COMMERCIAL-IN-CONFIDENCE

Annex 1
Calibration Certificate of NRP-Z23 power sensor
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Material Number 1137.8002.02 Serial Number 100063 Certificate Number 10-300287035
Calibration Method NRVC-1109.0930.32 Relative Humidity ~ 20%-60%
Kahbrieranwesung Relative Luftfeuchte

Ambient Temperature {23 .: ) b
Umgebungstemperatur

Working standards used (having a ifi effect on the

3 - (mit itk Einfluss auf die Genauwgheit)

Tem Type Serial Number Calibration Certificate Number Cal, Due
Gegenstand Tvp Serennummer Kalibrierscheinnummer Kalibr, bis
Dual Channel Powermeter NRVD 100862 0114 D-K-15195-01-00 2013-08 2014-11-30
Dual Channel Power Meter NRVD B2B582/0023 0113 D-K-156195-01-00 2013-08 2014-11-30
Vector Network Analyzer VM B365228/0020 0102-DKD-K-16101-2011-08 2013-10-31
Acess Set for Lin, Measurement NRVC-82 B4BIYTI0028 0085 D-K-15195.01-00 2013-01 014.04-30
Calibration Kit Type N ;50 Ohm 850548 TO5A00160 2AT-01723 [METAS] 2015-03-11
Power Standard NRVC BIGASTIO006 0082 D-K-15195-01-00 2013.01 2014-04-30
C Y take the uncertainties into account.

Die b die M
Notes
Anmerkungen

Installed options are included in calibration, Depending on installed options, numbers of pages of the record are not consecutive
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Annex 2

Calibration certificate of MS4623 VNA and 3658 1KKF/1 auto-cal kit

Certificate of Calibration ZInritsu

Discover What's Possible ™

Customer ANRITSU EMEA LIMITED
INDEXSAR LTD 200 CAPABILITY GREEN
INDEXSAR LTD_ LUTON LUT 3LU

UNITED KINGDOM
QAKFIELD HOUSE Tel +44 (D) 1582 433285
NEWDIGATE Fax:+4d4 (0) 1682 456675
SURREY RHS 5BG Emait service escifiew.anritsu.com
UNITED KINGDOM
Date of Issue: 21/01/2014 Certificate N°: RMA20021769
Customer: INDEXSAR LTD Order N°: Contract
Manufacturer: Anritsu Company

Model Serial Number Description

MS46238 003102 VNA, 10 MHZ-6 GHZ ACTIVE

36581KKFM 001902 TESTED & CHARACTERIZED TO 6 GHZ

Anritsu EMEA Limited does hereby certify the above listed equipment complies to published or
stated specifications at the measured parameters, and has been calibrated to the general
requirements of ISO 17025 against instruments whose accuracies are traceable to National or
International Standards, where such standards are applicable.

Within specification before calibration (yes )
Repair required before calibration (no )
Electrical Safety (yes )
Laser safety class ( )

Naote Original calibration results are aftached and coples held on file at Anntsu EMEA Limited
The attached results relate only to the instrument under calibration.
Annitsu EMEA Limitad Quality system & cerified to ISO8001 2000 (Cert No. FQA 0353178)
This Cartificate comprises of
Cartihicate of Calibration
Coll Report
25 Poge(s) of test results

N A
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Product Service

ANNEX B

DIPOLE CALIBRATION REPORTS
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Product Service

Test Equipment Number (TE): 4413
Calibration Class: A

TUV SUD Product Service

Internal Calibration Laboratory Report

Date of Calibration:  18/03/2014 Report Number: 26602

Calibration Expiry Date: 18/03/2017 Page 1 of 6

It is certified that the test(s) detailed in the above Calibration Report have been carried out to the
requirement of the specification, unless otherwise stated above. The quality control arrangements
adopted in respect of these tests have accorded with the conditions of our UKAS registration. The

uncertainties are for an estimated confidence probability of not less than 95%.

Manufacturer: IndexSar Ltd
Item: Dipoles
Model: 700

Serial No: 0279

Calibration Procedure, as per: CP036/CAL
The results recorded, were taken after a warm up period of 1 Hour(s) in an

ambient temperature of 23.2°C +3°C @ 29.3% RH +10% RH. The mains voltage was 240V +10%.

M-

Calibration Engineer:

N. R. Grigsby
v/
Approved Signatory: ‘/’Z/Kdt
A.T. Pearce
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Product Service

Report Ne
Page 2 of 6

CALIBRATION LABORATORY REPORT

TUV SUD Product Service

Calibration Classification and Key to Results

(X) Class A: All results measured, lie within the specification limits, even when extended by their measurement
uncertainties. The instrument therefore complies with the specification.

( ) Class B: Some/all results measured, lie INSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefare not possible to state compliance of these results. However, these results indicate that
compliance is more probable than non-compliance. (***)

( ) Class C: Somefall results measured, lie OUTSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefore not possible to state compliance of these results. However, these results indicate that non-
compliance is more probable than compliance. (**)

( ) Class D: Some/all results measured, lie OUTSIDE the specification limits, by a margin greater than their
measurement uncertainties. Those results therefore, do not comply with the specification. (*)

( ) Class R: The instrument was repaired prior to calibration. Refer to enclosed repair report for details.
Test Equipment Used On This Calibration

Make & Model Description Calibration Due TEID
Rohde & Schwarz: NRV-Z1 Power Sensor 14/06/2014 TEQOE0
Hewlett Packard: ESG4000A Signal Generator 22/05/2014 TEOOG1
Narda: 7T66F-20 Aftenuator (20dB, 20W) 13/06/2014 TEO483
Hewlett Packard: 87530 Metwork Analyser 23/04/2014 TE1149
Hewlett Packard: 85054A 'N' Calibration Kit 241212014 TE1308
IndexSar Ltd: 7401 (VDC0830-20) Bi-directional Coupler TE2414
IndexSar Ltd: VBM2500-3 Vfalidation Amplifier (10MHz - 2.5GHz) TE2415
Rotronic: 1-1000 Hygromer 03/04/2014 TE2784
Rohde & Schwarz: NRV- Z5 Power Sensor 14/06/2014 TE2878
Rehde & Schwarz: NRVD Dual Channel Power Meter 14/06/2014 TE3259
R.S Compenents; Meter 615-8208 & Type K T/C Meter & T/C 08/07/2014 TE3612
IndexSar Ltd: SARAC Cartesian 4-axis Robot TE4079
IndexSar Ltd: White BEenchtop Part of SARAC System TE4080
IndexSar Ltd: Wooden Bench Fart of SARAC System TE4081
IndexSar Ltd: IPX-050 Immersible SAR Prcbe 07/03/2015 TE4313
IndexSar Ltd: IXB-2HF 700- 6000MHz  Flat Phantom TE4400
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Product Service

Report Ne
Page 3 of 6

CALIBRATION LABORATORY REPORT

Dipole impedance and return loss

The dipoles are designed to have low return loss ONLY when presented against a lossy-phantom at the specified
distance. A Vector Network Analyser (VNA) was used to perform a return loss measurement on the specific dipole when
in the measurement-location against the box phantom. The distance was as specified in the standard i.e. 15mm from the
liguid {for 700MHz).

The impedance was measured at the SMA-connector with the network analyser.
The following parameters were measured against Head fluid:

; . RefZ} =52.35 0
Dipole impedance at 700MHz ImZ} = -3.65 0

Return loss at T00MHz -27.29 dB
Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

The measurements repeated against Body fluid:
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Product Service

Report M2
Paged of &

CALIBRATICN LABORATCRY REPORT

2 ; RefZ1=512150
Dipole impedance at 7OOMHz M7= 51 0
Return loss at 700MHz -22.58 dB

Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

SAR Validation Measurement in Brain Fluid

SAR walidation checks have been performed using the 700MHz dipole and the boxphantomn located on the SARA-C
phantom support base on the SARA-C robot system. Tests were then conducted at afeed power level of approx. 0.25WY.
The actual power level was recorded and used to normalise the resuls obtained to the standard input power conditions
of P (forward power). The ambient temperature was 23.2°C and the relative hurmidity was 29.3% during the

measurements.

The phantom was filled with 700MHz brain liquid using a recipe from [1],which has the following electrical parameters
{measured using an Indexsar DiLine kit) at 7OOMHz at the measurement temperature:

Relative Permittivity 426
Conductivity 0896 S/m
Fluid Temperature 226 °C

The SARA-C software version v5.08.11 was used with Indexsar [XP_050 probe Serial Number 204 previously calibrated
using waveguides.

The 30 measurement made using the dipole at the bottormn of the phantom box is shown below:

I vertical (mm)
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Product Service

Report Ne
Page 6of 6

CALIBRATION LABORATORY REPORT

The validation results normalised to an input power of 1W (forward power) were:

Measured SAR Measured SAR values Target SAR values
values (Wikg) (Wika) (W/kg) derived from
(250mW input (Normalised to W feed system validation
power) power) and % Variance from (Normalised to 1TW
target Value. feed power)
Measured | % Variance
1g SAR 2.061 8.20 B8.97* 767"
10g SAR 1.40 5.57 8.91* 511*

* In the specifications, SAR validation target values are only define for standardised measurements in brain fluid. Using
the target values (W/kg) derived from system validation with brain fluid the validation measurements are within + 10% of
Target values.

*Variance against target values (W/kg) derived from system validation with brain fluid.

References

[1] IEEE Std 1528-2013. |EEE recommended practice for determining the peak spatial-average specific absorption rate
(SAR) in the human body due to wireless communications devices: Measurement Techniques — Description.

[2]BS EN 62209-1:2006 Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human medels, 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).

[3]BS EN 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 to the human body (frequency range of 300
MHz to 6 GHz) (IEC 62209-2:2010)

[4] FCC KDB 865664 D01 SAR Measurement 100MHz to 6GHz VO1r03
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Product Service

Test Equipment Number (TE): 3857
Calibration Class: A

TUV SUD Product Service

Internal Calibration Laboratory Report

Date of Calibration:  19/02/2014 Report Number: 26553

It is certified that the test(s) detailed in the above Calibration Report have been carried out to the

Calibration Expiry Date: 19/02/2017 Page 1 of 6

requirement of the specification, unless otherwise stated above. The quality control arrangements
adopted in respect of these tests have accorded with the conditions of our UKAS registration. The
uncertainties are for an estimated confidence probability of not less than 95%.

Manufacturer: Speag
Item: Dipoles
Model: D835Vv2
Serial No: 447

Calibration Procedure, as per: CP036/CAL
The results recorded, were taken after a warm up period of 1 Hour(s) in an

ambient temperature of 22.6°C +3°C @ 43.9% RH #10% RH. The mains voltage was 240V £10%.

M-

Calibration Engineer:

N. R. Grigsby
(T
Approved Signatory: L/M(
A.T. Pearce
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Product Service

Report Ne 26553
Page 2 of 6

CALIBRATION LABORATORY REPORT

TUV SUD Product Service

Calibration Classification and Key to Results

(X) Class A: All results measured, lie within the specification limits, even when extended by their measurement
uncertainties. The instrument therefore complies with the specification.

( ) Class B: Some/all results measured, lie INSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefore not possible to state compliance of these results. However, these results indicate that
compliance is more probable than non-compliance. (***)

( ) Class C: Somefall results measured, lie OUTSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefore not possible to state compliance of these results. However, these results indicate that non-
compliance is more probable than compliance. (**)

( ) Class D: Some/all results measured, lie OUTSIDE the specification limits, by a margin greater than their
measurement uncertainties. Those results therefore, do not comply with the specification. (*)

( ) Class R: The instrument was repaired prior to calibration. Refer to enclosed repair report for details.
Test Equipment Used On This Calibration

Make & Model Description Calibration Due TEID
Rehde & Schwarz: NRV-Z1 Power Sensor 14/06/2014 TEQOE0
Hewlett Packard: ESG4000A Signal Generator 22/05/2014 TEOOG1
Narda: 7T66F-20 Aftenuator (20dB, 20W) 13/06/2014 TEO483
Hewlett Packard: 87530 Metwork Analyser 23/04/2014 TE1149
Hewlett Packard: 850544 'N' Calibration Kit 241212014 TE1308
IndexSar Ltd: 7401 (VDC0830-20) Bi-directional Coupler TE2414
IndexSar Ltd: VBM2500-3 Vfalidation Amplifier (10MHz - 2.5GHz) TE2415
Rotronic: 1-1000 Hygromer 03/04/2014 TE2784
Rohde & Schwarz, NRV- Z5 Power Sensor 14/06/2014 TE2878
Rehde & Schwarz: NRVD Dual Channel Power Meter 14/06/2014 TE3259
R.S Compenents; Meter 615-8206 & Type K T/C Meter & T/C 08/07/2014 TE3612
IndexSar Ltd: Cartesian Leg Extension Part of SARAC System TE4078
IndexSar Ltd: SARAC Cartesian 4-axis Robot TE4079
IndexSar Ltd: White Benchtop Fart of SARAC System TE4080
IndexSar Ltd: Wooden Bench Part of SARAC System TE4081
IndexSar Ltd: IPX-050 Immersible SAR Prcbe 07/03/2015 TE4313
IndexSar Ltd: IXB-2HF 700- 6000MHz Flat Phantom TE4400
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Report Ne 26553
Page 3 of 6

CALIBRATION LABORATORY REPORT

Dipole impedance and return loss

The dipoles are designed to have low return loss ONLY when presented against a lossy-phantom at the specified
distance. A Vector Network Analyser (VNA) was used to perform a return loss measurement on the specific dipole when
in the measurement-location against the box phantom. The distance was as specified in the standard i.e. 15mm from the
liquid (for 835MHz).

The impedance was measured at the SMA-connector with the network analyser.
The following parameters were measured against Head fluid:

; ; Re{Z} =47.30 Q
Dipole impedance at 835MHz Im{Z} = 156 O

Return loss at 836MHz -29.77 dB
Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

The measurements repeated against Body fluid:
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Report M2 26553
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CALIBRATICN LABORATCRY REPORT

: : Re{Z}=46.68 0
Dipole impedance at835MHz Imi7] = 7.08 0
Return loss at 835 MHz -71.90 dB

Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

SAR validation Measurement in Brain Fluid

SAR walidation checks have been performed using the 835MHz dipole and the box-phantom located on the SARA-C
phantom support base on the SARAC robot system. Tests were then conducted at afeed power level of approx. 0.25WY.
The actual power level was recorded and used to normalise the results obtained to the standard input power conditions
of 1YW (forward power). The ambient temperature was 22 6°C and the relatve humidity was 43.9% during the

measurements.

The phantom was filled with 835MHz brain liquid using a recipe from [1], which has the following electrical parameters
{measured using an Indexsar Diline kit) at 835MHz at the measurement temperature:

Relative Permittivity 4167
Conductivity 0895 S/m
Fluid Temperature 226 °C

The SARAC software version vB8.08.11 was used with Indexsar KP_050 probe Serial NMumber 204 previously calibrated
uging waveguides.

The 30 measurement made using the dipole at the bottorn of the phantom boxis shown below:

Z wertical (mm)
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CALIBRATICN LABORATCRY REPORT

The validation results normalised to an input power of 1% (forward power) were:

M easured SAR M easured SAR values Target SARvalues
values (A kg k) ik derived from
(250N input (Mormalised to 1%y feed gystemyvalidation
power) powver) and % Variance from (Mormalized to 1YY
target Value. feed power)
Measured | % “ariance
1q SAR 2.65 10.55 193 10.35
10g SAR 1.73 585 212 574

Allvalidation measurements are with £ 10% of Target values asrequired in standards [1][2]3][4]

SAR Measurement in Body Fluid

SAR walidation checks have been performed using the 835MHz dipole and the box-phantomn located on the SARA-C
phantom support base on the SARAC robot system. Tests were then conducted at afeed power level of approx. 0.23%Y.
The actual power level was recorded and used to normalise the results obtained to the standard input power conditions
of 1YW (forward power). The ambient temperature was 22 .9°C and the relatve humidity was 35.4% during the

measurements.

The phantom was filled with 835MHz body liquid using a recipe from [1][4], which has the following electrical parameters
{measured using an Indexsar Diline ki) at 535MHz at the measurement termperature:

Relative Permittivity 5656
Conductivity 1.006 S/m
Fluid Temperature 225 ¢

The SARAC software version v5.08.11 was used with Indexsar [XP_030 probe Serial Mumber 204 previously calbrated
uging waveguides.

The 30 measurement made using the dipale at the bottom of the phantom box is shown below:

I vertipcg) {mma

=
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Report N2 26553
Page 6of 6

CALIBRATION LABORATORY REPORT

The validation results normalised to an input power of 1W (forward power) were:

Measured SAR Measured SAR values Target SAR values
values (Wikg) (Wika) (W/kg) derived from
(250mW input (Normalised to W feed system validation
power) power) and % Variance from (Normalised to 1TW
target Value. feed power)
Measured | % Variance
1g SAR 265 10.56 2.01* 10.35*
10g SAR 1.77 7.08 460" 6.74*

* In the specifications, SAR validation target values are only define for standardised measurements in brain fluid. Using
the target values (Wikg) derived from system validation with brain fluid the validation measurements are within + 10% of
Target values.

*Variance against target values (W/kg) derived from system validation with brain fluid.

References

[1] IEEE Std 1528-2013. |EEE recommended practice for determining the peak spatial-average specific absorption rate
(SAR) in the human body due to wireless communications devices: Measurement Techniques — Description.

[2]BS EN 62208-1:2006 Human exposure to radio frequency fields from hand-held and bedy-mounted wireless
communication devices — Human medels, 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).

[3]BS EN 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 to the human body (frequency range of 300
MHz to 6 GHz) (IEC 62209-2:2010)

[4] FCC KDB 865664 D01 SAR Measurement 100MHz to 6GHz VO1r03
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Test Equipment Number (TE): 3876

Calibration Class: A
TUV SUD Product Service

Internal Calibration Laboratory Report

Date of Calibration:  19/02/2014 Report Number: 26575

It is certified that the test(s) detailed in the above Calibration Report have been carried out to the

Calibration Expiry Date: 19/02/2017 Page 1 of 6

requirement of the specification, unless otherwise stated above. The quality control arrangements
adopted in respect of these tests have accorded with the conditions of our UKAS registration. The
uncertainties are for an estimated confidence probability of not less than 95%.

Manufacturer: Speag
Item: Dipoles
Model: D1900V2
Serial No: 546

Calibration Procedure, as per: CP036/CAL
The results recorded, were taken after a warm up period of 1 Hour(s) in an

ambient temperature of 22.4°C £3°C @ 43.4% RH £10% RH. The mains voltage was 240V +10%.

M-

Calibration Engineer:

N. R. Grigsby
Approved Signatory: ﬁ/é/&‘“
A.T. Pearce
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Report N2 26575
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CALIBRATION LABORATORY REPORT

TUV SUD Product Service

Calibration Classification and Key to Results

(X) Class A: All results measured, lie within the specification limits, even when extended by their measurement
uncertainties. The instrument therefore complies with the specification.

( ) Class B: Some/all results measured, lie INSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefaore not possible to state compliance of these results. However, these results indicate that
compliance is more probable than non-compliance. (***)

( ) Class C: Somefall results measured, lie OUTSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefore not possible to state compliance of these results. However, these results indicate that non-
compliance is more probable than compliance. (**)

( ) Class D: Some/all results measured, lie OUTSIDE the specification limits, by a margin greater than their
measurement uncertainties. Those results therefore, do not comply with the specification. (*)

( ) Class R: The instrument was repaired prior to calibration. Refer to enclosed repair report for details.
Test Equipment Used On This Calibration

Make & Model Description Calibration Due TEID
Rohde & Schwarz: NRV-Z1 Power Sensor 14/06/2014 TEQOE0
Hewlett Packard: ESG4000A Signal Generator 22/05/2014 TEOOG1
Narda: 7T66F-20 Aftenuator (20dB, 20W) 13/06/2014 TEO483
Hewlett Packard: 87530 Metwork Analyser 23/04/2014 TE1149
Hewlett Packard: 85054A 'N' Calibration Kit 241212014 TE1308
IndexSar Ltd: 7401 (VDC0830-20) Bi-directional Coupler TE2414
IndexSar Ltd: VBM2500-3 Vfalidation Amplifier (10MHz - 2.5GHz) TE2415
Rotronic: 1-1000 Hygromer 03/04/2014 TE2784
Rohde & Schwarz: NRV- Z5 Power Sensor 14/06/2014 TE2878
Rehde & Schwarz: NRVD Dual Channel Power Meter 14/06/2014 TE3259
R.S Compenents; Meter 615-8208 & Type K T/C Meter & T/C 08/07/2014 TE3612
IndexSar Ltd: SARAC Cartesian 4-axis Robot TE4079
IndexSar Ltd: White BEenchtop Part of SARAC System TE4080
IndexSar Ltd: Wooden Bench Fart of SARAC System TE4081
IndexSar Ltd: IPX-050 Immersible SAR Prcbe 07/03/2015 TE4313
IndexSar Ltd: IXB-2HF 700- 6000MHz Flat Phantom TE4400
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Dipole impedance and return loss

The dipoles are designed to have low return loss ONLY when presented against a lossy-phantom at the specified
distance. A Vector Network Analyser (VNA) was used to perform a return loss measurement on the specific dipole when
in the measurement-location against the box phantom. The distance was as specified in the standard i.e. 10mm from the
liquid (for 1900MHz).

The impedance was measured at the SMA-connector with the network analyser.
The following parameters were measured against Head fluid:

; ; Re{Z} =47.36 Q
Dipole impedance at 1800MHz Im{Z} =-1.06 0

Return loss at 1900MHz -30.59 dB
Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

The measurements repeated against Body fluid:
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: F RelZ1=4946 0
Dipole impedance at 1900MHz ImZl=506 0

Return loss at 1900MHz -29.73 dB
Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

SAR validation Measurement in Brain Fluid

SAR walidation checks have been performed using the 1900MHz dipole and the box-phantorn located on the SARA-C
phantom support base on the SARA-C robot system. Tests were then conducted at afeed power level of approx. 0.23%Y.
The actual power level was recorded and used to normalise the results obtained to the standard input power conditions
of 1WA (forward power). The ambient temperature was 22.4°C and the relative humidity was 43.4% during the
measurements.

The phantom was filled with 1900MHz brain liquid using a recipe from [1], which has the following electrical parameters
{measured using an Indexsar DiLine kit) at 1900MHz at the measurement temperature:

Relative Permittivity 3928
Conductivity 1433 S/m
Fluid Temperature 226 °C

The SARA-C software version vB6.08.11 was used with Indexsar [XP_050 probe Serial Number 204 previously calibrated
using waveguides.

The 30 measurement made using the dipale at the bottom of the phantom box is shown below:
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The validation results normalised to an input power of 1% (forward power) were:

M easured SAR M easured SAR values Target SARvalues
values (A kg k) ik derived from
(250N input (Mormalised to 1%y feed gystemyvalidation
power) powver) and % Variance from (Mormalized to 1YY
target Value. feed power)
Measured | % “ariance
1q SAR 1037 41.28 3.10 40.04
10g SAR 5464 21.75 217 21.29

Allvalidation measurements are with £ 10% of Target values as required in standards [1][2][3][4]

SAR Measurement in Body Fluid

SAR walidation checks have been performed using the 1900MHz dipole and the box-phantomn located on the SARA-C
phantom support base on the SARAC robot system. Tests were then conducted at afeed power level of approx. 0.23%Y.
The actual power level was recorded and used to normalise the results obtained to the standard input power conditions
of 1YW (forward power). The ambient temperature was 22 .2°C and the relatve humidity was 49.1% during the

measurements.

The phantom was filled with 1900MHz body liquid using a recipe fram [1]4], which has the following electrical
parameters (measured using an Indexsar DiLine kit) at 1900MHz at the measurement temperature:

Relative Permittivity 5321
Conductivity 1596 S/m
Fluid Temperature 227 ¢

The SARAC software version v5.08.11 was used with Indexsar [XP_030 probe Serial Mumber 204 previously calbrated
uging waveguides.

The 30 measurement made using the dipale at the bottom of the phantom box is shown below:

[
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The validation results normalised to an input power of 1W (forward power) were:

Measured SAR Measured SAR values Target SAR values
values (Wikg) (Wika) (W/kg) derived from
(250mW input (Normalised to W feed system validation
power) power) and % Variance from (Normalised to 1TW
target Value. feed power)
Measured | % Variance
1g SAR 10.12 4029 0.63* 40.04*
10g SAR 5.38 21.41 0.54** 21.29*

* In the specifications, SAR validation target values are only define for standardised measurements in brain fluid. Using
the target values (Wikg) derived from system validation with brain fluid the validation measurements are within + 10% of
Target values.

*Variance against target values (W/kg) derived from system validation with brain fluid.

References

[1] IEEE Std 1528-2013. |EEE recommended practice for determining the peak spatial-average specific absorption rate
(SAR) in the human body due to wireless communications devices: Measurement Techniques — Description.

[2]BS EN 62208-1:2006 Human exposure to radio frequency fields from hand-held and bedy-mounted wireless
communication devices — Human medels, 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).

[3]BS EN 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 to the human body (frequency range of 300
MHz to 6 GHz) (IEC 62209-2:2010)

[4] FCC KDB 865664 D01 SAR Measurement 100MHz to 6GHz VO1r03
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Test Equipment Number (TE): 3875
Calibration Class: A

TUV SUD Product Service

Internal Calibration Laboratory Report

Date of Calibration: 19/02/2014 Report Number: 26576

It is certified that the test(s) detailed in the above Calibration Report have been carried out to the

Calibration Expiry Date: 19/02/2017 Page 1 0f 6

requirement of the specification, unless otherwise stated above. The quality control arrangements
adopted in respect of these tests have accorded with the conditions of our UKAS registration. The
uncertainties are for an estimated confidence probability of not less than 95%.

Manufacturer: Speag
Item: Dipoles
Model: D2450V2
Serial No: 715

Calibration Procedure, as per: CP036/CAL
The results recorded, were taken after a warm up period of 1 Hour(s) in an

ambient temperature of 22.6°C +3°C @ 34.0% RH +10% RH. The mains voltage was 240V +10%.

M-

Calibration Engineer:

N. R. Grigsby
/ -":‘M,\_,
Approved Signatory: Jz//f
A.T. Pearce
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Calibration Classification and Key to Results

(X) Class A: All results measured, lie within the specification limits, even when extended by their measurement
uncertainties. The instrument therefore complies with the specification.

( ) Class B: Some/all results measured, lie INSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefaore not possible to state compliance of these results. However, these results indicate that
compliance is more probable than non-compliance. (***)

( ) Class C: Somefall results measured, lie OUTSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefore not possible to state compliance of these results. However, these results indicate that non-
compliance is more probable than compliance. (**)

( ) Class D: Some/all results measured, lie OUTSIDE the specification limits, by a margin greater than their
measurement uncertainties. Those results therefore, do not comply with the specification. (*)

( ) Class R: The instrument was repaired prior to calibration. Refer to enclosed repair report for details.
Test Equipment Used On This Calibration

Make & Model Description Calibration Due TEID
Rohde & Schwarz: NRV-Z1 Power Sensor 14/06/2014 TEQOE0
Hewlett Packard: ESG4000A Signal Generator 22/05/2014 TEOOG1
Narda: 7T66F-20 Aftenuator (20dB, 20W) 13/06/2014 TEO483
Hewlett Packard: 87530 Metwork Analyser 23/04/2014 TE1149
Hewlett Packard: 85054A 'N' Calibration Kit 241212014 TE1308
IndexSar Ltd: 7401 (VDC0830-20) Bi-directional Coupler TE2414
IndexSar Ltd: VBM2500-3 Vfalidation Amplifier (10MHz - 2.5GHz) TE2415
Rotronic: 1-1000 Hygromer 03/04/2014 TE2784
Rohde & Schwarz: NRV- Z5 Power Sensor 14/06/2014 TE2878
Rehde & Schwarz: NRVD Dual Channel Power Meter 14/06/2014 TE3259
R.S Compenents; Meter 615-8208 & Type K T/C Meter & T/C 08/07/2014 TE3612
IndexSar Ltd: SARAC Cartesian 4-axis Robot TE4079
IndexSar Ltd: White BEenchtop Part of SARAC System TE4080
IndexSar Ltd: Wooden Bench Fart of SARAC System TE4081
IndexSar Ltd: IPX-050 Immersible SAR Prcbe 07/03/2015 TE4313
IndexSar Ltd: IXB-2HF 700- 6000MHz Flat Phantom TE4400
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Dipole impedance and return loss

The dipoles are designed to have low return loss ONLY when presented against a lossy-phantom at the specified
distance. A Vector Network Analyser (VNA) was used to perform a return loss measurement on the specific dipole when
in the measurement-location against the box phantom. The distance was as specified in the standard i.e. 10mm from the
liquid (for 2450MHz).

The impedance was measured at the SMA-connector with the network analyser.
The following parameters were measured against Head fluid:

; ; RefZ} =47.69 0
Dipole impedance at 2450MHz Im{Z) = 2.627 0

Return loss at 2450MHz -28.63 dB
Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

The measurements repeated against Body fluid:
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: 2 Re[Z1=4587 0
Dipale impedance at 2450MHz iz} =0.41 (]

Return loss at 2450MHz -27.32 dB
Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

SAR validation Measurement in Brain Fluid

SAR walidation checks have been performed using the 2450MHz dipole and the box-phantorn located on the SARA-C
phantom support base on the SARA-C robot system. Tests were then conducted at a feed power level of approx. 0.23%Y.
The actual power level was recorded and used to normalise the results obtained to the standard input power conditions
of 1WA (forward power). The ambient temperature was 22 65°C and the relative humidity was 34.0% during the
measurements.

The phantom was filled with 2450MHz brain liquid using a recipe from [1], which has the following electrical parameters
{measured using an Indexsar Diline kit) at 2450MHz at the measurement temperature:

Relative Permittivity 39.11
Conductivity 1.797 S/im
Fluid Temperature 226 °C

The SARA-C software version vB6.08.11 was used with Indexsar [XP_050 probe Serial Number 204 previously calibrated
using waveguides.

The 30 measurement made using the dipale at the bottom of the phantom box is shown below:

WA
Mo ow & M - @ @
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The validation results normalised to an input power of 1% (forward power) were:

M easured SAR M easured SAR values Target SARvalues
values (A kg k) ik derived from
(250N input (Mormalised to 1%y feed gystemyvalidation
power) powver) and % Variance from (Mormalized to 1YY
target Value. feed power)
Measured | % “ariance
1q SAR 1364 4,30 250 52,95
10g SAR 530 25,45 2458 24,83

Allvalidation measurements are with £ 10% of Target values as required in standards [1][2][3][4]

SAR Measurement in Body Fluid

SAR walidation checks have been performed using the 2450MHz dipole and the box-phantom located on the SARA-C
phantom support base on the SARAC robot system. Tests were then conducted at afeed power level of approx. 0.23%Y.
The actual power level was recorded and used to normalise the results obtained to the standard input power conditions
of 1YW (forward power). The ambient temperature was 22 .8°C and the relatve humidity was 30.2% during the
measurements.

The phantom was filled with 2450MHz body liquid using a recipe fram [1]4], which has the following electrical
parameters (measured using an Indexsar DiLine kit) at 2450MHz at the measurement temperature:

Relative Permittivity 51.09
Conductivity 1983 S/m
Fluid Temperature 227 ¢

The SARAC software version v5.08.11 was used with Indexsar [XP_030 probe Serial Mumber 204 previously calbrated
uging waveguides.

The 30 measurement made using the dipale at the bottom of the phantom box is shown below:
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The validation results normalised to an input power of 1W (forward power) were:

Measured SAR Measured SAR values Target SAR values
values (Wikg) (Wika) (W/kg) derived from
(250mW input (Normalised to W feed system validation
power) power) and % Variance from (Normalised to 1TW
target Value. feed power)
Measured | % Variance
1g SAR 13.47 53.64 125" 52.98*
10g SAR 6.37 25.36 2.13* 24.83*

* In the specifications, SAR validation target values are only define for standardised measurements in brain fluid. Using
the target values (Wikg) derived from system validation with brain fluid the validation measurements are within + 10% of
Target values.

*Variance against target values (W/kg) derived from system validation with brain fluid.

References

[1] IEEE Std 1528-2013. |EEE recommended practice for determining the peak spatial-average specific absorption rate
(SAR) in the human body due to wireless communications devices: Measurement Techniques — Description.

[2]BS EN 62209-1:2006 Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human medels, 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).

[3]BS EN 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 to the human body (frequency range of 300
MHz to 6 GHz) (IEC 62209-2:2010)

[4] FCC KDB 865664 D01 SAR Measurement 100MHz to 6GHz VO1r03
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Test Equipment Number (TE): 4403
Calibration Class: A

TUV SUD Product Service

Internal Calibration Laboratory Report

Date of Calibration:  19/02/2014 Report Number: 26577

It is certified that the test(s) detailed in the above Calibration Report have been carried out to the

Calibration Expiry Date: 19/02/2017 Page 1 of 6

requirement of the specification, unless otherwise stated above. The quality control arrangements
adopted in respect of these tests have accorded with the conditions of our UKAS registration. The
uncertainties are for an estimated confidence probability of not less than 95%.

Manufacturer: Speag
Item: Dipoles
Model: D2600V2
Serial No: 1034

Calibration Procedure, as per: CP036/CAL
The results recorded, were taken after a warm up period of 1 Hour(s) in an

ambient temperature of 22.6°C +3°C @ 32.2% RH +10% RH. The mains voltage was 240V +10%.

M-

Calibration Engineer:

N. R. Grigsby
Approved Signatory: 67{}/(“”
A.T. Pearce
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Calibration Classification and Key to Results

(X) Class A: All results measured, lie within the specification limits, even when extended by their measurement
uncertainties. The instrument therefore complies with the specification.

( ) Class B: Some/all results measured, lie INSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefaore not possible to state compliance of these results. However, these results indicate that
compliance is more probable than non-compliance. (***)

( ) Class C: Somefall results measured, lie OUTSIDE the specification limits, by a margin less than their measurement
uncertainties. It is therefore not possible to state compliance of these results. However, these results indicate that non-
compliance is more probable than compliance. (**)

( ) Class D: Some/all results measured, lie OUTSIDE the specification limits, by a margin greater than their
measurement uncertainties. Those results therefore, do not comply with the specification. (*)

( ) Class R: The instrument was repaired prior to calibration. Refer to enclosed repair report for details.
Test Equipment Used On This Calibration

Make & Model Description Calibration Due TEID
Rohde & Schwarz: NRV-Z1 Power Sensor 14/06/2014 TEQOE0
Hewlett Packard: ESG4000A Signal Generator 22/05/2014 TEOOG1
Narda: 7T66F-20 Aftenuator (20dB, 20W) 13/06/2014 TEO483
Hewlett Packard: 87530 Metwork Analyser 23/04/2014 TE1149
Hewlett Packard: 85054A 'N' Calibration Kit 241212014 TE1308
IndexSar Ltd: 7401 (VDC0830-20) Bi-directional Coupler TE2414
IndexSar Ltd: VBM2500-3 Vfalidation Amplifier (10MHz - 2.5GHz) TE2415
Rotronic: 1-1000 Hygromer 03/04/2014 TE2784
Rohde & Schwarz: NRV- Z5 Power Sensor 14/06/2014 TE2878
Rehde & Schwarz: NRVD Dual Channel Power Meter 14/06/2014 TE3259
R.S Compenents; Meter 615-8208 & Type K T/C Meter & T/C 08/07/2014 TE3612
IndexSar Ltd: SARAC Cartesian 4-axis Robot TE4079
IndexSar Ltd: White BEenchtop Part of SARAC System TE4080
IndexSar Ltd: Wooden Bench Fart of SARAC System TE4081
IndexSar Ltd: IPX-050 Immersible SAR Prcbe 07/03/2015 TE4313
IndexSar Ltd: IXB-2HF 700- 6000MHz Flat Phantom TE4400
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Dipole impedance and return loss

The dipoles are designed to have low return loss ONLY when presented against a lossy-phantom at the specified
distance. A Vector Network Analyser (VNA) was used to perform a return loss measurement on the specific dipole when
in the measurement-location against the box phantom. The distance was as specified in the standard i.e. 10mm from the
liquid (for 2600MHz).

The impedance was measured at the SMA-connector with the network analyser.
The following parameters were measured against Head fluid:

; ; RefZ} =50.05 0
Dipole impedance at 2600MHz Im{Z} = -6.207 Q

Return loss at 2600MHz -24.18 dB
Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

The measurements repeated against Body fluid:
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2 ; RelZ1=4732 0
Dipole impedance at 2600MHz 7l =6210
Return loss at 2600MHz -26.27 dB

Standards [1][2][3][4] call for dipoles to have a return loss better than 20dB

SAR Validation Measurement in Brain Fluid

SAR walidation checks have been performed using the 2800MHz dipole and the box-phantorn located on the SARA-C
phantom support base on the SARA-C robot system. Tests were then conducted at afeed power level of approx. 0.25WY.
The actual power level was recorded and used to normalise the resuls obtained to the standard input power conditions
of 1WA (forward power). The ambient temperature was 22 6°C and the relative hurmidity was 32.3% during the

measurements.

The phantam was filled with 2B00MHz brain liquid using a recipe from [1], which has the following electrical parameters
{measured using an Indexsar DiLine kit) at 2500MHz at the measurement temperature:

Relative Permittivity 3855
Conductivity 1960 S/m
Fluid Temperature 226 °C

The SARA-C software version v5.08.11 was used with Indexsar [XP_050 probe Serial Mumber 204 previously calibrated
using waveguides.

The 30 measurement made using the dipole at the bottormn of the phantom box is shown below:

Wem
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The validation results normalised to an input power of 1% forward power) were:

Measured SAR Measured SAR values Target SARvalues
values QATk) Ak ik derived from
(250rA input (Morrnalised to 1w feed system validation
power) powveer) and % Yariance fram (Mormalised to 14y
target Value, feed power)
Measured | % “ariance
1q SAR 1376 5476 -3.14 56,54
10g SAR 615 24 59 -0.04 56.54
Allvalidation measurements are with £ 10% of Target values as reqguired in standards [1][2][3][4]

SAR Measurement in Body Fluid

SAR walidation checks have been performed using the 2800MHz dipole and the box-phantom located on the SARA-C
phantom support base on the SARA-C robot system. Testswere then conducted at afeed power level of approx. 0.25WY.
The actual power level was recorded and used to normalise the results obtained to the standard input power conditions
of W (forward power). The ambient temperature was 22.8°C and the relative humidity was 33.6% during the

measurements.

The phantam was filled with 2600MHz body liquid using a recipe fram [1]4], which has the following electrical
parameters (measured using an Indexsar DiLine kit) at 2600MHz at the measurement temperature:

Relative Permittivity 5063
Conductivity 2.192 S/im
Fluid Temperature 227 ¢

The SARA-C software version vB6.08.11 was used with Indexsar XP_050 probe Serial Number 204 previously calibrated
using waveguides,

The 30 measurement made using the dipole at the bottormn of the phantom box is shown below:

mpl
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The validation results normalised to an input power of 1W (forward power) were:

Measured SAR Measured SAR values Target SAR values
values (Wikg) (Wika) (W/kg) derived from
(250mW input (Normalised to W feed system validation
power) power) and % Variance from (Normalised to 1TW
target Value. feed power)
Measured | % Variance
1g SAR 14.21 56.57 0.06** 56.54*
10g SAR 6.39 25.45 3.44* 24.6*

* In the specifications, SAR validation target values are only define for standardised measurements in brain fluid. Using
the target values (Wikg) derived from system validation with brain fluid the validation measurements are within + 10% of
Target values.

*Variance against target values (W/kg) derived from system validation with brain fluid.

References

[1] IEEE Std 1528-2013. |EEE recommended practice for determining the peak spatial-average specific absorption rate
(SAR) in the human body due to wireless communications devices: Measurement Techniques — Description.

[2]BS EN 62209-1:2006 Human exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices — Human medels, 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).

[3]BS EN 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 to the human body (frequency range of 300
MHz to 6 GHz) (IEC 62209-2:2010)

[4] FCC KDB 865664 D01 SAR Measurement 100MHz to 6GHz VO1r03
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Galibmtlun Laboratory of Schwalzerischer Kalibrierdienst
Schmid & Partner Service suisse d'dtalen nage

Eﬂginee ring AG Servizio swizzers di taraturn
Zeughausstrasse 43, B0 Zurich, Swiltzerland Swiss Callbration Sorvice
Receristived by tha Swiss Accroditasion Soevice (SA5) Aeroditation Me: SCS 108
The Swiss Accroditation Servico is one of the signatories o the EA
Multilateral Agroement far the reeegnition of ealibration certilicates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
MiA not applicable or not measured
Calibration is Performed According to the Following Standards:

a) IEC §2209-2, "Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Dewvices in the Frequency Range of 30 MHz
to & GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to
determine the Specific Absorption Rate (SAR) for including accessories and multiple
transmitters”, March 2010

b) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Hurnan Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplerment G (Edition 01-01) to Bulletin 65

Additianal Decumentation:
c) DASY4/S Systerm Handbook
Methods Applied and Interpretation of Parameters:

¢« Measurement Conditions: Further details are available from the Validation Repor at the
end of the cerificate. All figures stated in the certificate are valid at the frequency
indicated.

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

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positionad under the liguid filled phantorn. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. Mo uncertainty required.

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

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

¢ SAA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connactor.

o SAR for nominal TSL paramefars: The measured TSL parameters are used to calculate
the nominal SAR rasult,

Canificate No: D3GH2V2-1100_Mar11 Page 2 of 14
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Measurement Conditions

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

COMMERCIAL-IN-CONFIDENCE

DASY Verslon DASYs W52.6.2
Extrapelation Advanced Extrapalation
Phantam Maodular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Area Sean resolution dx, dy = 10 mm
Zoom Scan Resolution i, dy = 4.0 mm, dz = 1.4 mm
5200 MHz £ 1 MHz
Fraguancy 5500 MHz £ 1 MH2
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The following paramaters and calculations werne applied.
Temperature Permittivity Conductivity
Mominal Head TSEL paramaterg B0 B0 468 mhovm
Measured Head TSL parameters 220202 "C 3426 % 4.51 mho/m =6 %
Head TSL temperature during test (22.0202)°C =,
SAR result with Head TSL at 5200 MHz
SAR averaged over 1em’ (1 g) of Head TSL condition
SAR measured 100 W Ingut powear 831 mWig
SAR nommalized nomalized o 1W B3.1mW /g

SAR for nominal Head TSL parameters

normalized o 1W

B3.2 mW J g = 19.9 % (k=2)

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

5AR measured 100 mW input power 236mWig

5AR normalized normalized to 1W 23EmWig

SAR for nominal Head TSL paramaters normalizad to 1W 236 mW i g =185 % (k=2)
GCerificata No: DSGHEzVE-1100_Mari1 Page d of 14
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Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Product Service

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Head TSL parameters (22.0+0.2) °C 359+6% 4.80 mho/m £6 %
Head TSL temperature during test (22.0x0.2)°C -~ -

SAR result with Head TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 100 mW input power BO9BmMW /g
SAR normalized normalized to 1W 89.8mW /g

SAR for nominal Head TSL parameters

normalized to 1W

89.8 MW / g = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.54mW /g
SAR normalized normalized to 1W 256.4mW /g

SAR for nominal Head TSL parameters

normalized to 1W

254 mW /g = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0+£02)°C 355+6% 5.10 mho/m + 6 %
Head TSL temperature during test (22.0+0.2) °C . -

SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL condition
SAR measured 100 mW input power B.39mW /g
SAR normalized normalized to 1W 83.9mwW/g

SAR for nominal Head TSL parameters

normalized to 1W

83.9 mW / g = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

237TmW/g

SAR normalized

normalized to 1W

23.7mW /g

normalized to 1W 23.7mW /g +19.5 % (k=2)

SAR for nominal Head TSL parameters

Cedifinate Na® DRGH7V2-1100 Mari1 Pana 4 nf14
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Head TSL parameters at 5500 MHz

The following parameters and calcubations wene applied.

Temperabure Permittivity Conductivity

Nominal Head TSL paramaters 200 a5 8 4.98 mhalm
Measured Head TSL parameters {22.0 £ 0.2) G 359 +6% 4.80 mho/m £ 6 9%
Head TSL temperature during test (22.0 x0.2)°C ees -

SAR result with Head TSL at 5500 MHz
SAR averaged over 1 em” (1 g) of Head TSL condition
SAR measuwred 100 mW input power B.98mW /g
SAR nomalized narmalized to 1W BIBmMW /g

SAR for nominal Head TSL parameters

nemmalized o 1W

B9.8 MW /g £ 19.9 % (k=2)

SAR averaged over 10 6m” (10 @) of Head TSL condition
SAR measurad 100 mW input power 254mW /g
SAR narmalized normalized to W 254mW /g

SAR for nominal Head TSL parameters

narmalized to 1W

254 mW /g = 19.5 % (k=2)

Head TSL parameters at 5800 MHz

Thea follewing parameters and calculations: wene applied.

Temperature Permittivity Comductivity

Mominal Head TSL parameters 220°C 35.3 5.27 mhsm
Measured Head TSL parameters {220 £0.2)°C 355+6% 5,10 mho'm + 6 %
Head TSL tempe rature during test (220=02)°C -

SAR result with Head TSL at 5800 MHz
SAR averaged over 1 em” {1 g) of Head TSL conition
SAR measwred 100 mW imput power BIamW/g
SAR nomalized normalized to 1W Bamw/g

SAR for nominal Head TSL parameters

normalized to 1W

B3.9 mW /g + 19.9 % (k=2)

SAR averaged ower 100 em’ (10 g) of Head TSL condition
SAR measured 100 mW input power 237TmWig
SAR narmalized normalized to 1W 23T mW g

SAR for nominal Head TSL parameters

normalized to 1W

23.7 mW [ g = 19.5 % (k=2)

Cadificale Mo OSSHAY2- 1100 Mart 1 Pannd ol 14
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductiwity

Hominal Body TSL parameters 220°C 48.0 530 mhofm

Measured Body TSL parameters (220=02)°C 484 £ &% 5.48 mho/m =6 %

Body TSL ternperature during test 210+ 02)°C —
SAR result with Body TSL at 5200 MHz

ZAR averaged over 1 em’ (1 g) of Body T5L condition

SAR measured 100 mW input power TF0OmW /g

SAH nosmalized nomalized to 1W 77.0mwW /g

SAR for nomimal Body TSL parameters

normmakized to 1W

76.8 mW /g = 19.9 % (k=2)

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

SAR measured 100 mW input power 214 mW /g

SAR normalized normnalized 1o 1W 21.4mW /g

GAR for nominal Body TSL parametars nomnalized o 1% 214 mW /i g+19.5 % (k=2
Baody TSL parameters at 5500 MHz

The following paramedars and calculations were applied,
Temperature Parmittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.6 5,65 mho/m

Measured Body TSL parameters (22.020.2)"C 4786 % 5.85 mhwo/m = 6 %

Body TSL temnperature during test (21.0£02)°C zxzs
SAR result with Body TSL at 5500 MHz

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

SAR measured 100 miW input power 822mw /g

SAR normalized nosrmalized o 1W B22mW /g

SAR for nomimal Body TSL paramators normalized to 1W B2.0 mW /g +19.9 % (k=2)

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

SAR measufed 100 W ifigsut power 227 W ) g

SAR normalized normakized to 1W 22T mW /g

SAR for nominal Body TSL parameters normalized to 1W 227 mW /[ g = 19.5% (k=2)

Ceartificate: Mo DSGHzV2:1100_Mar1 Paga 5ol 14

Document 75929719 Report 24 Issue 3 Page B.37 of B.46

COMMERCIAL-IN-CONFIDENCE



COMMERCIAL-IN-CONFIDENCE

Product Service
Body TSL parameters at 5800 MHz
The following parameters and calculations were applied,
Temperature Permittivity Conductivity

Mominal Body TSL parameters FZ2O0C 482 .00 mhofm

Measured Body TSL parameters (220208 °C 47.1+6 % 6.22 mho/m =6 %

Body TSL temperature during test (21.0£0.2) *C — maan
SAR result with Bady TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Body TSL condition

SAR meagured 100 mW inpul pawer TEImW /g

SAR normalized normialized to 1W 761 mW /g

SAR for nominal Body TSL paramelers marrmalized 1o 1W 758 mW /g = 19.9 % (k=2)

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

SAR measured 100 mW ingut power 210mW /g

SAR normalized nemalized o 1W 21.0mwW /g

SAR for mominal Bady TSL parametars riormalizad to 1W 209 MW /g £ 19.5% (k=2)
Cadificate No: DSGHZY2-1100_Mar1 1 Page 6 of 14
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to fesad paint 5250-75i0

Aeturn Loss -22.3 dB
Antenna Parameters with Head TSL at 5500 MHz

Impedance, transfomed to feed point 4890-1.7j0

Riatumn Loss 338 dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed 1o feed point 51.7 0+ 4.3 02

Return Loss -26.9 dB
Antenna Parameters with Body TSL at 5200 MH=z

Impedance, transfomed to fead point 53.0401- 6.6 |0

Raturn Lass -23.1 dB
Amntenna Parameters with Body TSL at 5500 MHz

Impedance, transformed to feed point 4344 - 1402

Retum Loss =36.4 dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transiocmed to feed point - 5220+ 380

Return Loss -27.3 dB
Certilicabe Mo: DSGHZV2-1100_Mart1 Page 7 of 14
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General Antenna Parameters and Design
| Electrical Dalay (one direction) | 1207 ns

After long tarm use: with 40 W radiated power, only a slight warming of the dipale near the feedpoint can be measured,
The dipole is made: of standard semirigid coaxial cable. Tha cenfar conductor of the feeding line is directly conneciad to
the second arm of the dipole. The antenna is theratore short-circuited for DC-signals,
Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be darmaged.
Additional EUT Data

Manufactured by SPEAG

Manufactured on September 24, 2010
Cortificate Mo DSGH2V2-1100_Mar1 Page 8ol 14
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DASYS Validation Report for Head TSL

DrateTime: 11.03.2001 14:54:17
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHz; Serial: DSGHzV2 - SN:1100

Communication System: CW; Frequency: 3200 MHz, Frequency: 5500 MHz, Frequency: 3800 MHz; Duty
Cycle: 111

Medium: HSL 5000

Medium parameters used: f= 5200 MHz; 6 =4.51 mho/m; & = 36.4; p = 1000 kg/m" ,

Moedium parameters used: = 5500 MHz; o = 4.8 mho/m; g, = 35.9; p = 1000 ]»:g}'m" .

Medium parameters used: f = 5800 MHz; o = 5.1 mho/m: g = 35.5; p = 1000 ke/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63,19-2007)

DASYS Configuration:

+  Probe: EX3DWY - SN3503; ConvF(5.41, 541, 5.41), ConvF(4.91, 491, 4.91), ConvF(4.581, 4.81,
4.81); Calibrated: (4.03.2011

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

+  Electronics: DAE4 Sn601; Calibrated: 10.06.2010

+  Phamtom: Flar Phantom 5.0 (fronth; Type: QDODOPS0AA: Serial: 1001
«  Measurement SW: DASYS2, V52.6.2 Build (424)

»  Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=100mW, I=5200 MHz/Zoom Scan (4x4x1.4mm), dist=1.4mm (8x8x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60,701 Vim; Power Drift = 0.06 dB

Peak SAR {(extrapolated) = 31.049 Wikg

SAR( g)= 831 mW/g; SAR(L0 g) = 2.36 mW/g

Maximum value of SAR (measured) = [8.802 mW/g

Pin=100m W, f=5500 MHz/Zoom Scan (4xd4x1.4mm), dist=1.4mm (Ex8x7)/Cube 0:
Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60,450 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 35.828 Wikg

SAR(I g) = 5.98 mWig; SAR(10 g) = 2.54 mW/g

Maximum value of SAR (measured) = 21.257 mW/ig

Pin=100m W, F=5800 MHz/Zoom Scan (4x4x1.4mm), dist=1.4mm (8x8x7 W Cube 0:
Measurement gri, da=4mm, dy=4mm, de=1.4mm

Referemce Value = 57.226 W/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 35431 Wikg

SAR(1 g) = 8.39 mWig; SAR(L0 g) = .37 mWi/g

Maximum value of SAR (measured) = 20,329 mW/g
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- <10.00
0dB = 20.330mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 14.03.2011 15:25:41
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN:1100

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz; Dury
Cyeles 131

Mediwm: MSL 5000 MHz

Medium parameters used: = 5200 MHz: 6 = 5.54 mho/m: &, = 48.3: p = 1000 kg/m’ ,

Medium parameters used: f= 5500 MHz: o = 5.92 mhofm; &, =47.7; p = 1000 kg/m® ,

Medium parameters used: = 5800 MHz; o = 6.3 mho/m; &, = 47; p= 1000 kg/m™

Phamtom section: Flat Section

Measwrement Standard: DASY 5 (IEEENTEC/ANST CAa3, 19-2007)

DASY S Configuration;

+  Probe: EX3DWV4 - SN3303; ConvF(4.91, 491, 4.91), ConvF(4.43, 4.43, 4.43), ConvF(4.38, 4,38,
4.38): Calibrated: 04.03.2011

« Sensor-Surface: 1.dmm (Mechanical Surface Detection)

«  Elecwronics: TPAE4 Sné01; Calibrated: 10.06.2010

«  Phamtom: Flat Phantom 5.0 (back); Type: QDOOPS0AA; Serial: 1002
¢ Measurement SW: DASYS2, V52.6.2 Build (424)

«  Postprocessing SW: SEMCAD X, Vid.4.4 Build (2829)

Pin=100mW, f=5200 MHz/Zoom Scan (4x4x1.4mm), dist=1.4mm (8x8x7)/Cube 10:
Measurement grid; de=dmm, dy=4dmm, dz=1.4mm

Referemee Value = 58,462 Vim: Power Dinift = -(0L(14 dB

Peak 5 AR (extrapolated) = 30.321 Wikg

SAR(L g) = 7.7 mW/g; SAR(10 g) = 2.14 mW/g

Maximum value of SAR (measured) = 17.819 mWrg

Pin=100mW, f=5500 MHz/Zoom Scan {4xdx1.4mm), dist=1.4mm (8x8x7)/Cube 0:
Measurement grid: de=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.851 Vim; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 35.000 Wikg

SAR( g)= 8.22 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 19.554 mW/a

Pin=100mW, f=5800 MHz/Zoom Scan (4x4x1.4mm), dist=1.4mm (§x8x7)/Cube 0:
Measurement grid: dx=4dmm, dy=4mm, dz=1.4mm

Reference Walue = 55,021 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 35.337 Wikg

SAR(1 g) = 7.61 mW/g; SAR(10 g) = 2.1 mW/g

Maximum value of SAR (measured) = 18.772 mWig
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0dB = 18.770mW/g
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Impedance Measurement Plot for Body TSL
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