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CALIBRATION LABORATORY

Add: No.5| Xueyuan Road, Haidian Dislrict, Beijing, 100191, China SALEQRAYEPH

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 CNAS LOSTC
E-mail: cttl@chinattl.com HupAwwwvchinattl.en
Chent CCS_CH Certificate No:  Z16-97077

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 817

Calibration Procedure(s) FD-Z11-2-003-01

Callibration Procedures for dipole validation kits

Calibration date: May 31, 2016

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J15X04256) Jun-18
Power sensor  NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
Reference Probe EX3DV4 | SN 7307 19-Feb-16(SPEAG,N0.EX3-7307_Feb16) Feb-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG N0.Z16-97011) Feb-17
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
Network Analyzer E5071C | MY46110873 26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing . SAR Test Engineer é d

Reviewed by: Qi Dianyuan  [SAR Project Leader __MMZI/
Approved by: L:u Bingsong Depuly Director of the laboratory W 'JQX} qz

Issued: Jun 2, 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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CALIBRATION LABORATORY

Add: No.51 Xueynan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: ctti@chinattl.com Hitp:fwwav.chinatth.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
commumcation devices used in close proximity to the human body {frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

o Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is fransformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
refiected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

o SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

e SAR for nominal TSL parameters: The measured TSL. parameters are used to calculate the
nominal SAR resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Wieasurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0£0.2) °C 38.826% 1.81 mho/m +6 %
Head TSL temperature change during test <1.0°C
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condilion

13.0mW/g
51.7 mW /g + 20.8 % (k=2)

SAR measured 250 mW input power

8AR for nominal Head TSL parameters normalized to 1W

Condition

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

615 mW/g
24.5mW /g * 20.4 % (k=2)

SAR meastred 250 mW input power

SAR for nominal Head TSk parameters normalized to 1W

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL. parameters 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53246 % 1.94 mho/m + 6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condilion

SAR measured

250 mW input power

128mW/g

SAR for nominal Body TSL parameaters

nermalized to 1W

51.5 mW /g + 20.8 % (k=2)

SAR averaged over 10 cm3

(10 ¢) of Body TSL

Condition

SAR measured

250 mW input power

6.07 mW/g

SAR for nominal Body TSL. parameters

normalized to 1W

24.4 mW Ig £ 20.4 % (k=2)
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
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Appendix

Antenna Parameters with Head TSL.

Impedance, transformed to feed point 51.00+ 4.41jQ

Return {.0ss -27.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.70+ 4.00j0

Return Loss - 26.6dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.269 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is direetly
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.

Additionai EUT Data

!ﬁanufactured by SPEAG
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2679 Fax: +86-10-62304633-2504

E-mail: etti@chinatil.com Hitp://www.chinattl.cn
DASYS Validation Report for Head TSL Date: 05.31.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipoele 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:]
Medium parameters used: f=2450 MHz; ¢ = 1.814 S/m; er = 38.78; p = 1000 kg/m3
Phantom section: Center Section
Measurement Standard: DASYS (fEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

» Probe; EX3DV4 - SN7307; ConvF(7.36, 7.36, 7.36); Calibrated: 2/19/2016;

»  Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn771; Calibrated: 2/2/2016

¢ Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 104.8 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 26.2 W/kg

SAR(1 g) = 13 W/kg; SAR(16 g) = 6.15 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

dB
]

-17.14

Lo

= 91,37

0 dB =19.8 Wikg = 12.97 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 05.31.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1,936 S/m; g, = 53.17; p = 1000 kg/m3
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

¢ Probe: EX3DV4 - SN7307; ConvF(7.22, 7.22, 7.22); Calibrated: 2/19/2016;

e Sensor-Surface: 2mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn771; Calibrated: 2/2/2016

o Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/1

o Measurement SW: DASYS52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7372)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 93,64 V/m; Power Drift = -0,04 dB

Peak SAR (extrapolated) = 25.1 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 6.07 W/kg

Maximum value of SAR (measured) = 19.2 W/kg

0 dB =19.2 W/kg = 12.83 dBW/kg

Certificate No: Z16-97077 Page 7 of 8

This document is issued by the Company subject to its General Conditions of Service printed overleaf,-available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and,
for electronlc format documents subject to Terms and Conditions for Electronic Documents at http:/www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the

of liability, i ion and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
its intervention only and within the Ilmns of Client's |nstruct|ons if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the tr 1 its. This di 1t cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized

alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results
shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.



SGS-CSTC Standards Technical Services Co., Ltd.
| Shenzhen Branch

Page: 9 of 55

e v in Collsboration with
ATI. s p e a g
= CALIBRATION LABORATORY
Add: No.51 Xueyuan Road, Haid#an District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ctti@chinattl.com Hitp:/Avww.chinatil.cn
Impedance Measurement Plot for Body TSL
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D2450V2, Serial No.817 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Me:sa:ﬁe(:;en Return- Delta Imrifinc Delta I:;npaegc;r;::ye Delta
Loss (dB) (%) (ohm) (ohm)
t e (ohm) (ohm)
5.31.2016 -26.988 -- 50.995 -- 4.4109 --
5.30.2017 -27.037 0.18 51.424 0.469 3.8285 0.5824
D2450V2 Serial No.817
2450 Body
Me:sa:ﬁe(:;en Return- Delta Imrifinc Delta I:;npaegc;r;::ye Delta
Loss (dB) (%) (ohm) (ohm)
t e (ohm) (ohm)
5.31.2016 -26.560 -- 47.743 -- 4.0044 --
5.30.2017 -26.006 2.09 49.534 1.791 5.1394 1.135

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkr/@nalysis 5 Instr State

g Mag 10

IFBW 70 kHz

1 Active Ch{Trace 2 Response 3 Stimulus < Mkrfanalysis S Inskr State

[1 Star 2.25 GHz IFEM 70 kHz Stop 2.65 GHz (&4
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D2450V2, Serial No.817 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Me:sa:ﬁe(:;en Return- Delta Imrifinc Delta I:;npaegc;r;::ye Delta
Loss (dB) (%) (ohm) (ohm)
t e (ohm) (ohm)
5.31.2016 -26.988 -- 50.995 -- 4.4109 --
5.30.2017 -27.037 0.18 51.424 0.469 3.8285 0.5824
5.29.2018 -27.089 0.23 48.595 2.829 4.2789 0.4504
D2450V2 Serial No.817
2450 Body
Me:sa:ﬁe(:;en Return- Delta Imrifinc Delta I:;npaegc;r;::ye Delta
Loss (dB) (%) (ohm) (ohm)
t e (ohm) (ohm)
5.31.2016 -26.560 -- 47.743 -- 4.0044 --
5.30.2017 -26.006 2.09 49.534 1.791 5.1394 1.135
5.29.2018 -24.159 7.10 47.562 1.972 2.6262 2.5132

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm
of prior calibration. Therefore the verification result should support extended calibration.
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Dipole Verification Data D2450V2 Serial No.817
2450 MHz-Head
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2450 MHz-Body

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkr/@nalysis 5 Instr State

|T Start 2,25 GHz IFBW 70 kHz Stop 265 GHz
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Client CCSs_ CN Certificate No:  Z16-97078

CALIBRATION CERT!FICATE

Object D5GHzV2 - SN: 1095

Calibration Procedure(s}) FD-211-2-003-01

Calibration Procedures for dipole validation kits

Calibration date: May 25, 2016

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22#3)C and
humidity<70%.

Catibration Equipment used {(M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jul-15 (CTTL, No.J156X04256) Jun-16
Power sensor  NRP-Z91 | 101547 01-Jul-15 (CTTL, No.J15X04256) Jun-16
ReferenceProbe EX3DV4 | SN 7307 19-Feb-18(SPEAG,No.EX3-7307_Feb16) Feb-17
DAE4 SN 771 02-Feb-16(CTTL-SPEAG,N0.Z16-97011) Feb-17
Secondary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-16 (CTTL, No.J16X00893) Jan-17
NetworkAnalyzer ES071C | MY46110673  26-Jan-16 (CTTL, No.J16X00894) Jan-17
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer : ’g\(i] |
Reviewed by: Qi Dianyuan SAR Project Leader ‘
Approved by: Lu Bingsong Deputy Director of the laboratory

Issued: May 31 2016
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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CALIERATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: ctti@chinattl.com Hitp://www.chinattl.en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

o  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

o  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Certificate No: Z16-97078 Page 2 of 16
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Measurement Gonditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 52.8.8.1258
Extrapolation Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mim with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz= 1.4 mm Graded Ratio = 1.4 (Z direction)
5200 MHz + 1 MHz
5300 MHz £ 1 MHz
Frequency 5500 MHz + 1 MHz
5600 MHz & 1 MHz
5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The folliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4,66 mho/m
Measured Head TSL parameters {220+ 0.2)°C 368+6% 4.61 mho/m 6 %
Head TSL temperature change during test <1.0°C
SAR result with Head TSL. at 5200 MHz
SAR averaged over 1 cit® (1¢) of Head TSL Condition
SAR measured 100 mW input power 7.76 mW /g
SAR for nominal Head TSL parameters normalized to 1W 77.9 mW /g + 23.0 % (k=2)
SAR averaged over 10 cm° (10 g) of Head TSL Condition
SAR measured 100 mW input power 221mWl/g
SAR for nominal Head TSL parameters normalized to TW 22.2mWig & 22.2 % (k=2)
Certificate No: Z16-97078 Page3of 16
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Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.
Temperature

Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 359 4.76 mho/m

Measured Head TSL parametors (22.020.2)°C 36.7+6% 471 mho/m 6 %

<1.0°C

Head TSL temperature change during test

SAR result with Head TSL at 5300 MHz
(1 9) of Head TSL.

SAR averaged over 1 cm’ Condition

SAR measured

100 mW input power

807 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

81.0 mW /g * 23.0 % (k=2)

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

Condition

SAR measurad

100 mW input power

230mW/g

SAR for nominal Head TSL parameters

normalized fo 1W

231 mW /g £ 22.2 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356 4.96 mhofm
Measured Head TSL parameters (22.01£02)°C 3646 % 4.91 mho/m+6 %
Head TSL temperature change during test <1.0°C
SAR result with Head TSL. at 5500 MHz
SAR averaged over1 c/n” (1 g) of Head TSL Condition

8.22mW/g

SAR measured 100 mW input power

SAR for nominal Head TSL parameters normalized o 1W 825 mW /g £ 23.0 % (k=2)

SAR averaged over 10 cni® (10 g) of Head TSL Condition
4]

233mW/g
23.4mW /g + 22.2 % (k=2)

SAR measured 100 mW input power

SAR for nominal Head TSL parameters normalized to 1W
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Head TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature

Permittivity Conductivity

35.5

Nominal Head TSL parameters 22.0°C 5.07 mho/m

Measured Head TSL parameters (22020.2)°C 36.3:6% 5.01 mhe/m+6 %

Head TSL temperature change during test <1.0°C

SAR result with Head TSL at 5600 MHz
(1 ¢) of Head TSL

SAR averaged over1 cir’ Condition

SAR measured 100 mW input power 8.19mW /g

SAR for nominal Head TSL parameters normalized to 1W 82.2 mW /g % 23.0 % (k=2}

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

SAR measured 100 mW input power 233mW/g

normalized to W 23.4 mW /g ¥ 22.2 % (k=2)

SAR for nominal Head TSL parameters

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 220+ 0.2) °C 36.1£6 % 5.17 mho/m £ 6 %
Head TSL temperature change during test <1.0°C
SAR result with Head TSL at 5800 MHz
Condition

SAR averaged over 1 ent’ (1 g) of Head TSL

SAR measured

100 mW input power

7.83mW/g

SAR for nominal Head TSL parameters

normalized to 1W

78.6 mW /g % 23.0 % (k=2)

SAR averaged over 10 Cm3

{10 @) of Head TSL.

Condition

SAR measured

100 mW input power

220mW/g

SAR for nominal Head TSL parameters

normalized to 1W

221 mWig £ 22.2 % (k=2)
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Body TSL parameters at 5200 NHz
The following parameters and calculations were applied.

Temperature Permittivity Cenductivity
Nominal Body TSL parameters 22.0°C 49.0 530 mho/m
Measured Body TSL parameters (22.0+0.2)°C 484+6% 5.39 mho/m+6 %
Body TSL temperature change during test <10 °C
SAR result with Body TSL at 5200 MHz
SAR averaged over1 om’ (1 g) of Body TSL Condition
SAR measured 100 mW input power 747 mW/g

SAR for nominal Body TSL parameters normalized to 1W 74.5 mW /g £ 23.0 % (k=2)

SAR averaged over 10 ¢ni® (10 g) of Body TSL Condition

SAR measured 100 mW input power 214 mW/g

SAR for nominal Body TSL parameters normalized to 1W 21,4 mWig £ 22.2 % (k=2)

Body TSL parameters at 5300 MHz
The following parameters and calculalions were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.9 5.42 mho/m
Measured Body TSL parameters (22.0+0.2) °C 48316 % 551 mho/m+6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL at 5300 MHz
SAR averaged over1 ¢’ (1 g) of Body TSL Condition

SAR measured

100 mW input power

774mW/g

SAR for nominal Body TSL parameters

normalized to 1W

77.2mW fg £ 23.0 % (k=2)

SAR averaged over 10 om’

(10 g) of Body TSL

Condition

SAR measured

100 mW input power

220 MW /g

SAR for nominal Body TSL parameters

normalized to 1W

220 mW /g +22.2 % (k=2)
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Body TSL. parameters at 5500 MHz

The following parameters and calculations were applied.
Temperature

Permittivity Conductivity

22.0°C 48.6 5.65 mho/m

(22.0£0.2) °C

Nominal Body TSL. parameters

Measured Body TSL parameters 49116 % 558 mhom+6 %

<1.0°C

Body TSL. temperature change during test

SAR result with Body TSL at 5500 MHz

SAR averaged over 1 an’

(1 a) of Body TSL

Condition

SAR measured

100 mW input power

8.10mW/g

SAR for nominal Body TSL parameters

normalized to 1W

811 mW fg & 23.0 % (k=2)

SAR averaged over 10 cm3

(10 g) of Body TSL

Condition

SAR measured

100 mW input power

236mW/g

SAR for nominal Body TSL parameters

normalized to 1W

23.7 mW g # 22.2 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Gonductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2) °C 49016 % 5.70 mho/fm+6 %
Body TSL temperature change during test <1.0°C

SAR result with Body TSL at 5600 MHz

SAR averaged over1 01113

{1 9) of Body TSL

Condition

SAR measured

100 mW input power

797 MW /g

SAR for nominal Body TSL parameters

normalized to 1W

79.8 mW fg £ 23.0 % (k=2)

SAR averaged over 10 cm“

(10 g) of Body TSL

Condition

SAR measured

100 mW input power

226mW/g

SAR for nominal Body TSL parameters

normalized to 1W

22,7 mW fg  22.2 % (k=2)
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2)°C 48.7+6% 5.93 mho/m £ 6 %
Body TSL temperature change during test <1.0°C
SAR result with Body TSL. at 5800 MHz
SAR averaged over1 cn’° (1.¢) of Body TSL Condition
SAR meastred 100 mW input power 7.71mW/g
SAR for nominal Body TSL parameters normalized to 1W 77.2 mWig £ 23.0 % (k=2)
SAR averaged over10 c¢i® (10 g) of Body TSL Condition
SAR measured 100 mW input power 217 mWi/g
SAR for nominal Body TSL parameters normalized to 1W 21.8 mW Ig £ 22.2 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 NiHz
Impedance, transformed to feed point 49.20 - 5.46jQ)
Return Loss -25.1dB
Antenna Parameters with Head TSL. at 5300 MHz
Impedance, transformed to feed point 47.2Q) - 3.86jQ2
Return Loss -26.2dB
Antenna Parameters with Head TSL at 5500 MHz
impedance, transformed to feed point 53.40 - 5.81j0
Return Loss -23.9d8
Antenna Parameters with Head TSL. at 5600 MHz
Impedance, transformed to feed point 56.60 - 1.04jQ
Return Loss - 24,0dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 53.00 - 6.28j0
Return Loss -23.4dB
Antenna Parameters with Body TSL. at 5200 MHz
Impedance, fransformed to feed point 49.5( - 3.51jQ
Return Loss -29.0dB
Antenna Parameters with Body TSL at 5300 MHz
Impedance, transformed to feed point 47,70 - 1.89Q
Return Loss -30.4dB
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Antenna Parameters with Body TSL. at §500 MHz

impedance, transformed to feed point 54,00 - 3.83jQ

Return Loss -25.5dB

Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 59.30 + 0.88jQ

Return Loss -21.4dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 55.1Q - 6.15j0

Return Loss -22.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.308 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

rManufactured by SPEAG
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DASYS Validation Report for Head TSL Date: 05.23.2016

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1095
Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 M-z, Frequency: 5600 MHz, Frequency: 5800 MHz,
Medium parameters used: f = 5200 MHz; o = 4.614 mho/m; er = 36.82; p = 1000
kg/m3, Medium parameters used: f = 5300 MHz; o = 4.713 mho/m; €r = 36.71; p =
1000 kg/m3, Medium parameters used; f = 5500 MHz; o = 4.911 mho/m; ¢r = 36.41;
p = 1000 kg/m3,Medium parameters used: f = 5600 MHz, ¢ = 5.006 mho/m; &r =
36.27; p = 1000 kg/m3, Medium parameters used; f = 5800 MHz; o = 5.171 mho/m;
er=36.05; p = 1000 kg/m3,
Phantom section: Center Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.18-2007)

DASYS5 Configuration:
s Probe: EX3DV4 - 8N7307; ConvF(5.32,5.32,5.32); Calibrated: 2016/2/19,

ConvF(5.02,5.02,6.02); Calibrated: 2016/2/19, ConvF(4.85,4.85,4.85);
Calibrated: 2016/2/19, ConvF(4.52,4.52,4.52), Calibrated: 2016/2/19,
ConvF(4.45,4.45,4.45), Calibrated: 2016/2/19,

»  Sensor-Surface; 1.4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn771; Calibrated; 2016/2/02

*  Phantom: Triple Fiat Phantom 5.1C; Type: QD 000 P51 CA; Serial: 1161/3

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10
(7372)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
disi=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 71.75 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 31.7 Wikg

SAR(1 g) = 7.76 Wikg; SAR(10 g) = 2.21 W/kg

Maximum value of SAR (measured) = 18.7 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Vaiue = 73.42 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 33.6 Wrkg

SAR(1 g} = 8.07 Wikg; SAR(10 g) = 2.3 Wikg

Maximum value of SAR (measured) = 19.5 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.44 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 36.1 Wikg

SAR(1 g) = 8.22 Wikg; SAR{10 g) = 2.33 Wikg

Maximum value of SAR (measured) = 19.9 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.62 V/im; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 34.9 Wikg

SAR(1 g) =8.19 Wkg; SAR(10 g) = 2.33 Wikg

Maximum value of SAR (measured) = 19.7 W/kg

Dipcle Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 72.13 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 34.6 Wikg

SAR(1 g) = 7.83 Wikg; SAR(10 g) = 2.2 Wikg

Maximum value of SAR (measured) = 19.3 Wikg

0 dB =19.3 Wikg = 12.86 dBW/ky
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Impedance Measurement Plot for Head TSL.
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DASY5 Validation Report for Body TSL Date: 05.25.2016

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1095

Communication System: CW,; Frequency: 5200 MHz, Frequency: 5300 MHz,
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz,

Medium parameters used: f = 5200 MHz; o = 5.391 mho/m; ¢r = 48.36; p = 1000
kg/m3, Medium parameters used: f = 5300 MHz; ¢ = 5.513 mho/m; er = 48.26; p =
1000 kg/m3, Medium parameters used: f = 5500 MHz; o = 5.582 mho/m; er = 49.14;
p = 1000 kg/m3,Medium parameters used: f = 5600 MHz; ¢ = 5.703 mho/m; er =
49.04; p = 1000 kg/m3, Medium parameters used: f = 5800 MHz; o = 5.932 mho/m;
er = 48.71; p = 1000 kg/m3,

Phantom section: Right Section

Measurement Standard: DASY5S (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:
*  Probe: EX3DV4 - SN7307; ConvF(4.48,4.48 4.48); Calibrated: 2016/2/19,

ConvF(4.29,4.29,4.29); Calibrated: 2016/2/19, ConvF(3.97,3.97,3.97);
Calibrated; 2018/2/19, ConvF(3.72,3.72,3.72), Calibrated: 2016/2/19,
ConvF(3.91,3.91,3.91); Calibrated; 2016/2/19,

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

» Electronics: DAE4 Sn771; Calibrated: 2016/2/02

*  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA; Serial; 1161/3

e Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10

(7372)

Dipole Calibration /Pin=100mW, d=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=dmm, dy=4mm, dz=1.4mm
Reference Value = 66.16 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 27.8 W/kg

SAR(1 g) = 7.47 Wikg; SAR(10 g} = 2.14 W/kg

Maximum value of SAR (measured) = 17.0 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.52 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.9 W/kg

SAR(1 g} = 7.74 Wikg; SAR{10 g) = 2.2 Wikg

Maximum value of SAR (measured) = 17.8 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.84 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 30.8 Wikg

SAR(1 g) = 8.1 Wikg; SAR(10 g) = 2.36 Wikyg

Maximum value of SAR {measured) = 18.5 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.68 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 30.8 Wkg

SAR{1 g) = 7.97 Wikg; SAR(10 g) = 2.26 W/kg

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.24 V/m; Power Drift == 0.04 dB

Peak SAR (extrapolated) = 31.6 Wikg

SAR(1g) = 7.71 W/kg; SAR(10 g) = 2.17 Wikg

Maximum value of SAR (measured) = 18.2 Wikg

-17.64
-26.47

{3529

= -44.11 L b
0 dB =18.2 Wikg = 12.60 dBW/kg
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Impedance Measurement Plot for Body TSL.
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D5GHzV2,Serial No.1095 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the test frequency
to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior calibration),and
in impedance (within 5 ohm of prior calibration),the annual calibration is not necessary and the
calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial No.1095

Head
Real Imaginary
Return Delta Delta Delta
Date of Measurement Impedance Impedance
Loss (dB) | (%) (ohm) (ohm)
(ohm) (ohm)

5.25.2016 | -25.102 - 49.185 - -5.4603 -
5200MHz

5.23.2017 | -23.827 | 5.08 48.677 0.508 -5.2048 0.2555

5.25.2016 | -26.188 - 47.200 - -3.8631 -
5300MHz

5.23.2017 | -27.825 | 6.25 46.373 0.827 -3.9051 0.042

5.25.2016 | -23.945 - 53.440 - -5.6064 -
5500MHz

5.23.2017 | -25.614 | 6.97 51.413 2.027 -5.6890 0.0826

5.25.2016 | -24.034 - 56.621 - -1.0375 -
5600MHz

5.23.2017 | -24.251 0.90 55.234 1.387 -1.4716 0.4341

5.25.2016 | -23.416 - 53.000 - -6.2849 -
5800MHz

5.23.2017 | -25.872 10.5 54.861 1.861 -6.7383 0.4534
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D5GHzV2 Serial No.1095

Body

Real Imaginary
Return Delta Delta Delta
Date of Measurement Impedance Impedance
Loss (dB) | (%) (ohm) (ohm)
(ohm) (ohm)
5.25.2016 | -28.955 - 49.469 - -3.5100 -
5200MHz
5.23.2017 | -28.384 1.97 50.314 0.845 -3.56312 0.0212
5.25.2016 | -30.378 - 47.724 - -1.8910 -
5300MHz
5.23.2017 | -31.358 | 3.22 46.806 0.918 -1.5284 0.3626
5.25.2016 | -25.463 - 54.013 - -3.8327 -
5500MHz
5.23.2017 24.064 5.49 52.539 1.474 -3.5216 0.3111
5.25.2016 | -21.389 - 59.271 - 0.8789 -
5600MHz
5.23.2017 | -22.755 | 6.39 58.225 1.046 0.8415 0.0374
5.25.2016 | -22.374 - 55.140 - -6.1476 -
5800MHz
5.23.2017 | -23.183 | 3.62 55.119 0.021 -6.6894 0.5418

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial No.1095
D5GHzV2-Head

1 Active ChfTrace 2 Response 3 Stmulus 4 Mkrjanalysis 5 Instr Stake

[F1 Cel]

IFBW 70 kHz Stop & GHz R

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State

[1 Stam & GHz IFBMW 70 kHz Stop 6 GHz [o4
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Dipole Verification Data D5GHzV2 Serial No.1095
D5GHzV2-Body

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

IFEW 70 kHz Stop & GHz [E4

1 Active ChiTrace 2 Response 3 Stimulus 4 Mkr,l'.ﬂ\nalvsis 5 Instr State

[1 Start 5 GHz IFBIN 70 kHz Stop 6 GHz [=Td
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D5GHzV2,Serial No.1095 Extended Dipole Calibrations

Per IEEE Std 1528-2013,the dipole should have a return loss better than -20dB at the
test frequency to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is
not necessary and the calibration interval can be extended.

Justification of the extended calibration

D5GHzV2 Serial No.1095

Head

Real Imaginary
Date of Measurement Retum Dela Impedance Delta Impedance Delta
Loss (dB) | (%) (ohm) (ohm)

(ohm) (ohm)
5.25.2016 | -25.102 - 49.185 -- -5.4603 --
5200MHz | 5.23.2017 | -23.827 | 5.08 48.677 0.508 -5.2048 0.2555
5.22.2018 | -26.862 12.7 47.532 1.145 -6.1655 0.9607
5.25.2016 | -26.188 - 47.200 -- -3.8631 --
5300MHz | 5.23.2017 | -27.825 | 6.25 46.373 0.827 -3.9051 0.042
5.22.2018 | -25.320 | 9.00 48.807 2.434 -4.4805 0.5754
5.25.2016 | -23.945 -- 53.440 -- -5.6064 --
5500MHz | 5.23.2017 | -25.614 | 6.97 51.413 2.027 -5.6890 0.0826
5.22.2018 | -23.590 | 7.90 53.521 2.108 -5.8153 0.1263
5.25.2016 | -24.034 - 56.621 - -1.0375 --
5600MHz | 5.23.2017 | -24.251 0.90 55.234 1.387 -1.4716 0.4341
5.22.2018 | -23.090 | 4.79 55.313 0.079 -2.5733 1.1017
5.25.2016 | -23.416 -- 53.000 -- -6.2849 --
5800MHz | 5.23.2017 | -25.872 10.5 54.861 1.861 -6.7383 0.4534
5.22.2018 | -22.422 13.3 54.414 0.427 -4.4282 2.3101
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D5GHzV2 Serial No.1095
Body

Real Imaginary
Date of Measurement Return Delta Impedance Delta Impedance Delta
Loss (dB) | (%) (ohm) (ohm)

(ohm) (ohm)
5.25.2016 | -28.955 -- 49.469 -- -3.5100 --
5200MHz | 5.23.2017 -28.384 1.97 50.314 0.845 -3.5312 0.0212
5.22.2018 | -25.958 | 8.55 52.199 1.885 -4.6389 1.1077
5.25.2016 -30.378 -- 47.724 -- -1.8910 --
5300MHz | 5.23.2017 | -31.358 | 3.22 46.806 0.918 -1.5284 0.3626
5.22.2018 -31.977 1.97 47.574 0.768 -2.2357 0.7073
5.25.2016 -25.463 -- 54.013 -- -3.8327 --
5500MHz | 5.23.2017 -24.064 5.49 52.539 1.474 -3.5216 0.3111
5.22.2018 -27.492 14.2 52.853 0.314 -2.5726 0.949
5.25.2016 -21.389 -- 59.271 -- 0.8789 --
5600MHz | 5.23.2017 -22.755 6.39 58.225 1.046 0.8415 0.0374
5.22.2018 -24.309 6.83 57.518 0.707 0.7994 0.0421
5.25.2016 -22.374 -- 55.140 -- -6.1476 --
5800MHz | 5.23.2017 -23.183 3.62 55.119 0.021 -6.6894 0.5418
5.22.2018 -24.297 4.81 53.157 1.962 -5.6473 1.0421

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration.Therefore the verification result should support extended calibration.
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Dipole Verification Data D5GHzV2 Serial No.1095
D5GHzV2-Head

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State

Mag 10

10.00

-40,00

[1 Stam & GHz IFBMW 70 kHz Stop 6 GHz [ )1

1 Active ChiTrace 2 Response 3 Stimulus 4 MkrfAnalysis S Instr State
[F1 Oel]

[1 Start & GHz IFEW 70 kHz Stop & GHz [0
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Dipole Verification Data D5GHzV2 Serial No.1095
D5GHzV2-Body

1 Active Ch,l'Trace 2 Response 3 Stimulus 4 Mkrfanalysis S Instr State
OdE [F1 Del]

[1 Stam & GHz IFBIA 70 kHz Stop 6 GHz [ST4

1 Active Ch{Trace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State

[1 Stam & GHz IFBMW 70 kHz

This document is issued by the Company subject to its General Conditions of Service printed overleaf,-available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and,
for electronlc format documents, subject to Terms and Conditions for Electronic Documents at http:/www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the

of liability, i ion and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
its intervention only and within the Ilmns of Client's |nstruct|ons, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from
exercising all their rights and obligations under the tr 1 its. This di 1t cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized

alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law. Unless otherwise stated the results
shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 30 days only.



SGS-CSTC Standards Technical Services Co., Ltd.
Shenzhen Branch

Page: 40 of 55

Schimud & Partner Engineearing AG 5 p E a q

Leughausstrasse 43, 004 furich, Swalzesland
Phewne +41 44 245 9700, Fa 41 44 246 9778
min@speag com, hiip: e, spasg. com

IMPORTANT NOTICE

USAGE OF THE DAE 4

Thea DAE unit is a delicate, high precision instrumant and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given lo the following paints:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw may
cause the threads inside the DAE 1o wear aut,

Shipping of the DAE: Bafore shipping the DAE o SPEAG for calibration, remove the batteries and pack the
DAE in an anfistaic bag. This antistalic bag shall then be packed into a larger box or container which protects the
DAE from impacts during transportation. Tha package shall be marked to indicate that a fragile instrument is
inside.

E-Stop Failures Touch detection may be malfunclioning due to broken magnets in the E-stop. Rough hamdiing
of the E-stop may kead to damage of these magnets. Teuch and collision errors are ofien caused by dust and dint
accurnulated in the Estop. To prevent E-stop failure, the customer shall always mount the probe to the DAE
carefully and keep the DAE unit in a non-dusty environment if not used for measuremants.

Repair: Minor repairs are performed al no exira cost during the annual calibration. However, SPEAG resenves
the right to chame for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since fhe exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY soflware, a nominal walue of 200 MOhm = given
in tha cormasponding configuration file.

Important Note:
Warranty and callbration is void if the DAE unit Is disassembled partly or fully by the
Customer.

Important Note:
Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.

Importani Mote: _
To prevent damage of the DAE probe connector pins, use great care when installing the
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector, The same care shall be used when
disconnecting the probe from the DAE.
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Murtilateral Agreement for the recognition of calibration certiflcates

Glossary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
+« DC Voltage Measuremeni: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrurment traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

+ Connsctor angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required,

s The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

»  DC Vollage Measurement Linearity: \erification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurament,

o Common mode sensifivify: Influence of a positive or negative common mode voltage on
the differential measurement.

s Channel separation: Influence of a voltage on the neighbar channels not subject to an
input voltage.

o AD Converler Values with inpufs shorfed: Values on the internal AD converter
corresponding to zero inpul voltages

s Input Offsef Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.

= Input Offsel Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

# [nput resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

o Low Battery Alarm Valfage: Typical value for information. Below this vollage, a baltery
alarm signal is generated.

»  Power consumption: Typical value for information. Supply currents in various operating
modes,
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DC Voltage Measurement
AD - Canverter Resclutian nominal
High Range: 1IL5B = G.1p\ full range = -100...+300 my
Low Range: 1LSE = gin\ full range = -1.......4+3mY
DASY measurement paramealers: Auto Zerc Time: 3 sec; Measuring time: 3 sec
Calibration Factors x ¥ Z
High Range 405.976 + 0.02% (k=2]) | 404,606 = 0.02% (k=2) | 405823 + 0.02% (k=2)
Low Range 400366 + 1.50% (k=2) | 3.98422 £ 1.50% (k=2) | 4.02584 + 1.50% (k=2}
Connector Angle
Connector Angle to be used in DASY system 205°+1°
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Appendix (Additional assessments outside the scope of SC50108)
1. DC Voltage Linearity
High Range Reading (uV) Difference (pV) Error (%)
Channel X+ Input 19990334 | 372 0,00
Channel X + Input 2000385 228 0.0
GrEnrlEﬂ X - Input -19980.42 1.70 -0.01
Channel ¥ + Input 189891.78 -5_46 -0.00
Channel ¥ + Input 20002.02 0.30 0.00
Channel ¥ - Input -20000.26 0.73 -0.00
Channel Z + Input 199994 14 =3.08 -0.00
Channel Z + Input 20000.91 057 -0.00
Channel 2 - Input 2000080 062 -0.00
Low Range Reading (pV) Difference (V) Error (%)
Channel X + Input 2001.47 0.29 .01
Channel X + Input ] 202.09 0.42 0.
Channel X - Inpuit -197.15 1.06 -0.53
Channel ¥ + Input 2001 .46 0.25 0.01
Channel ¥ + Input 201.47 -0.31 -0.16
Channel ¥ - Input -1 S-é.E‘I -0.64 0.32
Channeal Z + Input 2001.57 0.4 0.02
Channel Z + Input 201,30 -0.28 0.14
Channel £ = lnput -200.23 -1.77 (.84
2. Common mode sensitivity
DASY measurement parameters: Auto Zera Time: 3 sec; Measuring time: 3 sec
Commaon made High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (pV)
Channel X 200 -7.70 -8.90
| - 200 B85 820
Channel ‘\" 208 =722 -7.45
- 200 66T i 6.20
Channel Z 200 -5.90 -6.14
R - 200 3.91 4.3
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (pV) Channel £ {pV)
Channel X 200 - 3.52 -3.41
Channel ¥ 200 9.08 4.30
Channel Z 200 .44 7.03 -
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring fime: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15881 17340
Channal ¥ 16455 16613
Channel £ 15038 16783

5. Input Offset Measurement
DASY measurement paramelers: Auto Zero Time: 3 see: Measuring time: 2 sec

Irupust 1 02 ]
Average (V) min. Offset (V) | max, Ofiset (uV) ai ?:,:;aﬁun
Channel X 0.84 -0.23 1.93 0.43
Channel ¥ 0,31 -1.54 0.85 IZII.I'-‘IFJ
-ChEII'II'I.EI Z 04y -1.82 0.51 0.47

6. Input Offset Current
Mominal Inpul circuitry offset current on all channels: <25f4

7. Input Resistance (Typical values for infermation)

Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 _ 200
Channel Z 200 200

Low Battery Alarm Voltage (Typical valuss for information)
Typical values Alarm Level (VDC)

Supply (+ Vee) ) +7.8 . 1
Supply (- Vec) -7.8
9. Power Consumption (Typical values for infarmation)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply {+ Vee) +{I.I}-l 46 +14
Supply (- Vec) =0.01 | -8 4
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Calibration Laboratory of AN \l;ﬂ!:,/ f:_*\ g Schwelzerischer Kalibriardienst
Schmid & Partner iﬁ" = ;EE’JE"-_ ( f “\ @ Servios sulsse détslonnage
Engineering AG ey : . ,.'l p Senvizio swizzers di taratura
Zoughausairasss 43, 8004 Zurich, Switcerland J'Ex’;r;}:ﬁ;b:‘- I"\ . j Swiss Calibration Service
o e

Acrrediled by Ihe Swiss Accrediiation Sevice {SAS) Acereditation Mo SC5 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the reeognition of calibration cerlificatas.

ciient  CCS-CM {Auden) Certificate No: EX3-3T98_Jul1?
|CALIBRATION CERTIFICATE

|:nt:u'é‘-‘i EX3DV4 - SN:3798 .

Calfaration procedure(s) OA CAL-01.v8, CA CAL-14.w4, A CAL-23.v5, QA CAL-25.vE

Calibration procedure for dosimetric E-field probes

Cafibralion dale: Jl._.lh' 25, 2017

This calioralion cestificae decumeants the Iracaabiity o natianal slandands, which realize the physical urits of megsuraments (S).
The measurements and tha uncestainlies with confidance probatifty ane given on the fallowing pages and ane pan of he cartilicibe.

Al calibrations have baen condused in the cksed laboratary faclily: arvironment temperalure 22 + 31°C and humidily < 70%

Cabbration Equipment uged (METE crilical for calibratian)

Frimary Stanands o | Cal Diate (Cartficate Ma.) ] Sehedubad Calbralion =i

Power maler NRP SN 104778 De-pr-1 7 (Mo 21 7-02521/02E23) Apr-18

Powar sensor NRP-Z81 SH: 103204 D4-Ape-17 (Mo, 217-02521) Apr-18 1
| Power sensor NRP-Z81 Sh; 103245 D4-Apr-17 (No. 217-02525) | Apr-1a

Refarence 20 dB Allenualor | Shi: S5277 (20x) O7-Aar-17 (M, 217-02526] Apr-18 |
| Reference Proba ES30V2 SM: 3013 1-Dee-16 (Mo, ES3-313_DecBl Dec-17

DAE4 SM: 660 T-Dec-16 (Mo, DAE4-660_Decif) Dec-17 ]

Secondary Slandards [T ) Check Dale (in hausa) Scheduled Chack |

Power meter EA4198 S GE1253674 06-Apr-16 (in haisee chack Jun-16) i heausa check: Jur-14

Powar sensor Ed4 124 SM; MY4 1488067 (IB-Agr-16 [in house check Jun-16) In howsa check: Jun-18 Al

Paower sanaer EA41ZA | sn_ono11nz10 B-Apr-16 {in house check Jun-18) In house chisc: Jun-16

RF generator HP BE40C BN USI542U01700 |0 -Aug-00 (In house check Jun-16) In houge chack; Jun-18 _I

Mitwirk P.m!-n;w.er HP 87T83E SM: LISI7 3090585 | 18-0ct-01 [in house chieck Ocl-18) In house check: Oct-17

Mame Funclicn Signalure
Calibrated by Michae] Wabear Laboratary Technician

Approwed by: Kaljm Poiavic Technical Manager /‘ém it

Issued: July #6, 2017

| This calibration canificate shall not be reprodced ewcapt in full withoul willen approval of 1ha laborabary.
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Calibration Laboratory of

2 §  Schweizerischer Kalibrierdienst
Schmid & Partner C Service suisse d'dtalennage
Engineering AG Servizio svizzere di taratura
Zoughawasirasse 43, 8004 Zurich, Switzerland 5 Swiss Calibration Service
Accradited by the Swiss Accraditalion Sarvics (SAS) Ascreditation No.: SCS 0108
The Swiss Accredifalion Service is cne of the signatories fo tha EA
Multilateral Agreement for the recognition of calibratien cedilicates
Glossary:
TSL lissua simulating liguid
NORMzx, v,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,2
DCP diade compression paint
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization pararmeaters
Polarization ¢ ¢ ratation around probe axis
Polarization & % rofation around an axis that is in the plane normal to probe axis (at measurement cantar).
i.e., 8 =0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot cocrdinate system

Calibration is Performed According te the Fellowing Standards:

a} |EEE Std 152B-2013, "IEEE Recormmended Practics for Determining the Peak Spatial-Averaged Specific
Abscrpion Rate (SAR) in the Human Head from Wirgless Communications Devices: Measurement
Techniques”, June 2013

by IEC 62200-1, ", "Measurement procedure far the assessment af Specific Absorplion Rate (SAR) fram hand-
held and body-mounted devices used next 1o the ear {requency range of 300 MHz 1o 6 GHz)", July 2016

c) IEC 62208-2, "Procadure to defermine the Specific Absorption Rate (SAR) for wireless communication devicas
usad in close proximity to the human Body (frequency range of 30 MHz to 6 GHz)", March 2010

d} KDB 865664, *5AR Measuremeni Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMyxy z: Assessed for E-field polarization % = 0 (f = 900 MHz in TEM-cell; { = 1800 MHz: R22 waveguide).
MNORMx,y.z are only intermediale values, ie., the uncertaintias of MORMzx, v,z does not affect the E*-fiekd
uncertainty inside TSL {sea balow ConvF).

o NORMOxy.z = NORM:xy 2 * frequency_response (see Frequency Response Chart). This linearization is
implemenied in DASY4 software varsions later than 4.2, The uncertainty of the frequancy response is included
in the stated uncertainty of ConvF,

o DOCPyxy.z DCP are numerical linearization paramelers assessed based on the dala of power sweep with CW
signal [ra uncertainty required}. DCP does not depend on frequency nor media.

= PAR: PAR is the Peak to Average Ratio that is nol calibrated but determined based an the signal
characleristics

o Aeyz Bryz Cupz; Dx,pz; VRx w2 A, B, C, D are numerical linearization parameters assessed based on
the: data of power sweap for specific modulation signal. The parameters do nol depend on freguency nor
meadia. VR s the maximum calibration range expressed in RME voltage across the diode.

«  ComvF and Boundary Effect Paramelers: Assessed in flat phamtom wsing E-field (or Temperature Transfer
Standard for | < 800 MHz) and inside waveguide using analytical field disiribulions based on power
maasuramenis for f = 500 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, deplh) of which typical uncerlainty values are given. These paramelers ans
usad in DASY4 softwara to imprave probe accuracy close o the boundary. The sensitivity in TSL comasponds
to MORM: .2 * ConvF whareby the uncertainty cormesponds o that given for ConvF. A frequency dependent
ConvF is usad in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
Tl z.

«  Spharical isolropy (30 dewviation from isofropy); in a field of low gradients realized wusing a flat phantom
exposed by a patch anbenna.

s Sgngar Offsel: The sensor offsel corresponds (o the offset of virtual measuremeant center from the probe tip
[on probe axis). No iolerance required.

«  Connagtor Angle; The angle is assessed using the information gained by determining the NORMx (no
uncartainty requirad).
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EX3DW4 — SM:G7H8 July 26, 2017

robe EX3DV4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 26, 2017

Calibrated for DASY/EASY Systems

[(Mate: non-compatible with DASY2 system!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

Sensor X Sensor ¥ Sensor £ Une (k=2)
Morm [viimpy” 0.53 048 067 | +101%
OGP (mv® 104.5 98,4 996 -
Modulation Calibration Parameters
Ui Communication System Name A | B c o VR Unc-
. dE | aBvv dB my {k=2)
0 Cw ® ne | 00 1.0 000 150.8 2.7 %
¥ 0o | oo 1.0 149.8 o
F 00 | 00 1.0 140.8

The reported uncertainty of measuremeant is stated as the slandard urmerlamly of meaauremem
multiplied by the coverage faclor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

: The: uncartaingios of Morm X2 do nal affec! the £”-balkd uncerainty insida TSL (sea Pagas 5 and &)

3 Mumarical ineanzation paremelen; uncatainty nol required

" Unzerlay s dalemined using the miax. devalion from linear respanse applying reclangular distribulion and s exprassed for he squang of the
field value,
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EX300Wd— SW:37T08 Judy F6, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Conductivity Dapth ™ Ung
f{MHz) ® | Permittivity " (Sim) " ComvFX | ComvFY | ConvFZ | Alpha®™ | {mm) ik=2)
B1E5 41.5 0,90 9.65 DEs | 0.85 D46 0.86 +12.0 %
a0 41.5 0.8y 5.38 5,34 8.38 048 0.83 +12.0 %
1810 0.0 1.40 B8.15 B.15 B.15 0.36 0,50 =120 %
1900 40.0 1.40 a.07 B.07 B.07 0,32 0.85 120 %
2450 38.2 1.80 7.40 740 | 740 0.32 0,90 120 %
|
5200 36.0 i 66 5.20 520 | 520 0.35 1.80 +13.1 %--.
5300 35.9 A, TE 4,94 4.3 4,824 0,35 1,80 +13.1% |
5600 365.68 o 06 4.78 | 4.¥8 4.78 .40 1.80 + 13_.1 % i
5600 35.5 507 4.72 | 4.72 4.72 040 1.80 131 %
5SRO0 35.3 527 4.789 4.78 4.79 040 | 1.80 +13.1 ".-"u |

 Frequency validily above 300 MHz of £ 100 MHz only applies for DASY vd.4 and higher (see Page 2), else iL 2 resincied (o + 50 MHz. The
uncarnginty is the RES of tha CorvF uncerainly &l calbralion frequency and the uncedainty for the indcaled regquency band. Frequancy vakdity
Below 00 MHZ is 2 10, 25, 40, 50 ard 70 MHZ lof Cone assessmeants al 300 64, 128, 150 and 220 MHz raspactively. Abhove B GHz requency
waldity can be exdendad o+ 110 MHz.

" Al frecuencies below 3 GHz, e validily of bssue paramelers (x 8nd o) can be ralaxed to £ 10% if liguid compensatian formula & applied o
messurad SAR values. AL lequenceas sbowe 3 GHz, e validity of issue paramaters [ and o) is restricted 1o £ 5%. The uncanainty is he RS5 of
the CornF uncerlainly bor indicaled lamel lissue paranmalens.

@ * Mlpha'Depth are delemined during calibralion. SPEAG warranls that Ihe remaining deviaion dus to 1ha boundary sffect afier compensation i
always less than + 1% for frequencies below 3 GHz and belaw & 2% for frequencies bebasen 3-6 GHz al any distanca largar than half the probe tip
diameter from the boundany,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

F(MHz)® | Permittivity® (Sfm)* ConvFX | ConwF Y | ConwFZ | Alpha® |  (mm) (k=2}
835 55.2 097 9,35 9.35 . 5.45 0.55 0.80 +12.0%
800 56.0 1.0% 9.17 217 .17 0.42 0.86 +12.0%
1810 53.3 152 7.81 781 | 781 0.44 0,80 12,0 %
1900 53.3 1.52 7.75 7.75 7.75 0.45 080 £12.0%
2450 5o 7 1.85 732 7.2 | 7.42 0.43 0.6 =120 %
5200 49.0 5.30 4,81 481 | 48 0.5 1.90 +13.1%
5300 48.9 5.42 467 4 67 | 4.67 0.35 1.90 131 %
5500 486 5.65 4,26 426 | 428 0.40 1.90 £13.1%

5600 48.5 577 4.18 4.18 4,18 D40 | 180 | £131%

| 5800 48.2 6.00 4.45 445 |  4.45 0.40 1.90 +13.1%

“ Fresguency validity abova 300 MHz of + 100 MHz only applies for DASY wid and higher {2ee Page 2), elsa il i resiriclad o + 50 MHz. The
uncarainly is the ASE of the ConvF uncarainty al calibration fraquancy and the uncertainly for the Indicatad frequancy band. Fraquency validity
balow 300 MHz Is & 10, 25, 40, 50 and 70 MHZ lor CormvF assassrmans at 30, &2, 128, 150 and 230 MHz raspactvaly. Abova 5§ GHz Irequency
validily can be sdended fo £ 110 MHz.

F At frequencies balow 3 GHz, the validity ol fissue parametins (£ and o) can be meloed o+ 10% i liquid compensation farmula is applied 1o
measured SAR values. Al Trequendies above 3 GHz, the validity of tissua parameters (g and o) is restrizled (o = 5%. The uncartainly & the RSS of
the ConwF uncertainty for indizated tanged tisaue paramebers.

% AlphaDepth ars dalarminad during calibration, SPEAG wamanis that the remaning daviaticn due 1o the boundary eflact aflar compensation is
alwaye less than = 19 hor irequencies below 3 GHz and below + 2% for irequencies betwean 36 GHz a1 any distance langar than half the probe tip
diamatar from tha boundary,
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parameters
Sensor Arangement [ Triangular |
Caonnector Angle [*) -39.5 |
| Mechanical Surface Delection Mode | enabled |

| Dplrcal ‘Surface Detection Made ) disabled 1
Probe Cherall Length o |5 = 337 mm |
“Probe Body Diameater 10 mm |
Tip Length o ) ' amm |
Tip Dianmeter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip o Sensor ¥ Calibration Point 1 mm
“Prabe Tip lo Sensar Z Calibration Poinl 1mm
“Recommended Measurement Distance from Surface 1.4 mm

Certificate Mo EX3-3788_Jul17 Page 11 of 11

This aocument Is ISsuea Dy INe LOMpany SUDJECT 10 ItS \eneral LONaIlons or Service priniea overiear,-avalianie on request or accessioie al NUpP:/WWW.SGS.COM/en | erMs-ana-LonaIuons.aspx x and,

for electronic format documents, subject to Terms and C it for El D at http:/www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the
limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of
its intervention only and within the limits of Client’s instructi if any. The C s sole ibility is to its Client and this d does not parties to a transaction from
exercising all their rights and obligations under the ion d Thls cannot be reproduced except in full, without prior written app of the Ci Any ized
alteration, forgery or falsification of the content or app of this and may be pr to the fullest extent of the law. Unless otherwise stated the results

shown in this test report refer only to the sample(s) tested and such sample(s) are relalned for 30 days only.



