certificate No. 2470.01

Dipole:
Serial Number:
Last Calibrated:

D450V3
1068
Apr 23, 2018

Antenna Parameters with Head TSL

Deviation Impedance Deviation Deviation
Impedance . Return Loss £
Real (ohms) from Imaginary from (dB) rom
cal(ohms) (ohms) cal(ohms) Cal(%)
Last Calibration 57.775 - -4.553 - -21.560 -
Extended Cal
54.971 -2.804 -6.961 -2.408 -21.796 +1.08
Apr 15, 2019

Per KDB 865664 D01 3.2.282C, D
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Measurement Conditions
DASY system configuration, as far as not

iven on page 1.

DASY Version DASY5 Vv52.10.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 750 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 41.9 0.89 mho/m
Measured Head TSL parameters (22.0+0.2)°C 42116 % 0.89 mho/m £ 6 %
Head TSL temperature change during test <0.5°C — —
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured

250 mW input power

2.08 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

8.33 Wikg £ 17.0 % (k=2)

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

SAR measured

250 mW input power

1.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.48 Wikg * 16.5 % (k=2)

Certificate No: D750V3-1061_Mar19

Page 3 of 6




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 541Q-1.0jQ

Return Loss -27.9dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.037 ns

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: D750V3-1061_Mar19

Page 4 of 6















Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 Vv52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+0.2) °C 4096 % 0.92 mho/m +6 %
Head TSL temperature change during test <05°C “-e- --e-
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.41 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

1.65 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

6.11 W/kg + 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0£0.2) °C 53.8+6 % 0.99 mho/m +6 %
Body TSL temperature change during test <05°C -—-- -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 2.43 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

9.52 W/kg + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.58 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

Certificate No: D835V2-4d075_Apri8

Page 3 of 8
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Impedance B Return Loss
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Extended Cal
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Apr 19, 2019 °
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY5 v52.10.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1800 MHz =+ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

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

Measured Head TSL parameters (22.0 £0.2) °C 39.0£6 % 1.39 mho/m £ 6 %

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

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

SAR measured 250 mW input power 9.63 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.03 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

20.1 W/kg  16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0£0.2) °C 523+6% 1.52 mho/m + 6 %
Body TSL temperature change during test <05°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.72 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

38.7 W/kg £ 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.18 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

20.7 W/kg £ 16.5 % (k=2)

Certificate No: D1800V2-247_Apr17

Page 3 of 8




Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 481Q-56jQ

Return Loss -245dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 443Q-66jQ

Return Loss - 20.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.192 ns

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

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

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

Additional EUT Data

Manufactured by SPEAG

Manufactured on August 25, 1999

Certificate No: D1800V2-247_Apr17 Page 4 of 8















Date: Revision No.

May 09, 2018 Rev. 1.0

1800 MHz Dipole Extended Calibration

Test Lab Certificate No. 2470.01

Dipole:
Serial Number:
Last Calibrated:

D1800V2
247
April 20, 2017

Antenna Parameters with Head TSL

Deviation Impedance Deviation Deviation
Impedance f | | - f | Return Loss f Cal
Real (ohms) rom ca maginary rom ca (dB) rom Cal
(ohms) (ohms) (ohms) (%)
Last Calibration 48.1 - -5.5 - -24.5 -
Extended Cal
- 48.9 +0.8 -6.6 -1.1 -23.3 +4.9
April 19, 2018

Antenna VSWR with Head TSL
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1800 MHz Dipole Extended Calibration

Test Lab Certificate No. 2470.01

Dipole:
Serial Number:
Last Calibrated:

D1800V2

247

April 20, 2017

Antenna Parameters with Head TSL

Deviation Impedance Deviation Deviation
Impedance f | | - f | Return Loss f Cal
Real (ohms) rom ca maginary rom ca (dB) rom Cal
(ohms) (ohms) (ohms) (%)
Extended Cal
- 48.9 - -6.6 - -23.3 -
April 19, 2018
Extended Cal
49.2 +0.3 -7.8 -1.1 -22.0 +5.5
June 19, 2019

Per KDB 865664 D01 3.2.2 82 C, D

Antenna VSWR with Head TSL
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Schmid & Partner Engineering AG s p e a g

Zeughausstrasse 43, 8004 Zurich, Switzerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@speag.com, http://www.speag.com

Certificate of Conformity / First Article Inspection

ltem Oval Flat Phantom ELI 5.0
Type No QD OVA 002 A
Series No 1108 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland

Tests
Complete tests were made on the prototype units QD OVA 001 A, pre-series units QD OVA 001 B as
well as on some series units QD OVA 001 B. Some tests are made on all series units QD OVA 002 A.

Test Requirement Details Units tested
Shape Internal dimensions, depth and | Bottom elliptical 600 x 400 Prototypes
sagging are compatible with mm, Depth 190 mm,
standards dimension compliant with [1]
for f > 375 MHz
Material thickness | Bottom: dimension compliant with all
2.0mm +/- 0.2mm [3] for f > 800 MHz
Material rel. permittivity 2 — 5, rel. permittivity 3.5 +/- 0.5 Material
parameters loss tangent £ 0.05, atf< 6 loss tangent < 0.05 samples
GHz
Material Compatibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liquids. ** Material
sample
Sagging Sagging of the flat section in within tolerance for filling Prototypes,
tolerance when filled with height up to 155 mm samples
tissue simulating liquid.

**  Note: Compatibility restrictions apply certain liquid components mentioned in the standard,
containing e.g. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibility.

Standards

[11 OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields", Edition 01-01

[2] IEEE 1528-2003, “Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques, December 2003

[38] IEC 62209-1 ed1.0, “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 to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18

[4] IEC 62209-2 ed1.0, “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 wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", 2010-03-30

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of body-worn SAR measurements and system performance checks as specified in [1 — 4]
and further standards.

Date 25.7.2011 Speag

o Schmi nar-Enginearin
Zeug rass 3, BOM
Signature / Stamp Phon 9779

info spaag com, hp: l/www speag.com
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