Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperalure Permittivity Conductivity
Nominal Head TSL parameters 220°C 354 5.22 mho/im
Measured Head TSL parameters (22.0+0.2)°C 355+6% 5.08 mho/m + 6 %
Head TSL temperature change during test <05 “een e
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Candition
SAR measured 100 mW input power B.O7 W/ka
SAR for nominal Head TSL parameters normalized lo 1W 80.6 W/kg = 19.9 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL cendition
SAR measured 100 mW input power 2.28 W/ka

SAHR for nominal Head TSL paramaters

narmalized to 1W

22.8 Wikg + 19.5 % (k=2)

Certificate Mo: D5SGHzV2-1167_Jul17
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 489 5.36 mho/m
Measured Body TSL parameters (22.0 +0.2)°C 47.3£6% 5.52 mho/m = 6%
Body TSL temperature change during test <0.5°C - —
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measured 100 mW inpul power 7.74 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

76.9 W/kg + 19.9 % (k=2)

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

condition

S5AR measured

100 mW inpul power

2,17 W/kg

SAR for nominal Body TSL. parameters

nomalized to 1W

21.5 Wikg = 19.5 % (k=2)

Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL paramelers 22.0°C 48.5 5.77 mhe/m
Measured Body TSL parameters (22.0£0.2)°C 46.7 £ 6% 5.99 mho/m £ 6 %
Body TSL temperature change during test <0.5°C - waes
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 em?® (1 g) of Body TSL Condition
SAR measured 100 mW inpul power 8.05 Wikg
SAR for nominal Body TSL parameters normalized to 1W 80.0 W/kg + 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Body TSL condition
SAR measured 100 mW input pewer 2.26 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

22.4 W/kg = 19.5 % (k=2)

Certificate No: D5GHzV2-1167_Jul17
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.3 5.94 mho/m
Measured Body TSL parameters (22.0+£0.2)°C 46.4 +6% 6.20 mho/m + 6 %
Body TSL temperature change during test <0.5°C eee
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 em? (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.80 Wikg
SAR for nominal Body TSL parameters normalized to 1W 77.5 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 100 mW input power 2.18 W/kg

SAR for nominal Bady TSL paramelters

normalized 1o 1W

21.6 Wikg + 19.5 % (k=2)

Certilicate No: D5SGHzV2-1167_Jul17
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed 1o feed point 48.2 Q- 11.7 &2

Heturn Loss -184dB
Antenna Parameters with Head TSL at 5600 MHz

Impeadance, transformed lo leed paint 56.50-6.7iQ

Return Loss -21.2dB
Antenna Parameters with Head TSL at 5750 MHz

Impedance, transfarmed 1o feed point 5420-02jQ

Return Loss -20.3dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed lo feed point 48.0 £ -9.7 ji2

Return Loss -20.0 dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 5660 -63j2

Heturn Loss -214dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 56.0 (2-B.7 02

Return Loss -20.0dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.199 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 direclly 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 1o the dipole arms in order to improve matching when loaded according to the position as explained In the
"Measuremenlt Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

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

feedpoint may be damaged.
Additional EUT Data

Manufactured by

SPEAG

Manufaclurad on

Qctober 30, 2013

Cerificate No: D5GHzV2-1167_Jull7
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DASYS5 Validation Report for Head TSL

Date: 25.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1167

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; ¢ = 4.56 S/m; & = 36.2; p = 1000 kg/m* , Medium parameters
used: f= 5600 MHz; 0 =4.92 S/m; & =35.7; p = 1000 kg/m* , Medium parameters used: { = 5750 MHz; 6 =
5.08 S/m; & = 35.5; p = 1000 kg/m*

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.58, 5.58, 5.58); Calibrated: 31.12.2016, ConvF(5.09, 5.09,
5.09); Calibrated: 31.12,2016, ConvF(5.02, 5.02, 5.02); Calibrated: 31.12.2016;

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

« Electronics: DAE4 Sn601; Calibrated: 28.03.2017

» Phantom: Flat Phaniom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 68.85 V/m: Power Drift = -0.08 dB

Peak SAR (extrapolated) = 29.6 W/kg

SAR(1 g) =7.99 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 17.8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 70.37 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 32.9 W/kg

SAR(1 g) = 8.38 W/kg; SAR(10 g) = 2.39 W/kg

Maximum value of SAR (measured) = 19.3 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 67.77 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 32,2 W/kg

SAR(1 g) = 8.07 W/kg; SAR(10 g) = 2.28 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Cerlificate No: D5GHzV2-1167_Jul17 Page 8ol 13
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 26.07.2017
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole D5GHzV2; Type: D5GHzV2; Serial: DSGHzV?2 - SN:1167

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; 6 = 5,52 S/m; & = 47.3: p = 1000 kg/m® , Medium parameters
used: f= 5600 MHz; o = 5.99 S/m; & =46.7; p = 1000 kg/m* , Medium parameters used: f = 5750 MHz; o =
6.2 S/m; & = 46.4; p = 1000 kg/m*

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:

» Probe: EX3DV4 - SN3503; ConvF(5.14, 5.14, 5.14); Calibrated: 31.12,2016, ConvF(4.57, 4.57,
4.57); Calibrated: 31.12.2016, ConvF(4.51, 4.51, 4.51); Calibrated: 31 A2.2016;

* Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated; 28,03.2017

» Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Serial: 1002
« DASY5252.10.0(1446); SEMCAD X 14.6.10(7417)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 65.50 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.6 W/kg

SAR(1 g) = 7.74 W/kg; SAR(10 g) = 2.17 W/ke

Maximum value of SAR (measured) = 17.7 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.37 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 33.4 Wikg

SAR(1 g) = 8.05 W/kg; SAR(10 g) = 2.26 Wikg

Maximum value of SAR (measured) = 18.9 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.14 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 33.6 W/kg

SAR(1 g) =7.8 W/kg; SAR(10 g) = 2,18 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Certificate No: D5GHzV2-1167_Jul17 Page 11 of 13
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Impedance Measurement Plot for Body TSL
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e PN\ CALIBRATION
Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China w;d/-'\\“\o CNAS L0570
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209 Lt

E-mail: cttl@chinattl.com Htip://www.chinattl.cn
Client : Sporton International INC Certificate No: Z17-97245

CALIBRATION CERTIFICATE

Object DAE4 - SN:

Calibration Procedure(s)

(DAEX)

Calibration date: December 04, 2017

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)

FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics

1338

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration

Process Calibrator 753 | 1971018 27-Jun-17 (CTTL, No.J17X05859) June-18
Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer

Reviewed by: Lin Hao SAR Test Engineer ’f{ff« 37%7

Approved by: Qi Dianyuan SAR Project Leader Dl

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: December 05, 2017

Certificate No: Z17-97245
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e~  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinattl.com Hittp://www.chinattl.cn
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:

o DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

o The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z17-97245 Page 2 of 3
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s>~  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: cttl@chinattl.com Hitp://www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range =
Low Range: 1LSB = 61nV , full range = “q.....i +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

-100...+300 mV

Calibration Factors X Y

F s

High Range 403.689 + 0.15% (k=2) | 404.263 + 0.15% (k=2) | 404.219 + 0.15% (k=2)
Low Range 3.97174 £0.7% (k=2) | 3.97734£0.7% (k=2) | 3.97338 £ 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

64°+1°

Certificate No: Z17-97245 Page 3 of 3
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TN NS el CALIBRATION
Add: No.51 Xuevuan Road, Haidian District, Beijing. 100191, China 4”' | 1\\‘\\ . CNAS L0570
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209 .

\\'P"'

E-mail: crl@chinatt].com Hitp://www.chinattl. cn
Client - Sporton Certificate No: Z17-97069

CALIBRATION CERTIFICATE

Object DAE4 - SN: 1210

Calibration Procedure(s) FF-211-002-01
Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: May 25, 2017

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
Process Calibrator 753 | 1971018 27-June-16 (CTTL, No:J16X04778) June-17
Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer A=

Reviewed by: Lin Hao SAR Test Engineer T‘f:fﬁ/z fb -

Approved by: Qi Dianyuan SAR Project Leader %__,,

Issued: May 25, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z17-97069 Page 1 0f 3



!‘\R In Collsboration with
/77 s p e a g
v CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2218 Fax; +86-10-62304633-2209
E-mail: cttli@ehinattl.com Http/www chinatt).cn
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 Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

« Connectfor angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

Certificate No: Z17-97069 Page 2 of 3
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S>>  CALIBRATION LABORATORY

Add: No.51 Xuevuan Road, Haidian District, Betjing. 100191, China
Fax: +86-10-62304633-2209

Tel: +86-10-62304633-2218
E-mail: citl@chinattl.com

Hitp:/www.chinattl.cn

DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

1LSB =
1LSB =

B.1uV,
61nV ,

full range =

-100...+300 mV
full range = 5 e +3mV
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

Z

High Range 404.098 = 0.15% (k=2) | 404.921 + 0.15% (k=2) | 405,031 £ 0.15% (k=2)
Low Range 3.99972 + 0.7% (k=2) | 3.98407 £ 0.7% (k=2) | 4.00010 +0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system

128% 1"

Certificate No: Z17-97069
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Zeughausstrasse 43, 8004 Zurch. Swazerland
Phone +41 44 245 9700, Fax +41 44 245 9779
info@spear] com, Fpfwww spean com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate. high precision instrument and requires careful treatment by the user. There are no
serviceable parts inside the DAE. Special attention shall be given to the following points:

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 to wear out.

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batleries and pack the
DAE in an antistatic bag. This antistatic bag shall then be packed into a larger box or container which protects the
DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument Is
inside.

E-Stop Failures Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough handling
of the E-stop may lead to damage of these magnets. Touch and collision errors are often caused by dust and dirt
accumulated 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 2 non-dusty envirenment if not used for measurements.

Repair: Minor repairs are performed at no extra cost during the annual calibration. However, SPEAG reserves
the right ta charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE input resistances, as measured during the
calibration procedure of a DAE unit, are not used by the DASY software, a nominal value of 200 MOhm is given
in the corresponding configuration file.

Important Note:
Warranty and calibration 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.

Important Note:

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.

Schmid & Partner Engineering

TN_BR0O40315AD DAE4.doc 11.12.2008




Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner

Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Swiss Calibration Service
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accredilation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates
ciient  Auden Certificate No: DAE4-915_Jun17
|CALIB RATION CERTIFICATE
Object DAE4 - SD 000 D04 BK - SN: 915
Calibration procedure(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: June 16, 2017

This callbration cenificate documenis the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the unocerainties with confidence probability are given on the following pages and are part of the certificate,

All calibrations have been conducted in the closed Iaboratory facliity: environment temperaturs (22 + 3)°C and humidity < 70%.

Calibration Equipment used (M&TE critical for calibrahon)

Primary Standards 10 # Cal Dale (Certificale No.) Schaduled Calibration

Kelthley Multimetar Type 2001 SN: 0B10278 09-5ap-18 (No:18065) Sep-17

Secondary Standards D # Check Date {in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001 05-dan-17 (in house check) In house check: Jan-18

Calibrator Box V2.1 SE UMS 006 AA 1002  05-Jan-17 (in house check) In house cheok: Jan-18
hame Function Signature

Calibrated by: Eric Hainfeld Techniclan % g ;

Approved by: Fin Bomhaolt Deputy Technical Manager

WV EZU,LLLM

lssuad: Juna 16, 2017

This calibration cerificate shall nol be reproduced except in full without written approval of the laboratory.

Certificate No: DAE4-815_Jun17 FPage 10f 5



Calibration Laboratory of Sy,
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Schmid & Partner i‘i“ “"‘-——--"'E—E c Service suisse d'élalonnage
Engineerirlg AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N S swiss Calibration Service
L P
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
Muftilateral Agreement for the recognition of calibration certificates

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
e DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

e Connector angle. The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

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

e DC Voitage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

o AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

* Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

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

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

o [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
modes.
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DC Voltage Measurement
A/D - Converter Resalution nominal
High Range. 1LSB = BAuV , full range = -100...+300mV
Low Bange: 1LSB = g1nv . full mange= -1...... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y | z

High Range 404270 + 0.02% (k=2) | 404.412 2 0.02% (k=2) | 404.743 = 0.02% (k=2)

Low Range 3.97876 + 1.50% (k=2) | 3.89515 + 1.50% (k=2) | 3.98839 + 1.50% (k=2)
Connector Angle

Connector Angle 1o be used in DASY system 1165%+ 1°
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Appendix (Additional assessments outside the scope of SCS50108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Errar (%)
Channel X + Input 200035 .45 1.45 0.00
Channel X + Input 20005.57 0.83 0.00
Channel X - Input -20002.65 263 0.0
Channel Y + Input 200042,17 B8.68 0.00
Channel Y + Input 20005.49 0.84 0.00
Channel Y - Input “20005.61 -0.27 0.00
Channel Z + Input 200035.40 -4.00 -0.00
Channel Z + Input 20003.55 -0.96 -0.00
Channel Z - Input -20006.81 -1,32 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.98 0.13 0.01
Channel X + Input 201.24 0.41 0.20
Channel X - Input -198.67 0.56 -0.28
Channel Y + Input 2000.59 -0.24 (.01
Channel Y + Input 200.55 -0.27 -0.13
Channel Y - Input -188.51 -0.27 013
Channel 2 + Input 2000.64 -0.11 -0.01
Channel 2 + Input 199.75 -0.97 -0 48
Channel Z = Input -200.42 -1.11 0.58
2. Common mode sensitivity
DASY rmeasuremant paramelers: Aute Zero Timea: 3 sec: Measunng time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (1V) Average Reading (pV)
Channel X 200 -15,06 -16.32
- 200 18.64 16.76
Channel Y 200 -5.13 -5.50
- 200 4.34 4.43
Channel Z 200 1,15 -1.30
- 200 -0.70 -0:85
3. Channel separation
DASY measuremen! paramaters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (V) Channe! Z (uV)
Channel X 200 - axn -3.48
Channel Y 200 8,37 4.21
Channel Z 200 10.27 6.52 -

Centificate No: DAE4-915_Junt7
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB)

Low Range (LSB)

Channel X

16111 17514
Channel Y 15972 16571
Channel Z 15835 17158

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec

Input 10MO
Average (pV) min. Offset (41V) | max. Offset (uV) std. ?::;atlun
Channel X 0.86 -0.08 2.02 0.45
Channel Y 0.28 -0.986 1.60 0.46
Channel Z -0.41 -1.19 0.62 0.37
6. Input Offset Current
Nominal Input circuitry offsel current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vce) +7.9
Supply (- Vec) -7.8

9. Power Consumption (Typical values for information)

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
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Client Auden Certificate No: Z17-97052

S e ) ol & TN

Object EX3DV4 - SN:3753

Calibration Procedure(s) FE-Z11-004-01

Calibration Procedures for Dosimetric E-field Probes

Calibration date: May 05, 2017
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 ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Power sensor NRP-Z91 | 101547 27-Jun-16 (CTTL, No.J16X0477T7) Jun-17
Power sensor NRP-Z91 | 101548 27-Jun-16 (CTTL, No.J16X04777) Jun-17
Reference10dBAttenuator | 18N50W-10dB  13-Mar-16(CTTL,No.J16X01547) Mar-18
Reference20dBAttenuator | 18N50W-20dB  13-Mar-16(CTTL, No.J16X01548) Mar-18
Reference Probe EX3DV4 | SN 7433 26-Sep-16(SPEAG,No.EX3-7433_Sep16) Sep-17
DAE4 SN 549 13-Dec-16(SPEAG, No.DAE4-549 Dec16) Dec-17
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605  27-Jun-16 (CTTL, No.J16X04776) Jun-17
Network Analyzer ES071C | MY46110673  13-Jan-17 (CTTL, No.J17X00285) Jan-18
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer / &4‘&7
Reviewed by: Lin Hao SAR Test Engineer —rﬁ?,?.é%

Approved by:

Qi Dianyuan SAR Project Leader eS|

Issued: May 06, 2017
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization @ @ rotation around probe axis

Polarization 6 B rotation around an axis that is in the plane normal to probe axis (at measurement center), i

8=0 is normal to probe axis

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

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

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

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

o NORMzx.y,z: Assessed for E-field polarization 8=0 (f<800MHz in TEM-cell; f>1800MHz: waveguide).
NORMXx,y,z are only intermediate values, i.e., the uncertainties of NORMX,y,z does not effect the
E* -field uncertainty inside TSL (see below ConvF).

o  NORM(x y.z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

o  Axyz Bxyz Cxyz VRxyzAB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fS800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHz.

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna,

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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Probe EX3DV4

SN: 3753

Calibrated: May 05, 2017
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Add: No.51 Xueyuan Road, Haidian District, Beljing, 100191, China
Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3753

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm(pV/(VIim)%)*# 0.47 0.30 0.46 +10,0%
DCP(mV)® 101.4 107.2 104.5
Modulation Calibration Parameters
uID Communication A B c D VR UncE
System Name dB dBVuV dB mV (k=2)

0 cw X 0.0 0.0 1.0 0.00 1858 | +2.0%

Y 0.0 0.0 1.0 141.4

Z 0.0 0.0 1.0 182.6

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%.

4 The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 5 and Page 6).
Numencal linearization parameter uncertainty not required.

Uncertamly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No: Z17-97052 Page 4 of 11



hﬂ In Collaboration with
=777 s p e ag
S~  CALIBRATION LABORATORY

Add: No.51 Xuevuan Road. Haidian District, Beijing. 100191, China

Tel: +86-10-62304633-2218
E-mail: ettl@chinattl.com

Fax: +86-10-62304633-2209
Hitp://www.chinagil.cn

DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3753

Calibration Parameter Determined in Head Tissue Simulating Media

G

f [MHz]® P:;Ii:tt::;y F c““‘::‘::‘;ﬁ" ConvF X | ConvF Y | ConvF Z .&Ipha"5 D{;p:; :'::;'
750 41.9 0.89 9.42 9.42 9.42 0.30 090 | £121%
835 41.5 0.90 9.13 9.13 9.13 0.12 148 | £12.1%
900 415 0.97 9.20 9.20 9.20 0.156 142 | £12.1%
1750 401 1.37 8.16 8.16 8.16 0.21 112 | £12.1%
1900 40.0 1.40 7.79 7.79 7.79 0.21 1156 | £12.1%
2000 40.0 1.40 7.80 7.80 7.80 0.19 1.18 | £12.1%
2450 392 1.80 7.28 7.28 7.28 0.51 0.77 | £121%
2600 39.0 1.96 7.20 7.20 7.20 0.61 068 | =12.1%
3500 37.9 2.91 7.02 7.02 7.02 0.56 085 | £13.3%
5250 35.9 4.71 5.25 5.25 5.25 0.45 1.20 | £13.3%
5600 35.5 5.07 475 4.75 475 0.45 1.30 | £13.3%
5750 354 5.22 476 476 476 0.45 1.30 | £13.3%

¢ Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated

frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to 110 MHz.
F At frequency below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (e and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

e Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than t 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z17-97052
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Add: No,51 Xueyuan Road. Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2218
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3753

Calibration Parameter Determined in Body Tissue Simulating Media

G
f [MHz]® Pe:iii:ttil:i:y F Cont:;::::\;ity ConvF X | ConvF Y | ConvF Z | Alpha® [:‘:::; :Jk::

750 55.5 0.96 9.43 9.43 9.43 0.30 080 | £12.1%
835 55.2 0.97 9.21 9.21 9.21 0.17 1.39 | =121%
800 55.0 1.05 9.23 9.23 9.23 0.21 1,16 | £12.1%
1750 534 1.49 7.87 7.87 7.87 0.20 1.19 | £121%
1900 53.3 1.52 7.58 7.58 7.58 0.17 132 | =12.1%
2000 53.3 1.52 7.60 7.60 7.60 0.17 141 | £12.1%
2450 52.7 1.95 7.27 7.27 7.27 0.28 146 | £12.1%
2600 52,5 2.16 7.14 7.14 7.14 0.31 126 | £12.1%
3500 51.3 3.3 6.46 6.46 6.46 0.65 0.88 | £13.3%
5250 48.9 5.36 4.87 4.87 4.87 0.55 1.20 | £13.3%
5600 48.5 577 4.27 4.27 4,27 0.55 1.30 | £13.3%
5750 48.3 5.94 452 4.52 4.52 0.55 160 | £13.3%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated

frequency band. Frequency validity below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,

150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.
F At frequency below 3 GHz, the validity of tissue parameters (e and @) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is
restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

9 Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the 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: 7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)

Certificate No: Z17-97052 Page 8 of 11



No.51 Xueyuan Road, Haidian District, Begjing, 100191, China

+86-10-62304633-2218

Add
Tel

+86-10-62304633-2209

Hwww.chinattl.c

Fax

Hit

tl.com

1nall

cttliech

~mai

E

R

'
¥
i
¥
I

% s G
-t

i
i
'

900 MHz)

—
—
e

f

(]
'
-
'
'
1
'
i
i
i
i
i

ic Range f(SARead)

(TEM cell,

Dynam

[P ST ST T St JR iy 0 g s se—— 1w o S TP SRS S L R PR

B s e mh ol

P S LR N,
"

Ve .
=TT AT T T IATCS
b

—8— compensated

SAR[mW/cm’

= not compensated

B Y

R P

(]
.

S

I b
FEREESN NCR L N Y

B0
ok ekt

IS
s et
i i

[Ar]jeuBis ndu) [aphous

X IO [

10'

SAR[mW/cm']

not compensated
Uncertainty of Linearity Assessment: £0.9% (k=2)

10°

—e— compensated

Page 9 of 11

1 Z17-97052

Certificate No



L |, Collsboration with
=m/7/ s p e a g
S~  CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District. Beijing, 100191, China

Tel: +86-10-62304633-2218 Fax: +86-10-62304633-2209
E-mail: culi@chinatt]l.com Hitp:/'www.chinattl.cn

Conversion Factor Assessment
f=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: +3.2% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3753
Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (°) 36.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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Calibratinn Lﬂbnratﬂry of 5\‘@?3 S Schweizerischer Kalibrierdienst
Schmid & Partner % E‘: ¢ Service suisse d'étalonnage
Engineering AG = Sorvizio svizzero di taratura

Zoughausstrasso 43, BI04 Zurich, Switzerland {—:_f:f/_'l_\‘l‘:‘:nv“‘ S Swiss Callbration Service
Actreditad by lhe Swids Accreditation Service (SAS) Accreditation No.; SCS 0108
The Swiss Accroditation Service is ane of ihe signalories ta the EA

Multitateral Agreement for the recegnition of calibration certificates

cient  Sporton (Auden) Certificata No: EX3-3857_May17
|CALIBRATI ON CERTIFICATE |

Objsct EX3DV4 - SN:3857

Calibration procedursl(s) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date May 26, 2017

Thea calibration cenilicate docienents the fracesbiily ta national stadards, which reslizs the physical units of measurements (S0,
The measuremenis and [ uncedaintiss with conflidence probabifity are given on the folldwing pages and are parl of the cedificale.

All callbrations have been eonducted in the closed labaralony facity, emironment temperature (22 + 3)'C and numidity = T0%.

Calitration Emquipmenl used (METE critical for calibimtion)

Primary Standards 2 Cal Date (Ceodilicate No ) Schaduled Calibvation
Porwrgr: ineler NRF SN 104TTE 4-Apr-17 (Mo, 217-0252 102623} Apr-18
Power sengor NRP-Z91 SM! 103244 Qd-Apr-17 (No_ 217-02521) Ape-18-
Powar sansir NRP-201 BN 103245 Od-Apr-11F (Na. 217-D2525) Ape-18
Referende 20 dB Alleniatod SN! 55277 (20x) O07-Ape-AT (Mo 217-02528) Apr-18 ——
Referanca Probe ES30V2 SN 3013 31-Dee-16 (Mo, ES3-3013_Dec6) DecA7T
DAE4 Sh @0 7-Dac-16 (Mo DAE4-60_Eaci) D17
Secondary Standards [[R] Chatk Date {in house) Seheduled CHeck
Power meter E44198 SN GB41293874 DE-Apr-16 (i house check Jur-16) in house check: Jun-18
Py sanso E44 124 SN: MY41488087 06-Apr-16 (in house chegh Jun-16) In houze gheck: Jun-18
Fowear sengsor E44 124, SN 00710210 Dfi-Apr 16 (in houss gheck Jun-16} In house check: Jun-18
AF penerator HE BBAEC SN: LIS3643001700 4-Aug-88 fin house check Jun-18) In hoize ehack: Jurn-18
| Network Anolyzer HP 8753E SN US3T3905685 18-0ci-01 (m house check Oc-16) In House chech: Dot-17
Mams Funetion Sipriature
Caiitirated by Michse! Waber Lsbaratory Technician
Approved by Katja Pakovio Techpical Manager 1 7

Issied! May 30, 2017

This calibrefion cenificate shall not be e oduced excepl In lull withoul written approval of the latioratory
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Calibration Laboratory of e

P e, Schwaizerischor Kallbriardienst
Schmid & Pariner %‘“ — ’E" g Service suisse d'étalonnage
Engineering AG P g Sorvizlo svizzero di taratura
Zeughpusstrasse 43, B004 Zurich, Switzerland ':r/_‘qﬂ“f Siwiss Calibration Service
Acoredited by ihe Swiss Accreditation Sevice (SAS) Accraditation No.:. SCS 0108
The Swiss Accreditation Service is one of the signalories to tho EA
Multitaleral Agreement for the recognition of calibration cerfificates
Glossary:
TSL fissue simulating ligquid
NORMa.Y2 sensitivity in free space
CanvF sensitivity In TSL / NORMzx, v,z
pcpP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization paramelers
Polarization o rotation around probe axis
Polarization 9 % rotation around an axis that Is in the plane normal to probe axis (at measurement center),
l.e., 8 =0is normal to probe axis
Connectar Angle Information used in DASY system to afign probe sensor X to the robot coordinate systam

Calibration is Performed According to the Following Standards:

a)

b)
c}

d)

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: Measuremernt
Techniques”, June 2013

IEC £2208-1, "Procedure lo measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity lo the ear (frequency range of 300 MHz to 3 GHz)", February 2005

|EC 52209-2, "Procedure to determing the Spedific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the hurman body (frequency range of 30 MHz to 8 GHz)", March 2010

KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

-

NORMx,y,z: Assessed for E-field polarization 8 =0 (f < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguide).
NORMx,y.z are only intermediale values, i.e., the uncertainties of NORMx,y,z does nol affect the E”-field
uncertainty inside TSL (see below Convi).

NORM{f)x.y.z = NORMx,y,z * frequency_response (see Frequency Response Chart). This linearization Is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is inchided
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical lingarization parameters assessed based on the data of power swesp with CW
signal {no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not callbrated but determined based on the signal
charactaristics

Ax.y.z Bryz Cxy.z Dxy.z VRxyz A B, C, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nar
media. VA Is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based an power
measuraments for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical unceriainty values are given. These parameters are
used in DASY4 software (o improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx,y.z * ConvF whereby the uncertainty corresponds to thal given for ConvF, A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz

Spherical isotropy (3D deviation from isotropy}: in a field of low gradients realized using & flat phantom
exposed by a patch antenna,

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on prabe axis). Mo lolerance required,

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uneertainty required),
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Calibrated for DASY/EASY Systems
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EXJDVa- SM:3857

May 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Basic Calibration Parameters

) Sensor X Sensor ¥ Sensor £ Unc (k=2)
Norm (uVI(vim)° ) 0.17 0.42 0.44 +10.1 %
DCP (m\v)" 98.5 100.1 1024
Modulation Calibration Parameters
uiD Communication System Name A 5 C D VR Une"
dB dBvpv dB my {k=2)
0 cw x| 00 | 00 10 | 000 | 1382 | +38%
B Yy | 00 00 | 10 147 4
Z 0.0 0.0 1.0 1449

The reported uncertainty of measuremenlt is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.

* The uncenainties of Nom X.Y,Z o6 nol atfee the EXfiald uncartanty inside THL (aae Pages 5 and &),

* Numierical linearization parameler. unoarainty not required.

" Uncertainily s datarmined welng the max, devigtion from linaar responee applying rectangular distribution and = axpressed for the sqoate of tho
fiibel wenlisie.

Cerlficate No: EX3-3857_May17
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EXIDV4- SN.3857

May 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Dapth © Unc

f(MHz)® | Permittivity" (8fm)" ConvF X | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 41.9 0.89 10.01 10.01 10.01 0.39 0.69 +12.0 %
835 415 0.80 9.73 9.73 9.73 0.47 0.85 +12.0%
900 41.5 0.97 0.48 948 9.48 0.31 1.01 +12.0%
1750 40.1 1,37 B.4T 8.47 8.47 (.38 0.82 +12.0 %
1800 40.0 1.40 8.29 8.29 8.20 (.38 0.80 +12.0 %
2000 40.0 1.40 8.26 8.26 8.26 (.35 0.80 +12.0 %
2300 39.5 167 7.95 7.95 7.85 0.24 1.08 +12.0 %
2450 39.2 1.80 7.71 7.71 7.7 0.41 0.80 +12.0 %
2600 39.0 1.96 7.62 7.62 7.62 0.41 0.80 +12.0 %
3500 37.8 2.01 7.37 7.37 7.37 0.29 1.25 +13.1 %
3700 377 312 6.94 .94 6.94 0.25 1.25 | +131%
5250 359 4.71 5.39 5.39 5.39 0.35 1.80 +13.1 %
5600 35.5 5.07 5.04 5.04 5.04 0.40 1.80 £13.1%
5760 35.4 522 534 5.34 5.34 0.40 1.80 +131%

© Frequency validity abidve 300 M-z of + 100 MHz only applies for DASY vl 4 and higher {see Page 2), else || s resticted 1o+ 50 MHz The
Lncartainty is the R3S of the Conv unoeriainty ai calibration frequency and the uncertainty for the mdigated fraqusncy band. Frisguisncy validity
below 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respeclively. Above 5 GHz frequency

validity cun be extendesd to £ 110 MHz

" Al lrequencies below 3 GHz. the validity of lissus parsmeaters (o and o) can be mlaed to + 10% 01 liguid compehsation formuls 5 applied 1o
measured SAR values. Af frequencias above 3 GHz, the validity of lissue paramelers [x and o is restricted to 2 5%, The uncertainty is the RSS of

thr ConvE uneedainty for indicated targel issug psiametars

" AlphilDepth are determined during calibration. SPEAG warrants thial the remaining devistion due o the boundary =ffect after compansallon s

alweys less than + 1% for froquencies below 3 GHz and below « 2% for frequancies betwesen 3-6 GHz at any distange larger than half the probe tip

dismetar from the boondary,

Cenlficate No: EX3-3857_May17
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EX30V4- SNI38ST

May 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Une

f{MHz)® | Permittivity" {sim) " ConvFX | ConvFY | ConvFZ | Alpha® | (mm) |  (k=2)
750 55.5 0.96 9.96 9.96 .96 0.44 080 | +12.0%
835 56.2 0.97 9.72 8.72 9.72 0.46 080 | +120%
1750 53.4 1.49 8.29 8.29 8.29 0.36 0.80 +12.0 %
1900 53.3 1.52 8.08 8.08 8.08 0.37 0.80 +12.0 %
2300 52.9 1.81 7.87 7.87 7.87 0.39 0.87 +£12.0 %
2450 52.7 1.95 7.70 7.70 7.70 0.40 0.80 +12.0 %
2600 52.5 216 7.59 759 7.59 0.34 092 | +120%
3500 51.3 33 6.89 6.89 6.89 0.30 1.20 +13.1%
3700 51.0 3.55 6.82 6.82 6.82 0.30 1.20 | £131 %
5250 48.9 5.38 472 472 472 0.40 1.90 | +131%
5600 485 5.77 4.01 4.01 4.01 0.50 1.90 +13.1 %
5750 48.3 5.94 4.3 431 4.31 0.50 1.90 +13.1%

" Frequancy validity sbove 300 MHz of + 100 MHz only spplies for DASY w4 4 and higher (see Page 2), eisa it fs restnicted ta + 50 MMz The
unesrtainly s the REE of the ConvF uncertainty at cslibralion frequency and the epeerainty far the indicated frequincy and, Froguaency validity
below 300 MHz = £ 10, 26, 44, 50 and 70 MHz for ConvE assessmants al 30, 64, 128, 150 and 220 MHz respectivaly. Above 5 GHz Fequancy

wilichity can be sdended to £ 110 MHz

" Al fraguencies below 3 GHz, the walidity of ligsie paramaters (& and o] can ba reiased 16+ 10% i lguld dompehsaticn Toimiaa 5 applisd 1o
rmeasurad SAR valuas. Al frequencies above 3 Gz, the walidity of izsus parameters (cand o) s resticted 1o 2 5% The uncetainty 1s the RSS of

Ihe ConvF uneerainty o Indicated Largat bssus parsmefess.

5 AlphaDepth are dstermined during calibration, SPEAL waranis thel the remaining devighion due to the boundary stfect after compensation is
alveays less than ¢ 1% for frequenties below 2 GHz &nd balow + 2% for fraquencies between 3-8 GHz gt any distance larger than hall the probe tip
diameter from ihe boundary.

Cartificate Ne: EX3-3857_ May17
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EX3DV4— SN:3B5Y May 26, 2017

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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EXIDVA- SN 3857 May 26, 2017

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22

e L]

L = - - i -
Lh ] . » W ] P b 1
L] - L3 L]
- L
i H
i ' +
- * L .-
= .t.‘ . @
i - - - 3 (L e ]
s B2 @a gm ow Rz oa LI
s '
. — -  a L4 W " " "
- . # L
-
i H 1
L] L
- @ %

Tet X Y 4 Tat x T z

|
i;il
’g,

1.t ISP, L NNESTTPISRTE . R PTPICREVTETES . SV TTETIEE PIPTNITE, [P NUPRRTTITCE  SUCCTOCT TN S ey

-1Lu 1hn ‘:u ) A o 1.j;u
'Iblﬂ‘Tﬂit-Iz [ T iz 1I|!I-lﬂ1!di-lz Eﬁm!dﬂz

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4— SN:3857 May 26, 2017

Dynamic Range f(SAReaq)
(TEM cell , fova= 1900 MHz)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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May 26, 2017
Conversion Factor Assessment
=835 MHz.WGLS R (H_convF) = 1900 MHz.WGLS R22 (H_conyF)
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Uncartainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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EXIDVa- SN3857

May 26, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3857

Other Probe Parameters

" Sensor Arrangement Triangular
Connector Angle () 419
Mechanical Surface Detection Mode enabled |
Optical Surface Detection Made disabled

“Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameler 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mim
Probe Tip to Sensor Y Calibration Polnt 1 mm
Prabe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Accreditation No.: SCS 0108

Certificate No: EX3-3898 Jun17

[CALIBRATION CERTIFICATE

Ohbiject

Calibration procedure!s)

Calibration date

EX3DV4 - SN:3898

QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Calibration procedure for dosimetric E-field probes

June 27, 2017

Calibratisn Equipment used (M&TE critical for calibration)

This calibration cerificate documents the traceabilily 1o national standards, which realize the physical units of measurements (S1)
The measurements and the uncerainties with confidence probability are given on the following pages and are pan of the cerificale.

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

Primary Standards D Cal Date (Certificate No ) Scheduled Calibration

Power meter NRP SH! 104778 04-Apr-17 (No. 217-02521/02522) Apr-18

FPower sensor NRP-Z9 SN: 103244 D4-Apr-17 (Mo, 217-02521) Apr-18

Power sansor NRP-Z91 SN: 103245 O4-Apr-17 (No. 217-02525) Apr-18

Refarence 20 dB Attenuator SN S5277 (20%) 07-Apr-17 (No. 217-02528) Apr-18

Reference Probe ES3DV2 SN 3013 31-Dec-16 (No. ES3-3013_Dec16) Dec-17

= SN 660 7+Dec-16 (No. DAE4-860_Dec16) Dec-17

Secondary Standards D Check Date (in house) Scheduled Check

Power meter E44198 SN: GB41293874 06-Apr-18 (in house check Jun-186) In house check Jun-18

Power sensor E44124 SN: MY41408087 08-Apr-16 (in house check Jun-16) In house check. Jun-18

Power sensor E4412A Sh: 000110210 06-Apr-18 (in house chieck Jun-18) In house check: Jun-18

RF generator HP BE4BC SN: US3s42U01700 04-Aug-99 (in house check Jun-18) In house gheck: Jun-18

Natwork Analyzer HF 8753F SN: US37300685 18-0ct-01 (in house check Cct-16) In house check Ocl-17
Name Function Signature

Calibrated by Leif Klysnar 'Labaratary Technician W%’“’

Approved by: Katja Pokovic

Technical Managar Za
LRI

This calibration certificate shall nol be reproduced except in full without written spproval of the labaratory.

Issued: June 28, 2017
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Calibration Laboratory of

Schweizerischer Kalibrierdienst
Schmid & Partner g Service suisse d'étalonnage
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Zeughausstrasse 43, 8004 Zurich, Switzarland S Swiss Calibration Service
Accredited by the Swiss Accreditation Servics (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue sirmulating liquid
NORMx,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
DCP dinde compression point
CF crest factor (1/duty_cycle) of the RF signal
A B CD moedulation dependent linearization parameters
Polarization o o rotation around probe axis
Polarization 8 4 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., & =0 is normal lo probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

b)
c)

d)

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

IEC 62209-1, ", "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from hand-
held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)", July 2016

IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMpx.y.z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell: f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMzx,y,z does not affect the E"-field
uncertainty inside TSL (see below ConvF).

NORMI(flx,y,z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response Is included
in the stated uncertainty of ConvF.

DCPx.y.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media,

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Ax.y.z; Bx.y.z; Cx.y,z; Dx,y.z; VRx,y,z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assassed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurementis for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y,z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

Spherical isotropy (3D deviation from isetropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required,

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4— SN:3898 June 27, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3898

Basic Calibration Parameters

Sensor X SensorY Sensor Z Une (k=2})
Norm (uV/(Vim)*)* 0.38 0.35 0.31 +10.1%
DCP (mV)" 291 99.4 100.3

Modulation Calibration Parameters

uiD Communication System Name A ] c D VR Unc"
dB dBVuVv dB mv (k=2)
0 cw X 0.0 0.0 1.0 0.00 1439 +2.7 %
Y 0.0 0.0 1.0 142.2
zZ 0.0 0.0 1.0 145.7

Note: For details on UID parameters see Appendix.

Sensor Model Parameters

Cc1 Cc2 a g T2 T3 T4 T5 T6
fF fF " il ms.V ms. V™' ms V-2 v
X 32.49 240.5 35.09 11.03 0.713 4,958 1.269 0.147 1.005
¥ 33.00 245.0 35.30 9.807 0.625 4.966 1.221 0.120 1.005
Z 31.60 235.2 3543 | 7.345 0.706 4 969 1.116 0.151 1.005

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%.

* The uncentainties of Norm X,Y,Z do not affect the E-field uncertainty inside TSL (see Pages 5 and 6],

* Numerical linearization parameter: uncertainty not required

~ Uncertainty (s determined using the max. devialion from linear response applying rectangular distribution and is expressed for the square of the
field value

Certificate No: EX3-3898_Jun17 Page 4 of 38



EX3DV4- SN:3898

June 27, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3898

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth® Unc
f(MHz)¢ | Permittivity" (Sim)© ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2) |
750 41.9 0.89 10.75 10.75 10.75 0.35 1.03 +12.0 %
835 415 0.90 10.23 10.23 10.23 0.48 0.80 +12.0%
900 41.5 097 10.03 10.03 10.03 0.49 0.80 £120 %
1750 40.1 1.37 8.63 8.63 8.63 0.37 0.80 +12.0 %
1800 40.0 1.40 8.37 8.37 8.37 0.33 0.80 +12.0 %
2000 40.0 1.40 8.36 8.36 8.36 0.35 0.80 +12.0%
2300 395 1.67 7.91 7.91 7.91 0.36 0.80 +12.0 %
2450 39.2 1.80 7.55 7.55 7.55 0.39 0.80 £12.0%
2600 39.0 1.96 7.37 7.37 7.37 0.38 0.86 +120%
3500 37.9 291 7.31 7.31 7.31 0.25 1.25 +13.1%
5250 35.9 4.71 562 5.62 5.62 0.35 1.80 +131%
5600 355 5.07 5.03 5.03 5.03 0.40 1.80 +131%
5750 35.4 5.22 5.18 5.18 5.18 0.40 1.80 +131%

© Frequency validty above 300 MHz of + 100 MHz only applies for DASY v 4 and higher (see Page 2), else il is restricted 1o + 50 MHz. The
uncerainty is the RSS of the ConvF uncertainly at calibration frequency and the uncerainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above § GHz frequancy

validity can be extended 1o + 110 MHz.

" At frequencies below 3 GHz. the validity of issue parameters (¢ and o) can be relaxed 1o £ 10% if liguid compensation formulz is applied to
measured SAR values. Af frequencies above 3 GHz, the validity of tissue parameters (i and o) s restricted 1o £ 5%. The uncertainty is the RSS of

the ConvF uncertainty for indicated target tissue paramelers,

“ AlphaiDepth are determined during calibration. SPEAG warrants that the remaining deviation due {0 the boundary effect after compensation is

always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the praobe tip

diameter from the boundary.

Certificate No: EX3-3888_Jun17
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EX3DV4- SN:3898 June 27, 2017

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3898

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Une

f(MHz)© | Permittivity” (sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
750 55.5 0.98 10.45 10.45 10.45 0.52 0.82 +12.0%
835 55.2 0.97 10.40 10.40 10.40 0.49 0.80 +12.0%
800 55.0 1.05 10.32 10.32 10.32 0.47 0.80 +120%
1750 53.4 1.49 8.50 8.50 8.50 0.39 0.80 +120%
1900 53.3 1.52 8.17 8.17 8.17 0.35 084 | £120%
2000 53.3 1.52 8.35 8.35 8.35 0.44 0.80 +12.0%
2300 52.9 1.81 7.95 7.95 7.95 0.41 0.80 +12.0 %
2450 52.7 1.95 7.85 7.85 7.85 0.32 0.95 £12.0%
2600 525 216 7.51 7.51 7.51 0.26 095 | £12.0%
3500 51.3 3.31 6.97 6.97 .97 0.28 1.25 +13.1%
5250 48.9 5.36 5.13 5.13 5.13 0.40 1.90 £131%
5600 485 5.77 4.14 4.14 4.14 0.50 1.90 +131%
5750 483 5.94 4.50 4.50 450 0.50 1.90 +13.1%

* Frequency validity above 300 MHz of + 100 MHz anly applies for DASY v4 4 and higher (see Page 2), else it is restricted to £ 50 MHz. The
uncentamty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band, Frequency validity
below 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above § GHz frequency
validity can be extended 1o = 110 MHz.

" At frequancies below 3 GHz, the validily of fissue paramelers (¢ and o} can be relaxed to £ 10% if liquid compensation formula is apphed to
measured SAR values. Al frequencies above 3 GHz. the validity of tissue parameters (e and o) s restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated targsf tissue parameters.

“ Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due 1o the boundary &ffect after compensation is
always jess than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-8 GHz at any distance larger than half the probe fip
diamater from the boundary
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EX30V4- 5N:3898 June 27, 2017

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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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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EX3DV4- SN:3898

Dynamic Range f(SARc.q)

(TEM cell , foa= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)

June 27, 2017

Certificate No: EX3-3898 Jun17

Page 90f 38



EX3DV4- SN:3898 June 27, 2017

Conversion Factor Assessment

f= B35 MHz.WGLS R9 (H_convF) f= 1900 MHz WGLS R22 (H_convF)
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Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Certificate No: EX3-3898_Jun17 Page 10 of 38



EX3DV4- SN:3898

June 27, 2007

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3898

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () 112
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Prabe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm

Certificate No: EX3-3898_Jun17
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EX3DVa- SN:3894

Juna 27, 2017
Appendix: Modulation Calibration Parameters
uip Communication System Name A B c [i] VR Max
dB dBpv d8 mv Unc®
(k=2)
0 CW X | 000 0.00 1.00 0.00 1438 | 227 %
Y | 000 0.00 1.00 142.2
Z | 000 0.00 1.00 145.7
"CQ::& SAR Validation (Square, 100ms. T0ms] | X 236 6522 | 1007 | 1000 | 200 | #98%
Y | 238 6550 | 10.11 20.0
Z | 249 6592 | 1050 200
;r;icgn- UMTS-FDD (WCDMA) X | 097 6694 | 1495 | DOD | 1500 | £96%
Y 1.04 68.03 | 1567 150.0
Z | 057 £669 | 1493 150.0
10012- | IEEE 807 11b WiFi 2 4 GHz (0SSS, 1 X 1.16 6353 | 1483 | 041 1500 | +96%
CAB Miypis)
Y 1.18 6388 | 1516 150.0
. z 115 | 8344 | 1480 [ 1500
10013- | IEEE B0Z.11g WiFi 2.4 GHz (DSSS- X | 4863 66,61 16.74 1.46 1500 | 296 %
CABR QFDM, 8 Mbps)
Y 4.65 G669 | 16.8p 150.0
Z | 482 66.62 | 16.77 150.0
mcrén- GSM:-FDD (TDMA. GMSK) X 9.40 B138 | 1752 | 9239 500 | +96%
DAC
Y | 1605 87.81 19 48 50.0
Z | 2243 8248 | 21.10 50.0
1%0023- GPRS-FDD (TDMA, GMSK, TN 0) X 7.11 7784 | 1631 | 957 500 | £986%
D
Y | 10.05 8209 | 17.71 50.0
Z | 11.78 8447 | 1873 50.0
10024- | GPRS-FDD (TDMA. GMSK. TN 0-1) X | 1345 8610 | 1772 | B56 BOO | $96%
DAC
Y | 10000 | 10684 | 2292 60.0
Z | 10000 | 10865 | 2366 60.0
10025- | EDGE-FDD (TDMA, BPSK, TN 0) X 163 B506 | 2213 | 1257 | 500 | =96%
DAC
¥ | 518 7612 | 2BR0 50.0
Z | 325 6192 | 2033 50.0
10026- | EDGE-FDD (TDMA. BPSK, TN 0-1) X | 68z B308 | 2824 | 956 BOD | 96 %
DAC
Y 7.13 8603 | 30.02 600
Z 5.66 7986 | 2723 600
10027- | GPRS-FDD (TOMA, GMSK, TN 0-1-2) X | 10000 | 10578 | 21.78 | 480 800 | $96%
DAC
Y | 10000 | 10741 | 2239 80.0
: Z | 100,00 | 10853 | 23.24 80.0
10028- | GPRS-FDD (TDMA. GMSK, TN G-1-2-3) | X | 100.00 | 107.00 | 2171 | 355 1000 | t98%
DAC
Y | 10000 | 109.56 | 22.70 100.0
"Z | 10000 | 11211 | 2368 100.0
10029- | EDGE-FOD [TDMA_8PSK. TN 0-1-2) X 4,64 7500 | 2434 | 780 BOO | 98 %
DAC
Y 4.68 7687 | 2516 80.0
Z 4.08 7346 | 23.48 80,0
10030- | [EEE 802 15.1 Bluelooth (GFSK. DH1) X 5.80 78.01 1462 | 530 700 | x96%
CAA
Y | 2551 9234 | 18.68 70.0
Z | 2549 0366 | 1029 70.0
10031- | [EEE 802.15.1 Blustoolh (GFSK, DH3) X | 10000 | 106.02 | 2018 | 188 1000 | 98 %
CAA
Y | 100.00 | 109.92 | 2167 100.0
Z | 100.00 | 111.87 | 2232 100.0

Certilicate No: EX3-3888 Jun17

Page 12 of 38




EX3DV4- 5N:3898

June 27, 2017

10032- IEEE B02.15.1 Bluetooth (GFSK, DH5) X 100.00 114.56 2290 1.17 100.0 +96%
CAA

Y | 10000 | 12228 | 25.84 100.0

Z 100.00 123.55 26.18 100.0
10033- |IEEE 802.15.1 Bluetoath (Pl/4-DOPSK, X 3:55 7349 16.00 5.30 70.0 +9.6%
CAA DH1)

Y 4.05 76.03 17.25 70.0

& 3.36 73.75 16.36 70.0
10034- IEEE B02.15.1 Bluetooth (Pl/4-DOPSK, X 1.68 68.28 12.61 1.88 1000 | £96%
CAA DH3)

Y 1.85 69.87 13.55 100.0

L 1.56 B68.16 12.68 100.0
10035- IEEE 802.15.1 Bluetooth (PI14-DQPSK, X 1.37 f7.38 1210 117 100.0 +9.6%
CAA DHS)

Y 1.60 G8.80 12.97 100.0

z 1.28 67.19 12.08 100.0
10036- IEEE 802.15.1 Bluetooth (8-DPSK, DH1) | X 3.90 74.92 16.61 5,30 70.0 +96%
CAA

Y 4.61 77.96 18.03 70.0

. Z 3.72 75.34 17.04 70.0

10037- IEEE 802.15.1 Bluetooth (8-DPSK, DH3) | X 157 67.63 1231 1.88 1000 | +9.6%
CAA

Y 1.70 69.04 13.19 100.0

Z 1.45 67.44 12.35 100.0
10038- IEEE 802.15.1 Bluetooth (B-DPSK, DH5) | X 1.37 67.55 12.30 197 100.0 9.6 %
CAA

¥ 1.50 69.01 13.18 100.0

Z 1.28 67.33 12,27 100.0
10039- CDMAZ000 (1xRTT, RC1) X 1.30 69.04 12.94 0.00 150.0 +96%
CAB

Y 1.55 7117 14 .03 150.0

Z 1.24 58.56 12.61 150.0
10042- 15-54 115-136 FOD (TDOMA/FDM, Pl/4- x 5.68 76,10 14.67 7.78 50.0 +96 %
CAB DQPSK, Halfrate)

Y 9.76 82.03 16.60 50.0

z 1277 85.55 17.89 50.0
10044- IS-9VEIANTIA-553 FOD (FDMA, FM) X 0.01 %0.50 0.81 0.00 1500 | +9.6%
CAA

Y 0.01 91.45 2.87 150.0

zZ 0.0 90.61 1.44 150.0
10048~ DECT (TDD, TDMAJFDM, GFSK, Full x 551 71.14 16512 13.80 25.0 +9.6%
CAA Slot, 24)

Y. 6,15 7246 15.57 25.0

Z 6.71 73.40 16.16 250
10049- DECT (TOD, TOMA/FDM, GFSK, Double | X 568 73.94 15.07 10.79 40.0 +86%
CAA Slot, 12

b 56.47 75.65 15.68 40.0

Z 7.05 76.86 16.35 40.0
;F:{':GASE»— UMTS-TDD (TD-SCDMA, 1.28B Mops) X G687 78.23 18.34 9.03 50.0 +9.6 %

Y 846 81.68 19.73 50.0

Z 7.33 79.69 19.06 50.0
10(1555— EDGE-FDD (TDMA, 8PSK, TN 0-1-2-3) X 379 7247 2217 6.55 1000 | £96%
DA

Y 3.76 72.88 2268 100.0

F 4 340 70.54 21.50 100.0
10058- IEEE 802.11b WiFi 2.4 GHz (DSSS, 2 b4 1.18 64.29 15.13 0.61 110.0 +96 %
CAB Mbps)

Y 1.18 64.62 15.50 110.0

Z 1.15 64.01 15.07 110.0
100860- IEEE 802.11b WiFi 2.4 GHz (D555, 5.5 X 2.28 80.40 19.85 1.30 110.0 +9.6%
CAB Mbps)

Y 3.16 86.37 22.34 110.0

Z 1.76 77.97 19 44 110.0
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EX3DV4- SN:3598 June 27, 2017
10061- I[EEE 802.11b WiFi 2.4 GHz (DSS5, 11 X 1.88 72.36 1812 2.04 1100 | +96%
CAB Mbps)

Y 1.96 73.75 19.06 110.0

Fa 1.64 70.87 17.81 110.0
10062- IEEE BOZ2.11a/h WiFi 5 GHz (OFDM, & % 4,44 66.67 16.29 0.49 1000 | +986%
CAB Mbps)

¥ 4.47 66.75 16.40 100.0

Z 4.43 66.68 16.31 100.0
10063 IEEE 802.11a/h WiFi 5 GHz (OFDM, 2 X 4.45 66.73 16.35 0.72 1000 | +96%
CAB Mbps)

¥ 4.47 66.82 16.46 100.0

zZ 4.44 66.74 16.38 100.0
10064~ IEEE 802 11a/h WiFi § GHz (OFDM, 12 | X 4,57 66.90 16.51 0.86 1000 | *96%
CAB Mbps)

Y 4.70 66.08 16.63 100.0

Z 4,66 66.90 16.54 100.0
10065~ IEEE 802.11a/h WIF| 5 GHz (OFDM, 18 | X 4,54 66.69 16.54 1.21 1000 | +96%
CAB Mbps)

¥ 4.57 66.78 | 1666 100.0

Z 4.53 66.69 | 1657 100.0
10066- IEEE 802.11a/h WIFi 5 GHz (OFDM, 24 | X 4.55 66.64 16.64 146 | 1000 | +96%
CAB Mbps)

Y 4.57 66.74 16.77 1000

Z 453 66.63 16.67 100.0
10067- IEEE 802.11a/h WiFi 5 GHz (OFDM. 38 | X 482 66.89 17.07 2.04 1000 | +96%
CAB Mbps)

Y 4.85 67.00 17.21 100.0

Z 4.80 £6.88 1710 100.0
10068- IEEE B02,11a/h WiFi 5 GHz (OFDM, 48 | X 4,85 B6.79 1719 2,55 1000 | +96%
CAB Mbps)

Y 4.88 56.80 17.34 100.0

F 4.84 66.77 17.22 100.0
10069- IEEE 802.11afh WiFi 5 GHz (OFDM. 54 | X 491 B6.79 17.35 267 1000 | +96%
CAB Mbps)

¥ 4.94 66.90 17.51 1000

i 4.89 66.76 17.38 100.0
10071- IEEE 802.11g WiFi 2.4 GHz X 472 66.64 16.98 1.99 1000 | +96%
CAB {DSSS/OFDM, 8 Mbps)

Y 4.74 66.72 1711 100.0

z 4.70 66.64 17.01 100.0
10072- IEEE 802.11g WiFi 2.4 GHz X 4,66 66.81 1711 2.30 1000 | +98%
CAB (DSSS/OFDM, 12 Mbps)

Y 4.68 66.91 17.25 100.0

Z 464 56.80 17 .14 100.0
10073- IEEE 802.11g WiFi 2.4 GHz % 472 66.97 1732 | 283 1000 | +96%
CAB (DSSS/OFDM, 18 Mbps)

Y 4.74 67.07 17.558 100.0

Z 4.70 66.94 17.43 100.0
10074- IEEE 802.11g WiFi 2.4 GHz X 4,74 66.94 17.53 3.30 1000 | +96%
CAB (DSSS/OFDM, 24 Mbps)

Y 4.76 67.04 17.69 100.0

z 472 66.91 17.56 100.0
10075- IEEE 802.11g WiFi 2.4 GHz X 4.77 66.95 17.74 3.82 90.0 +96%
CAB (DSSS/OFDM, 36 Mbps)

Y 478 67.04 17.91 90.0

z 474 66.89 17.77 90.0
100786- IEEE 802.11g WIFi 2.4 GHz X 4.81 66.85 17.91 4.15 90.0 +96%
CAB (DSSSIOFDM, 48 Mbps)

¥ 4.82 66.94 18.08 90.0

Z 478 66.79 17.94 90.0
10077- IEEE 802.11g WiFi 24 GHz X 485 6695 | 1802 | 4.30 90.0 +0.6%
CAB {DSSSIOFDM, 54 Mbps)

Y 4.86 67.03 18.19 90.0

Z 482 56.68 18.05 30.0

Certificale No; EX3-3898_Jun17

Page 14 of 38



EX3DV4- SN:3838 June 27, 2017
10081- COMAZ000 (1xRTT, RC3) x 0.66 64.51 1046 0.00 1500 | +98%
CAB

Y 073 B5.64 11.22 150.0

Z 0.B5 B4 36 1028 150.0
10082- 15-54 | 1S-136 FOD [TDMAFDOM, Pr4- X 0.56 57.02 234 477 80.0 +9.6 %
CAR DAPSK, Fulliata)

Y 0.50 5727 2.55 80.0

Z 0.72 (.56 4.69 §0.0
10090- GPRS-FDOD (TDOMA, GMSK, TN 0-4) X | 1276 85.53 17.57 8.56 B0.0 + 8.6 %
DAC

Y | 100.00 | 108892 | 2202 80.0

Z | 10000 | 10883 | 2367 80.0

10007- UMTS-FDD (HSDPA) % 181 66.44 1560 | 0.00 1500 | +96%

CAB
Y 1.88 69.07 16.03 150.0
F 1.81 6848 15.60 150.0
10098- UMTS-FDD (HSUPA, Subtest 2) X 1T B8.36 15.57 0.00 150.0 | 29.6%
‘CAB
Y 1.84 §9.01 18.01 150.0
Z .77 88.40 15.57 150.0
10089 EDGE-FDD [TDMA, BPSK, TN 0-4) X 6.65 83.17 2838 9.56 60.0 +96%
DAC
Y 718 66.14 30.05 60.0
Zz 5.69 T894 2725 60.0
10100 LTE-FDOD (SC-FOMA, 100% RB, 20 % 2.91 6985 16.63 0.00 1500 | 29.6%
CaC MHz, OPSK}
¥ 3.00 70.32 16.93 1500
z 2.90 69.77 16.63 150.0
10104- LTE-FDD {SC-FOMA, 100% RB, 20 X 3.08 67.30 1583 0.00 1800 | 296%
CAC Miz, 18-0AM)
Y 312 87.53 16.02 150.0
z 3.07 67 26 15.83 150.0
10102- LTE-FDD (SC-FOMA, 100% RB, 20 X 319 67 35 15.85 G.00 1500 | 296 %
CAC MHz, B64-0AM)
¥ 322 B7.55 16,12 150.0
Z 318 B7.32 15.96 150.0
10103 LTE-TDD (SC-FOMA, 100% RB, 20 x 534 7316 18.00 398 650 206 %
CAC MHz. QFSK)
Y 540 73.67 19.34 65,0
d 4.60 71.12 18.33 65.0
10104- LTE-TOD (SC-FOMA, 100% RB, 20 X 5.56 T1.82 18.11 3.98 65.0 +98%
CAC MHz 16-QAM)
¥ 554 72.04 19.38 65.0
Z 521 71.00 18.88 B850
10105- LTE-TOD (SC-FOMA, 100% RB, 20 X 534 70.90 19,01 388 B5.0 +96%
CAC WMHz, 64-08M)
Y 5.32 71.12 19,27 65.0
Z 4.66 68.69 18,12 85.0
10108- LTE-FDD (SC-FDMA, 100% RB, 10 X 2.51 59,21 16.45 0.00 1500 | =96 %
CAD MHz QPSK)
Y 2.58 £9.70 16.77 150.0
rd 250 69.15 16.45 150.0
10109- LTE-FDD (SC-FDMA, 100% RB, 10 X 272 B7.32 15,69 D.00 1500 | 298%
CAD MHz, 16-0AM)
Y 277 67.54 15.90 150.0
| 27 67.30 15.69 150.0
10110~ LTE-FOD {SC-FOMA, 100% RE, SMHz. | X 2.00 68,45 1589 | 000 1500 | 29.6%
CaDp QPSK)
Y 2.08 69.04 16.29 150.0
Z 1.9% B8.40 16.88 150.0
10111- LTE-FED (SC-FDMA. 100% RB.SMHz. | X 248 68.78 18.00 0,00 1600 | =2968%
cap 16-0AM)
Y 2.54 69.09 18.25 150.0
z 2.48 68.79 15,99 150.0
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EX3DV4- SN:3898 June 27, 2017
10112- LTE-FDD (SC-FOMA, 100% RB, 10 X 2.85 Gr.43 15.79 0.00 150.0 +9.6 %
CAD MHz. 64-QAM)

Y 2.B9 67.66 15.98 150.0

& 2.84 B7.42 1679 150.0
10113- LTE-FDD (SC-FDMA, 100% RB, 5 MHz, X 263 68.98 16.15 0.00 150.0 +96%
CAD B64-QAM)

Y 2.68 69.26 16.38 150.0

Z 2.62 69.01 16.14 150.0
10114- IEEE 802 11n {HT Greenfield, 13.5 X 493 67.18 16.42 0.00 150.0 +9.6%
CAB Mbps, BPSK)

Y 496 67.24 16.50 150.0

Z 4.83 67 19 16.45 150.0
10115- IEEE B0Z 11n (HT Greanfield, B1 Mbps, x 547 67.22 16.44 0.00 150.0 +9.6 %
CAB 16-0AM)

Y 519 G7.28 16.52 150.0

z 5.16 67.22 16.46 150.0
10116- IEEE 802 11n (HT Greenfield, 135 Mbps. | X 5.00 67.33 16.43 0.00 150.0 06 %
CAB B4-0AM)

Y 5.03 67.41 16.51 150.0

Z 5.00 B7.33 16.45 150.0
10117- IEEE BO2.11n (HT Mixed, 13.5 Mbps, X 492 67.09 16.40 0.00 150.0 £9.6%
CAB BPSK)

Y 404 67.16 1648 150.0

z 4.91 867,08 16.41 150.0
10118- IEEE B0Z 11n (HT Mixed, 81 Mbps, 16- X 5.24 67.41 16.54 0.00 150.0 +9.6 %
CAB QAM)

Y 5.27 67.48 16.62 150.0

Z 5.23 67.40 16.55 150.0
10118- | IEEE 802.11n (HT Mixed, 135 Mbps, 64- | X | 5.01 6735 | 1644 | 0OD | 1500 | +96%
CAB QAM)

Y 5.04 67.42 16.53 160.0

Z | 501 67.36 | 1647 150.0
10140- LTE-FDD (SC-FDMA, 100% RB, 15 X 3.20 67.37 15.86 0.00 150.0 +8.6%
CAC MHz, 16-QAM)

k1 3.24 67.57 16.03 150.0

Z 3.18 G7.34 15.86 150.0
10141- LTE-FDD (SC-FDMA, 100% RB, 15 X 3.33 67.58 16.07 0.00 150.0 +96%
CAC MHz, 64-QAM)

Y 3.37 G67.75 16.23 150.0

& 3.32 67.56 16.09 150.0
10142- LTE-FDD (SC-FOMA, 100% RB. 3 MHz, X 1.77 68.44 15.19 0.00 150.0 +9.6%
CAD QPSK)

Y 1.85 69.19 16,67 150.0

Z 1.75 68.38 15.13 150.0
10143- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, X 228 659,18 15.08 0.00 150.0 +96%
CAD 16-QAM)

Y 2.37 69.74 15.46 150.0

Z 2.25 69.10 14.98 150.0
10144- LTE-FDD (SC-FDMA, 100% RB, 3 MHz, X 1.90 65.81 12.85 0.00 1500 +96%
CAD 64-QAM)

¥ 1.97 66.25 13.19 150.0

z 1.87 65.68 12.71 150.0
10145- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 075 81.28 7.87 0.00 150.0 +9.6%
CAD MHz, QPSK)

Y 0.79 61.77 8. 150.0

Zz 0.72 60.96 7.53 150.0
10146- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 0.94 60.26 6.31 0.00 150.0 +9.6%
CAD MHz, 16-0QAM)

(. 0.97 60.64 6.68 150.0

Z 0.88 60.00 6.02 150.0
10147- LTE-FDD (SC-FDMA, 100% RB, 1.4 X 0.98 60.58 B.58 0.00 150.0 +986%
CAD MHz, B4-QAM)

Y 1.02 61.02 6.98 150.0

F 0.9 60.11 6.15 150.0
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EX3DV4- SN-3898 June 27, 2017
10148 LTE-FDD (SC-FDMA, 50% RB. 20MHz, | X | 273 6739 | 1575 | 000 | 1500 | x96%
CAC 16-QAM)
Y 278 6785 | 1596 150.0
Z 2.72 67.37 | 1575 150.0
10150 LTE-FDD (SC-FOMA, 50% RB, 20 MHz, | X 2.86 6750 | 1584 | 000 | 1500 | t96%
CAC 64-QAM)
_ Y 2.90 6773 | 1603 1500
2| 285 6749 | 1584 150.0
10151- LTE-TDD (SC-FDMA. 50% RB. 20 MHz, | X 5.53 7534 | 1983 | 3498 650 | t96%
CAC QPSK) .
Y 5.61 76.00 | 2031 65.0
Z 5.08 7450 | 18.70 85.0
10152 LTE-TDD (SC-FDMA, 50% RB, 20 MHz, | X 5.02 7145 | 1844 | 398 650 | t96%
CAC 16-QAM)
¥ 502 77| 1877 65.0
Z 4.68 7065 | 1822 65.0
10153 LTE-TDD {SC-FDMA, 50% RB, 20 MHz, | X 543 7270 | 1938 | 398 650 | t96%
cAaC 84-QAM)
Y 541 7294 | 1967 85.0
Z 5.06 7188 | 1917 65.0
10154- LTE-FDD [SC-FDMA, 50% RB, 10MHz, | X | 205 6886 | 1615 | 0D0 | 1500 | +96%
CAD QPSK)
y | 212 B0.44 | 1653 150.0
Z 204 6882 | 1614 150.0
10155 LTE-FDD (SC-FDMA, 50% RB, 10 MHz, | X 240 68.81 1603 | 000 | 1500 | +96%
CAD 16-0AM)
Y 254 £9.14 16.28 150.0
Z | z48 66.84 16.05 150.0
10186- LTE-FDOD (SC-FDMA, 50% RB, 5 MHz, X | 158 6816 | 1458 | 000 | 1500 | +96%
CAD QPSK) |
Y 1.68 6902 | 1513 150.0
Z 1.56 68.05 [ 1447 150.0
10157- LTE-FDD (SC-FDMA. 50% RB, 5 MHz, X 1.70 6593 | 1248 | 000 | 1500 | x96%
CAD 16-QAM)
Y 1.78 6649 | 1288 150.0
Z 1.66 6572 | 1229 150.0
101568- LTE-FDD (SC-FDMA_50% RE, 10MHz, | X | 264 F9.08 | 1622 | 00D | 1500 | +96%
CAD 84-QAM)
Y | 268 69.368 | 1544 150.0
Z | 264 69.12 16,21 150.0
10159 LTE-FDD (SC-FDMA, 50% RB, 5 MHz, X 178 6626 | 1268 | 000 | 1500 | x96%
CAD B4-0ANM)
Y 1.86 6685 | 13.10 150.0
- 1.74 F6.02 | 1246 150.0
10760- LTE-FDD (SC-FDMA, 50% RB, 16 MHz. | X | 2.56 58 64 1625 | 0.00 1500 | +96%
CAC QPSK)
Y | 283 69.06 | 16,53 150.0
Z] 255 6863 16.25 150.0
10161- LTE-FDD (SC-FOMA, 50% RB. 15MHz. | X | 275 67.48 1571 | 000 | 1500 | +96%
CAC 16-0AM)
Y | 278 67.73 | 1591 150.0
Z | 274 6748 | 1570 150.0
10162 LTE-FDD (SC-FDMA. 50% RB, 15MHz, | X | 286 67,74 1586 | 0.00 | 1500 | t0.6%
CAC 64-0AM|
Y | 280 67.97 | 16.06 150.0
Z 2.85 67.74 | 1586 150.0
10166 LTE-FID (SC-FDMA_ S0% RB 14MHz. | X [ 315 6895 | 1891 [ 301 1500 | 296 %
CAD QPSK)
Y 3z 8913 | 1912 150.0
- 3.08 B8.65 18.81 150.0
10167 LTE-FDD (SC-FDMA. 50% RB. 14MHz, | X | 377 7221 | 1851 | 3.0t 1500 | £88%
CAD 16-0AM)
Y | 3ra 7251 | 19.79 150.0
| Z 362 71.66 19.32 150.0
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EX3DV4- SN:3808 June 27, 2017
10168- | LTE-FDD (SC-FDMA, 50% RB, 14 MHz | X | 440 7566 | 2146 | 301 | 1500 | £96%
CAD 84-QAM)

Y | 436 7565 | 2158 150.0

Z | azz 7512 | 21,31 150.0
10168- | LTE-FDD (SC-FOMA, 1 RB, 20 MHz, X | 261 67.74 | 1835 | 301 | 150.0 | £96%
CAC QPSK)

Y | 250 67.78 | 18.53 150.0

Z | 255 67.29 | 18.17 150.0
10170- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz. X | 358 7489 | 2132 | 301 | 1500 | £9.6%
CAC 16-QAM)

Y | 346 7445 | 21.40 150.0

Z | 338 7877 | 21.02 150.0
10171- | LTE-FDD (SC-FDMA, 1 RB, 20 MHz, X | 281 6959 | 17.94 | 301 | 1500 | *96%
AAC 64-QAM)

Y | 2.8 69.86 | 18.27 150.0

Z | 267 68.85 | 17.66 150.0
10172- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz. X | 379 7698 | 2256 | 602 | 650 | $96%
CAC QPSK)

Y | 393 7885 | 2367 65.0

Z | 271 7126 | 2045 65.0
10173- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 6.07 8326 | 2296 | 602 | 650 | +96%
CAC 16-QAM)

Y | 667 86.09 | 24.37 65.0

Z | 493 8081 | 2246 65.0
10174- | LTE-TDD (SC-FDMA, 1 RB, 20 MHz, X | 348 7402 | 19.09 | 602 | 650 | $96%
CAC 64-QAM)

Y |_5.11 8099 | 2202 65.0

Z | 254 6995 | 17.79 65.0
10175- | LTE-FDD (SC-FDMBA, 1 RB. 10 MHz. X | 258 6741 | 18.08 | 301 | 1500 | *96%
CAD QPSK)

Y | 256 6749 | 18.28 150.0

Z | 252 6697 | 17.90 150.0
10176- | LTE-FDD (SC-FDMA, 1 RB, 10 MHz, X | 358 7471 | 2134 | 301 | 1500 | £9.6%
CAD 16-QAM)

Y | 347 7448 | 2141 150.0

Z | 338 7380 | 2104 150.0
10177- | LTE-FDD (SC-FDMA, 1 RB, 5 MHz. X | 260 6755 | 18.17 | 301 | 1500 | +96%
CAF QPSK)

Y | 258 6761 | 18.36 150.0

Z | 253 67.10 | 17.96 150.0
10178- | LTE-FDD (SC-FDMA, 1RB.5MHz, 16- | X | 355 7451 | 2123 | 301 | 1500 | £96%
CAD QAM)

Y | 344 7431 | 2142 150.0

Z | 335 73.60 | 2003 150.0
10179- | LTE-FDD (SC-FDMA, 1 RE, 10 MHz, X | 314 7191 | 19.46 | 301 | 1500 | £9.6%
CAD 64-QAM)

Y | 309 7204 | 19.71 150.0

Z [ 297 7107 | 19.16 150.0
10180 | LTE-FDD (SC-FDMA, 1 RB, 5 MHz, 64- | X | 2.81 6954 | 17.90 | 3.01 | 150.0 | £9.6 %
CAD QAM)

Y | 2.8 6082 | 18.24 150.0

Z | 267 | 6881 | 1763 150.0
10181~ | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 259 6753 | 18.16 | 3.01 | 1500 | *96%
CAC QPSK)

Y | 2567 67.60 | 18.356 150.0

Z | 253 67.08 | 17.08 150.0
10182- | LTE-FDD (SC-FOMA, 1 RB, 15 MHz. X | 355 7448 | 2121 | 301 | 1500 | #96%
CAC 16-QAM)

Y | 344 7429 | 21.31 150.0

Z | 335 7357 | 20.91 150.0
10183- | LTE-FDD (SC-FDMA, 1 RB, 15 MHz, X | 2.80 6952 | 1789 | 301 | 150.0 | 296%
AAB B84-QAM)

Y | 278 B9.80 | 18.23 1500

Z | 267 68.76 | 17.61 150.0
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