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EUT Information

Manufacturer
Brand Name
FCCID

IC number
EUT Type

Intended Use

GN Audio A/S

WHBO050HS

BCE-WHBO050HS
2386C-WHBO050HS

portable device / DECT headset

on the head

Prepared by

Testing Laboratory

IMST GmbH, Test Center
Carl-Friedrich-GauB-Str. 2 — 4
47475 Kamp-Lintfort

Germany

Prepared for

Applicant

GN Audio A/S
Lautrupbjerg 7
2750 Ballerup

Denmark

Test Specification

Applied Rules/Standards

Exposure Category

IEEE 1528-2013, FCC CFR 47 § 2.1093, RSS-102 Issue 5

[X] general public / uncontrolled exposure [J occupational / controlled exposure

Report Information

Data Stored
Issue Date
Revision Date

Revision Number

60320_6180340_WHBO050HS
March 12, 2018
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Appendix A - Pictures

Pictures of the EUT

<

CONFIDENTIAL

Pic.1: Outer side view of the device under test.
Pic. 2: Inner side view of the device under test with and without the rubber ear bud.
Pic. 3:

View of the device under test with attached metal headband.

Revision No.: -
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Pictures of Test Positions of the EUT

<

CONF\DENT\A\—

Pic. 4: Test position — inner side, 0 mm distance to phantom.
Pic. 5:

Test position — inner side with attached metal headband, 0 mm distance to phantom.

Revision No.: -
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Appendix B - SAR Distribution Plots

Worst Case Plots for SAR Measurement per Technology

Test Laboratory: IMST GmbH, DASY Blue (l); File Name: WHB050HS b DECT fh.da4

DUT: Jabra; Type: WHBO50HS; Serial: A2.11_IMSTO01
Program Name: US DECT

Communication System: DECT US; Frequency: 1928.45 MHz;Duty Cycle: 1:15
Medium parameters used (interpolated): f = 1928.45 MHz; 0 = 1.43 mho/m; €, = 40.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1579; ConvF(5.48, 5.48, 5.48); Calibrated: 2/21/2018

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn335; Calibrated: 2/15/2018

- Phantom: SAM 1176; Type: Speag; Serial: 1176

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Flat/Area Scan (6x10x1): Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.025 mW(/g

Flat’Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 3.26 V/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 0.062 W/kg

SAR(1 g) = 0.032 mW/g; SAR(10 g) = 0.017 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.036 mW/g

A\

—wnZ -

myy/qg
— 0.036

— 0.029

0.022

0.014

0.o0o07

0.000

Plot. 1:  SAR distribution plot for DECT, channel 0, flat part of the phantom.
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Appendix C - System Verification Plots

Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 060318 b 1900h 1579 335.da4

DUT: Dipole 1900 MHz SN: 535; Type: D1900V2; Serial: D1900V2 - SN535
Program Name: System Performance Check at 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; ¢ = 1.4 mho/m; ¢, = 39.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1579; ConvF(5.48, 5.48, 5.48); Calibrated: 2/21/2018

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn335; Calibrated: 2/15/2018

- Phantom: SAM 1176; Type: Speag; Serial: 1176

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

d=10mm, Pin=250mW/Area Scan (6x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.53 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 90.6 V/m; Power Drift = 0.020 dB
Peak SAR (extrapolated) = 15.0 W/kg

SAR(1 g) =9.09 mW/g; SAR(10 g) = 4.94 mW/g
Maximum value of SAR (measured) = 10.2 mW/g

fz.

—nZ—

mWW/g
— 10.2

— 8.20

6.20

4.21

2.21

0.212

Plot. 2: System Verification Measurement 1900 MHz, Head.
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Appendix D - Certificates of Conformity

Fig. 4:

Schmid & Partner Engineering AG s p e a q

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

Certificate of conformity

Iltem Dosimetric Assessment System DASY4

Type No SD 000 401A, SD 000 402A

Software Version No DASY 4.7

Manufacturer / Origin Schmid & Partner Engineering AG
Zeughausstrasse 43, CH-8004 Zirich, Switzerland

References

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

[2] |EC 62209 — 1, “Specific Absorption Rate (SAR) in the frequency range of 300 MHz to 3 GHz -
Measurement Procedure, Part 1: Hand-held mobile wireless communication devices”, February 2005

[3] IEC 62209 - 2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld and Body-
Mounted Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz: Human
models, Instrumentation and Procedures, Part 2: Procedure to determine the Specific Absorption
Rate (SAR) for ... including accessories and multiple transmitters”, March 2010

[4] KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

[5] ANSI-C63.19-2011, “American National Standard for Methods of Measurement of Compatibility
between Wireless Communication Devices and Hearing Aids”, May 2011

Conformity
We certify that this system is designed to be fully compliant with the standards [1 — 5] for RF emission
tests of wireless devices.

Uncertainty
The uncertainty of the measurements with this system was evaluated according to the above standards
and is documented in the applicable chapters of the DASY4 system handbook and in Chapter 27 of the
DASY5 system handbook.
The uncertainty values represent current state of methodology and are subject to changes. They are
applicable to all laboratories using DASY4 provided the following requirements are met (responsibility of
the system end user):
1) the system is used by an experienced engineer who follows the manual and the guidelines taught
during the training provided by SPEAG,
2) the probe and validation dipoles have been calibrated for the relevant frequency bands and media
within the requested period,
3) the DAE has been calibrated within the requested period,
4) the “minimum distance” between probe sensor and inner phantom shell and the radiation source is
selected properly,
5) the system performance check has been successful,
6) the operational mode of the DUT is CW, CDMA, FDMA or TDMA (GSM, DCS, PCS, 15136, PDC)
and the measurement/integration time per point is = 500 ms,
7) if applicable, the probe modulation factor is evaluated and applied according to field level,
modulation and frequency,
8) the dielectric parameters of the liquid are conform with the standard requirement,
9) the DUT has been positioned as described in the manual.
10) the uncertainty values from the calibration certificates, and the laboratory and measurement
equipment dependent uncertainties, are updated by end user accordingly.
s p e ay9g
Schmid & Partner Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

-5 Phone +41 44 245 9700, Fax +41 44 246 9779
@.mm, http:/AWww.Speag.com

Signature / Stamp

Date 19.09.2016

Doc No 880 — SD0O0040XA-Standards_1609 - G KP/FB Page 1 (1)

Certificate of conformity for the used DASY4 system:
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Schmid & Partner Engineering AG

S p e a g

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

Certificate of Conformity / First Article Inspection

Item SAM Twin Phantom V4.0 and V5.0
Type No QD 000 P40 C
Series No TP-1150 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerland
Tests

Complete tests were made on the pre-series QD 000 P40 A, # TP-1001, on the series first article QD
000 P40 B # TP-1006. Certain parameters are retested on series items.

fz.

Test Requirement Details Units tested
Dimensions Compliant with the geometry IT'IS CAD File * First article,
according to the CAD model. Samples
Material thickness | 2mm +/- 0.2mm in flat section, in flat section, First article,
of shell other locations: +/- 0.2mm with in the cheek area Samples,
respect to CAD file TP-1314 ff.
Material thickness | 6mm +/- 0.2mm at ERP First article, All
at ERP items
Material rel. permittivity 2 - 5, rel. permittivity 3.5 +/- 0.5 | Material
parameters loss tangent < 0.05, at f <6 GHz | loss tangent < 0.05 samples
Material resistivity | Compatibility with tissue Compatible with SPEAG Phantoms,
simulating liquids . liquids. ** Material sample
Sagging Sagging of the flat section in < 1% for filling height up Prototypes,
tolerance when filled with tissue | to 155 mm Sample testing
simulating liquid.

*

the other documents.

ok

The IT'IS CAD file is derived from [2] and is also within the tolerance requirements of the shapes of

Note: Compatibility restrictions apply certain liquid components mentioned in the standard,

containing e.g. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibility.

Standards
[1]

[2]

to Radiofrequency Electromagnetic Fields”, Edition 01-01

OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure

|IEEE 1528-2003, “Recommended Practice for Determining the Peak Spatial-Average Specific

Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement

Techniques, December 2003
[3]

IEC 62209-1 ed1.0, “Human exposure to radio frequency fields from hand-held and body-mounted

wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determine the specific absorption rate (SAR) for hand-held devices used in close

proximity to the ear (frequency range of 300 MHz to 3 GHz)", 2005-02-18
[4]

IEC 62209-2 ed1.0, “Human exposure to radio frequency fields from hand-held and body-mounted

wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6 GHz)”", 2010-03-30

Conformity

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

and further standards.

s peag
Date 25.07.2011 Schmid & Pagtner Engineering AG
Z;u;;ﬁﬁgf;s% 43,%0(;;2?i%rlan
Dhang 1l 4 % 778
Signature / Stamp 77 ot -,{féneaq,com

DocNo 881-QDO000P40C-H

Fig. 5: Certificate of conformity for the used SAM phantom.

Page 1(1)
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fe.

Appendix E — Calibration Certificates for DAEs

DAE 3 - SN: 335

Calibration Laboratory of A

AL, Schweizerischer Kalibrierdienst
Schmid & Partner N S Service sulsse d'étslonnage
Engineering AG T c Servizio svlzzero di taratura

Zeughausstrause 43, 8004 Zurich, Switzerland ! ,'ﬁ_\,,& S Swiss Calibeation Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories 10 the EA

Multilateral Agreement for the recognition of calibration certificates

Client IMST Certificate No: DAE3-335_Feb18
[CALIBRATION CERTIFICATE |
| Corect DAES - SD 000 D03 AA - SN: 335

Calibration procedure(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Caitraton cate February 15, 2018

Thes calibrafion certficate documents the traceability 1o naticnal stardards, which realize the physical units of measuraments (S1)
;Th-mwmmmdmcmmnam« wih confidencs probability ace gven on the following pages and amm part of the cerificate

All cakbrations hirve been condacied I the cosed iaboratory taciity: emveonment tempetature (22 = 3)°C and humicity < 70%

Calibration Equipment used (MATE critcal for calibraton)

Primary Standards 1D * Cal Date (Certilicate No.) Schedided Calbraticn

| Keittéoy Multimeter Type 2007 | SN: 0810278 31-Aug-17 (Na:21092) Aug-18 ;
Secondary Stancards De Check Date pn house) Schedued Check

Auweo DAE Calitration Unt SE UWS 053 AA 1001 04-Jan-18 (iIn house chack) In house check. Jan-19

Caliorator Box V2.1 SE UMS 006 AA 1002 04-Jan-18 (in housa chack) In house check Jan-19

|

\

! Name Function Signature

‘ Calibratad by Eno Hunteld Laboratory Techniclan -

|

| Approved by Sven Konn Deputy Manager &

Issved: February 15, 2018
Thia calibration certificate shall not be reproduced axcept In full without written approval of the laborastory J

Certificato No: DAE3-335_Feb18 Page t of 5
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Calibration Laboratory of

S . Schwoizarischer Kalibrlerdienst

Schmid & Partner e S Service u'do:o da:lom.up
Engineering AG % C  Survisio avizzero o tarsturs

Zeughaussirasse 43, 5004 Zurich, Switzeriand ‘»gq.ﬁ'\‘_\? S  Swiss Calibration Service

Accradited by the Swiss Accreditation Service (SAS) Acereditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Muitilateral Agreement for the recognition of calibestion 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 Voitage 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 following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Volitage 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 channeis not subject to an
input voltage.

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

¢ Input Offset Measurement. Output 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.

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

» Low Battery Alarm Voltage: Typical value for information. Below this voitage, a battery
alarm signal Is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE3-335_Feb18 Page20ol 5
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Appendix Issue Date: March 12, 2018 Revision Date:
DC Voltage Measurement
A/D - Converter Resotution nominal
High Range: LS8 = 6.1aV, full :ange =  -100...+300 mV
Low Range: LS8 = 81nV . ful range= -1....._+3mV
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Calibration Factors X Y r4
High Range 404.008 = 0.02% (k=2) | 404.570 = 0.02% (k=2) | 403.683 + 0.02% (k=2)
Low Range 3.96123 = 1.50% (k=2) | 3.97229 = 1.50°% (k=2) | 3.96600 + 1.50% (k=2)
Connector Angle
LCovmoctor Angle 10 be used in DASY systam ] 3445°x1° ]
Centficate No: DAE3-335_Feb18 Page J ol 5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199994.21 -1.22 -0.00
Channel X + Input 20005.02 29 0.01
Channel X = Input -19986,52 4,14 -0.02
Channel Y + Input 199993 47 -1.86 -0.00
Channel Y + Input 20004.32 225 0.01
Channel Y - Input -19998.31 2.45 -0.01
Channel Z + Input 199994 08 -1.11 -0.00
Channel 2 + Input 20002.26 0.27 0.00
Channel Z - Input -20000.94 -0.08 0.00
Low Range Reading (uV) Difference (V) Error (%)
Channel X + Input 2003.59 1.86 0.09
Channel X + Input 202.67 0.64 0.32
Channel X - Input -197.64 0.19 010
Channel Y + Input 2003.05 1.29 0.06
Channel Y + Input 201.88 -0.20 -0.10
Channel Y - Input -198.54 0.7 0.36
Channel Z + Input 2003.24 1.60 0.08
Channel Z + Input 201.31 -0.63 -0.31
Channel Z « Input -199.09 -1.04 0.52
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 -10.61 -12.33
- 200 13.81 12.32
Channel Y 200 <10.05 <10.38
-200 10.29 9.60
Channel Z 200 2.78 2,66
-200 -4.47 -4.91
3. Channel separation
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sac
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - -1.33 -1.60
Channel Y 200 9.46 -0.02
Channel Z 200 4.56 6.81 -
Cetificate No: DAE3-335_Feb18 Paged ol 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aulo Zero Time: 3 sec: Measuring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 16178 15938
Channel Y 16088 16781
Channel Z 16104 15801
5. Input Offset Measurement
DASY measurement parameters: Aute Zero Time: 3 seo: Measuring time: 3 sec
Input 10MQ
Average (V) | min. Offset (uV) | max. Offset (uv) | ' ?:",’;"'”
Channel X 0.42 -0.31 1.18 0.30
Channel Y 083 -0.21 213 0.47
Channel Z 027 -1.71 207 0.56
6. Input Offset Current
Naminal Input circuitry offset 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 Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vce) +0.01 +6 =14
Supply (- Vec) -0.01 -8 -9
Caertificate No: DAE3-335_Feh18 PageSof 5
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Appendix F — Calibration Certificates for E-Field Probes

Probe ET3DV6R — SN1579

Calibration Laboratory of 28 s s cher Kalbriesds

Schmid & Partner % G Service susse detaionnage
Engineering AG 3 Servizio svizzero di taratura

Zeughausstrases 43, 8004 Zurich, Switzariand LN S wiss Calibration Service

A
WoelyrnV

Accredited by the Swias Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA

Accreditation No.: SCS 0108

Multia Agr for the recognition of calibration certificates
Chent  IMST Certificste No: ET3-1579_Feb18
|CALIBRA‘I‘ION CERTIFICATE =
Object ET3DVER - SN:1579
Caltation procecurels) QA CAL-01.v9, QA CAL-12.v9, QA CAL-23.v5, QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calitraton date

February 21, 2018

Ths calitration canfioste Socuments the Iracestxity 1o natona! standards. when raalze the physcal unis of measurements (54)

—nZ—

FCC_ISED Headset _v2.0

port_|

SAR Re

Issued February 22. 2016
[ This calbratian cartificale shad not be resroduced except in full without written spproval of the laboratary

The measuremaents and the uncertanties with canfidence probablity are given on the followng pages and are part of the cenficate.
All calibrations have been conducted | the cosed laboratory faclity: anviranment temperatura (22 ¢ 3)°C and humidty « 70%
Caltration Equpment ssect (METE crtcs for camtranon)
Primary Standards 10 Cal Date (Conficate No ) Scheduled Calibraton
Powar mater NRP SN 104778 04-Apr-17 (No. 2170262102522} Apr-18
Power sensor NRP-291 SN 103244 O4-Apr-17 (No. 217-02521) Aar-18 |
Power sensor NRP.201 SN: 102248 Od-Apr-17 (No. 217.0292%) Apr-18
Reference 20 ¢B Atwruator SN $6277 (20x) O7-Age 17 (No 217-02528) | Apr-18
Reference Pete ESIONVZ | SN 3013 30.0ec-17 No. ES3-3013_Dect?) ! Dec-18
DAES SN &80 21-0Dec-17 No. DAEL.660_Dec17) Dwc-18
S v St 10 Check Date (0 house) Scheduied Chack
Power meter E44 100 SN. GD41203674 00-Apr-16 (In house check Jun-16) In housa chack: Jun-18
Power sensor E4A412A | SN MY4 1408087 08-Apr-16 (in houss check Jun-18) In house check: Jun-18
_Power sensoe EL412A SN: 000110210 Of-Agr-16 [in house check Jun-16) In house check. Jun-18 =l
RF cenergtor HIF 36480 SN US3S42U01 700 Od-Aup U9 (m house check Jun-16) | In house check: Jun-18
Network Ansivzee WP B753E | SN USI700585 48.0cs-01 (in house check Oct- 17} | In bouse check Oct-18
Name Funchon Sgnsture
Calorated by Jdeten Kasvat Laboratory Technicion . F E -
-
oy o ——. A

Cenificate No: ETI-1579_Fed18 Pagetot 11
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fz.

Calibration Laboratory of

A twelze
Schmid & Pam' P, \\_y -." s 8¢l . tischar Kallbrigrdienst
G oo nvives Fiismage
Engineering AG — g Servisio sviszero  taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland Y /'@Ny' Swiss Calibration Service
Accreditec by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service Is one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMx.y.z sensitivity in froe space
ConmvF sensitivity in TSL / NORMx.y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB.CD modulation dependent inearzation paramaeters
Polarizaton ¢ o rotation around probe axis
Polarization § § rotation around an axis that is in the plane normal to probe axis {at measurement center),
lLe., 8 =0 is narmal to probe axis
Connector Angle information used in DASY system 10 afign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE 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, ", "Measurement procedure for the assessment of Specific Absarption Rate (SAR) from hand-
held and body-mounted devices used next to the ecar (frequency range of 300 MHz to 6 GHz)", July 2018

c) JEC 62209-2, "Procedure 10 determine the Specific Absorption Rate (SAR) for wireless communication devices
used In close proximity to the human body (frequency range of 30 MMz to 6 GHz)", March 2010

d) KDB 885664, "SAR Measurement Requirements for 100 MHz 1o 6 GHz2"

Mothod. Applied and Interpretation of Parameters:
NORMx.y,z! Assessed for E-field polanzation 8 = 0 (f < 900 MHz in TEM-cell, { > 1800 MMz: R22 wnveguulo)
NORMx.y,z are anly intermediate values, |.a., the uncertainties of NORMx,y,z does not affect the E'feld
uncertainty inside TSL (see below ConvF)

o NORM(fx.y.z = NORMx.y.z * froquency_response (see Frequency Respense Chart). This linearization i
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequancy response Is included
in the stated uncertainty of ConvF.

e DCPxy.z DCP are numerical inearization parametors assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on fraquency nor media

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

o AxyZ Bxyz Cxyr Dxyz VRxyz A B C. D are numencal inearzation parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depend on Irequency nor
media. VR is the maximum calibeation range expressed in RMS voltage across the diode

s ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same selups are used for assessment of the paramelters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software o improve probe accuracy close 10 the boundary. The sensitivity in TSL corresponds
1o NORMx,y.z * ConvF whereby the uncertainty corresponds 1o 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 10 = 100
MHZ.

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

o Sensor Offset. The sansor offsel corresponds to the offset of virtual measurement center from the prabe tip
{on probe axis). No tolerance required.

e Connector Angie: The angle & assessed using the information gained by determining the NORMx (no
uncertainty required),

Centificate No: ET3-1579_Feb18 Page 2 of 11
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ET3DVGR ~ SN:1579 Fobruary 21, 2018

Probe ET3DV6R

SN:1579

Manufactured: May 7, 2001
Calibrated: February 21, 2018

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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fz.

ETIOVER- SN 1579

February 21, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Basic Calibration Parameters
| Sensor X Sensor Y SensorZ Unc (k=2)
| Norm (uMitVimy*y* 1.80 1.82 1.54 +10.1 %
| DCP (mv)" 101.6 100.5 102.0
Modulation Calibration Parameters
uiD Communication System Name | A 8 [ ¢ | o VR Unc®
| d8 | dBvjuv | d8 my (k=2) |
[0 cw x| 00 00 10 | 000 | 2682 | :35%
Y| 00 00 1.0 2492
zZ| oo | o0 | 10 | 1 2510

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 o a coverage
probability of approximately 95%.

* The uncedtanties of Norm X.Y .2 do not affect the E” ekl uncenainty inside TSL (see Pages 5 and &)

¥ Numerical Inearzation perametar: uncenanty not required

UnCartacty @ Setemuned usng e Man C2viaton from WNear 7essonee appiing Rclinguisr SSIroWon and i expressed Y Ihe square of the

fald vaise

Cortificate No: ET3-1579_Feb18
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ET3OVGR- SN:1578

February 29, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Calibration Parameter Determined in Head Tissue Simulating Media

_1(MHg© | __;_,.",.,.:.;"‘y CEmy | comex | Convby | ConvEZ | Aipha® | D('n':;)' | ey
450 435 o7 | 788 | 798 | 705 | 035 | 180 | s133%

| 750 419 0.88 7.31 7.31 7.31 030 | 263 | 2120% |
900 415 0.97 662 | 662 | 662 | 039 | 231 | £120%
1750 40.1 1.37 i 570 570 | 570 078 | 205 ' 2120% !
1900 400 s40 | 848 | s48 | sas | ore | 208 | s120% |

© Frequency valicity abava 300 MMz of = 100 MMz anly applies for DASY vé 4 and higher {see Page 2). ee Il In resiricted 10 = 50 MMz The
m.mmammsmuwmmmwmbmwmm Frequency valiaty
Deiow 300 MHZ 55 = 10, 25. 40 50 and TO Mz for Conn®® assessments at 30. 54, 128 150 and 220 Wiz respactvely. Above 5 GHz fequency

yeicity can De extended 10 2 110 MH:

* Al frequencies below 3 GHz, the valdity of tissuo parameters (= and «) can be relawed to £ 10% If lquic campensaton fomua is sppled 10

measurad SAR vaues Al'mqmm-abonJom.mmaydmwm‘l:ma)umuuedwnﬁ!ﬁﬂhou\cm-rnvnlf-ﬂssﬁl

he Cowf uncerianty for indicated Weget issue parametarn

2re Sotarminad

diametar from the bauncary

Surng Saloaton SPEAG wararts Tl The /emaming Gevaton due Io e boundiry eflect sher COMpansslon
always Joss 1han 2 moormmcmnemwmmumenwmmmuomn-mammuuwtmmmmm

Certficate No: ET3-1579_Feb18
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ET30VER- SN:1579

February 21 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MMz)© | P::.'S:m. ' com;nym ConvF X | ConvFY | ConvFZ ‘ Alpha® | mpﬁ ;‘3}2,
a0 | 56.7 0.94 7.97 7.97 7.97 025 180 | 2133%
750 55.5 0.96 6.76 676 6.76 039 | 232 | £120%
1750 534 1.49 5.02 5.02 5,02 080 | 248 | £120%
1800 533 1.52 467 467 467 080 | 238 | 2120%

© Frequency valdity above 300 MHz of = 100 MMz anly appies for DASY vd 4 and higher {aee Page 2), aisa i 1§ restricted to £ 50 MMz The

uncartainty & the RSS of the ConvF uncertanty st calibration frequency and the uncatainty for tha indcated frequency band, Freguency validity
balow 300 Mrz2 is £ 10, 24, AD. 50 and 70 MHz for ConvF assessments st 30, 64, 128 160 ang 220 MHz respectively. Above 5 GHz frequency
valdity can be extendad 10 £ 110 MHz.

" At frequancies beiow 3 GH2. the validity of fissue paremeters (c ard o) Can be reigxed to = 10% If Iguid compensaton Rommu3 is soghed o

measured SAR valuss Al boguences sbove 3 GHz the valcaly of Sssue SIEMENErs fr 80 o) & Mesciad 10 ¢ 5% The uncartarty & e RSS of
e Comvf uncenanty 10 NSCated Target Mt Doramelers

= AphDeptn are determned duning calitraton SPEAG warants that the remeining deviahion 0us 10 the boundary st afler compersation &
slwaye less than 2 1% for requencies Selow 3 GHE and below £ 2% for fregquences betwoon 3.6 OHZ at any distanoe lawpar than half the prode 19

diametor from the boundary

Certificate No: ET3-1578_Feb18
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ET3DVBR- SN:1579

February 21, 2018

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

mrrisa

nE
[
1

(=] ok
(lo -

o
~
e

Frequency response {normalized)
(= -
o o
Trw T 71T 1717
-
i

(=]
=}

J | S |

[=]
)
o

1500

1000 2000
f [MHz]

3000

en R

Uncertainty of Frequency Response of E-field: + 6.3% (k=2)

Certificate No; ET3-1579_Febia
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ETIDVER~ SN:1579

February 21, 2018

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MHz R22
o g_j' B RO SRS AR L T A, SARPEEIE, S g T NIon N e SN TN s o R T
F :
.

Evor [dB}

na ‘»‘ T 0-0-9—._,._' - 020 0 20 T~ol o 4 - —r0 ';‘-v—v.;-,‘:
f : i :

%0 100 .=_f;x 3
Rol[7)
2
600 Wiz

300 iz

Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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ET3DVER- SN:1579

Dynamic Range f(SAR;..q)
(TEM cell , fua= 1900 MHz)

Febeuary 21, 2018

10°
E i1
[
t
10°+
3
B ygedo iy
-
“
= t
a
=
104+ 3
) - ¢ —dsy. > - Abbe. - —_ 1: - .-.1
10+ 10°- 10 10 1 10- 10°
- SAR [mWiem3]
o]
not compensated compensated
2
o
k=2 .
g 0~ e G C":‘: B e igi g g O
& B .
-2 — T - by
103 10= 101 we w0 102 1
SAR [mWiecm3]
2]
rat compensates compensated
Uncertainty of Linearity Assessment: % 0.6% (k=2)
Cenlificate No- ET3-1579_Feb18 Page 8 of 11
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ET3DVER- SN: 1579 February 21, 2018
Conversion Factor Assessment

f= 800 MHz. WGLS RS (H_convF) f = 1750 MHz WGLS R22 (H_convF)

4
2 yvrv s
. ‘
vl

Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

<10 -08 -08 -04 -02 00 02
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

04 06 08 10

Certfficate No: ET3-1579_Feb18 Page 10 of 11
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ETIDVER~ SN:1579

February 21, 2018

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1579

Other Probe Parameters

Sensor Arrangement Triangular |
Enector Angle (%) ’J’(-‘Wl
Mechanical Surface Detection Mode enabled |
"Optical Surface Detection Mode s disabled
Probe Overall Length 337 mm
Probe Body Diamater 10 mm
Tip Langth 10mm |
Tip Diameter 6.8 mm |
Probe Tip to Sensar X Calibration Point 2.7 mm
Probe Tio to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor Z Calibration Poini 2.7 mm
Recommended Measurament Distance from Surface 4 mm

Certificate No: ET3-1579_Feb18 Page 110f 11
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Appendix G — Calibration Certificates for Dipoles

8.1.1 Dipole 1900 MHz — SN535

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

IMST

Client

\‘\\‘\ulul,’/’

S Schweizerischer Kalibrierdienst
Service suisse d'étalonnage

C Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No: D1900V2-535_Mar15

fz.

CALIBRATION CERTIFICATE

Object

Calibration date:

Calibration procedure(s)

D1900V2 - SN: 535

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

March 24, 2015

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
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%.

Calibrated by:

Approved by:

Michael Weber

Katja Pokovic

Laboratory Technician

Technical Manager

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

Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) QOct-15

Power sensor HP 8481A US37292783 07-Oct-14 (No. 217-02020) Oct-15

Power sensor HP 8481A MY41092317 07-Oct-14 (No. 217-02021) Oct-15

Reference 20 dB Attenuator SN: 5058 (20k) 03-Apr-14 (No. 217-01918) Apr-15

Type-N mismatch combination SN: 5047.2 / 06327 03-Apr-14 (No. 217-01921) Apr-15

Reference Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards ID # Check Date (in house) Scheduled Check

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-13) In house check: Oct-16

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15
Name Function

Mhes

Issued: March 24, 2015

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

Certificate No: D1900V2-535_Mar15
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Calibration Laboratory of Q\\“\‘t//\//"’n; S Schweizerischer Kalibrierdienst
Schmid & Partner m c Service suisse d'étalonnage
Engineering AG S Servizio svizzero di taratura
2 : NS S c - :
Zeughausstrasse 43, 8004 Zurich, Switzerland %y N R Swiss Calibration Service
“l o
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “lEEE 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 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz”

Additional Documentation:
d) 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. All figures stated in the certificate are valid at the frequency indicated.

e 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 transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

e 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: D1900V2-535_Mar15 Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.8
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2) °C 39.0+6 % 1.38 mho/m 6 %
Head TSL temperature change during test <05°C s s
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

10.0 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.24 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0£0.2) °C 52.8+6 % 1.50 mho/m £ 6 %
Body TSL temperature change during test <0.5°C a=as
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.88 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

5.28 W/kg

SAR for nominal Body TSL parameters

normalized to 1TW

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

Certificate No: D1900V2-535_Mar15

Page 3 of 8

SAR_Report_ FCC_ISED_60320_6180340_WHBO050HS_Confidential_Appendix

Page 45 of 51



fe.

Appendix Issue Date: March 12, 2018 Revision Date: Revision No.: -
Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL
Impedance, transformed to feed point 536 Q +6.4Q
Return Loss -23.0dB
Antenna Parameters with Body TSL
Impedance, transformed to feed point 491Q+74jQ
Return Loss -225dB
General Antenna Parameters and Design
Electrical Delay (one direction) 1.185 ns J

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

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

according to the Standard.

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

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

March 22, 2001

Certificate No: D1900V2-535_Mar15 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 24.03.2015

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 535

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.38 S/m: & = 39; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(5, 5, 5); Calibrated: 30.12.2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601:; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP50AA; Serial: 1001
DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.90 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 10 W/kg; SAR(10 g) =5.24 W/kg

Maximum value of SAR (measured) = 12.5 W/kg

-1.20

-10.80

-14.40

-18.00

0dB = 12.5 W/kg = 10.97 dBW/kg

Certificate No: D1900V2-535_Mar15 Page 5 of 8
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Impedance Measurement Plot for Head TSL

24 Mar 20815 14:42:35
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DASYS5 Validation Report for Body TSL

Date: 24.03.2015
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 535

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; 6 = 1.5 S/m; & = 52.8; p = 1000 kg/m?
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65): Calibrated: 30.12.2014;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 18.08.2014
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOP5S0AA; Serial: 1002
e DASY5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.36 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 9.88 W/kg; SAR(10 g) = 5.28 W/kg

Maximum value of SAR (measured) = 12.4 W/kg

0dB =124 W/kg = 10.93 dBW/kg

Certificate No: D1900V2-535_Mar15 Page 7 of 8
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Impedance Measurement Plot for Body TSL

24 Mar 2015 14:48:25
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Extended Dipole Calibration for D1900V2, SN: 535

Referring to section 3.2.2 of KDB 865664 D01, the tables below contain the measurement results for the

impedance and return loss of the dipole.
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Justification of the Extended Calibration

Calibration

1900 HEAD TSL Verification
March 24, 2015 March 07, 2017
Target Measured Delta
Impedance transformed to feed point | R [Q] X [iQ] RIQ] X [jQ] R[Q] X [iQ]
53.6 +6.4 54.2 +3.6 +0.6 -2.8
Target [dB] Measured [dB] Delta [%]
Return Loss
-23.0 -25.3 +10.0
1900 BODY TSL Calibration Verification
March 24, 2015 March 08, 2017
Target Measured Delta
Impedance transformed to feed point |__R Q] X [iQ] RIQ] X [jQ] R[Q] X [iQ]
49.1 +7.4 47.2 +4.9 -1.9 -2.5
Target [dB] Measured [dB] Delta [%]
Return Loss
-22.5 -24.7 +9.8
Measurement Plot for Head TSL Measurement Plot for Body TSL
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The impedance is within 5 ohm of prior calibration.
The return loss is <-20 dB and within 20% of prior calibration.
Therefore the verification result supports extended dipole calibration.
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