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EUT Information

Manufacturer
Model Name
FCC ID

EUT Type

Panasonic

KX-TGEA61
ACJ96NKX-TGEAG1

portable device / DECT phone

Prepared by

Testing Laboratory

IMST GmbH, Test Center
Carl-Friedrich-GauB3-Str. 2 — 4
47475 Kamp-Lintfort

Germany

Prepared for

Applicant

Panasonic Corporation
1-62, 4-chome, Minoshima, Hakata-ku
Fukuoka 812-8531

Japan

Test Specification

Standard Applied

Exposure Category

IEEE 1528-2013; FCC CFR 47 § 2.1093

[X] general public / uncontrolled exposure [ occupational / controlled exposure
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November 29, 2017

Appendixes

Appendix A - Pictures

Appendix B - SAR Distribution Plots

Appendix C - System Verification Plots

Appendix D — Certificates of Conformity

Appendix E — Calibration Certificates for DAEs
Appendix F — Calibration Certificates for E-Field Probes
Appendix G — Calibration Certificates for Dipoles

SAR_Report FCC_60320_6171713_KX-TGEA61_Conf_Appendix

Page 21 of 54



Appendix Issue Date: November 29, 2017 Revision Date: -

Appendix A - Pictures

Pictures of the EUT

<
CONFIDENTIAL

Pic.1: Front and right side view of the device under test.
Pic. 2: Back and left side view of the device under test.
Fig. 13:

Pictures of the used headset RP-TCA430.

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

< <
CONF\DENT\AL CoNF\DENT\AL

Pic. 3: Cheek position, left side. Pic. 4: Tilted position, left side.

< <

CONFIDENTIAL -\ EiDENTIAL

Pic. 5: Cheek position, right side. Pic. 6: Tilted position, right side.

<
CONFIDENTIAL

Pic. 7: Test position — front side, 0Omm distance to phantom.

<

CONF\DENT\A\—

Pic. 8: Test position — back side, Omm distance to phantom.
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Appendix B - SAR Distribution Plots

Worst Case Plots for Head and Body Worn Configuration SAR Measurement per Technology

Test Laboratory: IMST GmbH, DASY Yellow (ll); File Name: TGEA61 ypim 1.da4

DUT: Panasonic; Type: TGEA61; Serial: IMST_No_02
Program Name: DECT US

Communication System: DECT US; Frequency: 1924.99 MHz;Duty Cycle: 1:12
Medium parameters used: f = 1925 MHz; 0 = 1.43 mho/m; ¢, = 38.9; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1669; ConvF(5.33, 5.33, 5.33); Calibrated: 2/16/2017

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

- Electronics: DAE4 Sn631; Calibrated: 9/25/2017

- Phantom: SAM 1340; Type: QD 000 P40 CB; Serial: TP-1340

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

Cheek Left/Area Scan (7x11x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.019 mW/g

Cheek Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm
Reference Value = 3.62 V/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 0.037 W/kg

SAR(1 g) = 0.021 mWI/g; SAR(10 g) = 0.011 mWi/g

Maximum value of SAR (measured) = 0.023 mW/g

my/g
— 0.023

—{ 0.018

0.014

0.009

0.005

0.000

Plot. 1:  SAR distribution plot for DECT, channel 2, head configuration, left cheek.
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Test Laboratory: IMST GmbH, DASY Yellow (ll); File Name:
TGEA61 vy dect fm front clip hs Omm.da4

DUT: Panasonic; Type: TGEA61; Serial: IMST_No_02
Program Name: US DECT

Communication System: DECT US; Frequency: 1924.99 MHz;Duty Cycle: 1:12
Medium parameters used: f = 1925 MHz; o = 1.57 mho/m; €, = 51.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1669; ConvF(4.79, 4.79, 4.79); Calibrated: 2/16/2017

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

- Electronics: DAE4 Sn631; Calibrated: 9/25/2017

- Phantom: SAM 1340; Type: QD 000 P40 CB; Serial: TP-1340

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

Body/Area Scan (7x14x1): Measurement grid: dx=15mm, dy=15mm

Maximum value of SAR (measured) = 0.018 mW/g

Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.56 V/m; Power Drift = -0.183 dB

Peak SAR (extrapolated) = 0.029 W/kg

SAR(1 g) = 0.017 mW/g; SAR(10 g) = 0.00999 mW/g

Maximum value of SAR (measured) = 0.019 mW/g

m¥/lg
— 0.019

—{0.015

0.011

0.008

0.004

0.000

Plot. 2: SAR distribution plot for DECT, channel 2, body-worn configuration, front side, 0Omm distance to phantom.
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Appendix C - System Verification Plots

Test Laboratory: IMST GmbH, DASY Yellow (ll); File Name: 071117 y 1669 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; o = 1.41 mho/m; ¢, = 38.9; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1669; ConvF(5.33, 5.33, 5.33); Calibrated: 2/16/2017

- Sensor-Surface: 3.7mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn631; Calibrated: 9/25/2017

- Phantom: SAM 1340; Type: QD 000 P40 CB; Serial: TP-1340

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

d=10mm, Pin=250mW/Area Scan (5x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 9.75 mW(/g

N

—wnZ -

d=10mm, Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=7.5mm, dy=7.5mm, dz=5mm

Reference Value = 93.5 V/m; Power Drift = 0.028 dB
Peak SAR (extrapolated) = 14.5 W/kg

SAR(1 g) =9.07 mW/g; SAR(10 g) = 4.86 mW/g
Maximum value of SAR (measured) = 10.6 mW(/g

myfg
— 10.6

— 8.52

6.45

4.37

2.30

0.219

Plot. 3: System Verification Measurement 1900 MHz, Head.
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Test Laboratory: IMST GmbH, DASY Yellow (ll); File Name: 091117 y 1669 631.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; o = 1.54 mho/m; €, = 51.5; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6R - SN1669; ConvF(4.79, 4.79, 4.79); Calibrated: 2/16/2017

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

- Electronics: DAE4 Sn631; Calibrated: 9/25/2017

- Phantom: SAM 1340; Type: QD 000 P40 CB; Serial: TP-1340

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

d=10mm, Pin=250mW/Area Scan (7x9x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (measured) = 10.6 mW(/g

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

Reference Value = 89.3 V/m; Power Drift = 0.009 dB
Peak SAR (extrapolated) = 14.7 W/kg

SAR(1 g) =9.25 mWI/g; SAR(10 g) = 5.02 mW/g
Maximum value of SAR (measured) = 10.5 mW/g

my/g
— 10.5

— 8.45

6.39

4.34

2.28

0.231

Plot. 4: System Verification Measurement 1900 MHz, Body.
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Appendix D — Certificates of Conformity

Fig. 9:

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] |EEE 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 82209 — 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 pericd,
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 peayg
Schmid & Partner Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

p Phona +41 44 245 9700, Fax +41 44 246 9779
@.mm. hitp:ffwww.Speag.com

=" Signatufé / Stamp

Date 19.09.2016

Doc No 880 — SD00040XA-Standards_1609 - G KP/FB Page 1 (1)

Certificate of conformity for the used DASY4 system:
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Schrmid & 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 / 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.

Test Requirement Details Units tested
Dimensions Compliant with the geometry IT'1S 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 | Bmm +/- 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 liguids . 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 IT'IS CAD file is derived from [2] and is also within the tolerance requirements of the shapes of
the other documents.

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.

ok

Standards

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

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

[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 Engineer

Zet auss rasg€ 43, Bﬁtya?wh arlan

T g 77¢
Signature/Stamp =/ € ZET0 “ethy sneag.com
DocMNo 881-QDO00P40C-H Page 1(1)
Fig. 10: Certificate of conformity for the used SAM phantom.
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Appendix E — Calibration Certificates for DAEs

DAE 4 — SN: 631

Calibration Laboratory of

| St Sechwaizeriechar Kallbrierdlenst

Schmid & Partner ;EE‘\E&& Sarvice suisss d'dtalonnage
Engineen'ng AG 5 e Barvizio svizzero di taratura

Fevghaussirasse 43, B004 Zurkch, Switzerland 'f{r,ﬁ.'}* Swlas Calltration Service

Aceredilad by the Swes Accredtation Senvica (SAS)
The Swiss Accreditation Bervice is one of the signalories 1o the EA
Muftilateral Agrearmant for the recognition of calibration certificates

IMST

Acoreditation Me.: SCS 0108

Client Certilicste Me: DAEA4-631_Sepl7

ICALIBRATION CERTIFICATE

Dhject

DAE4 - 5D 000 D04 BM - SN: 631

QA CAL-06.v29
Calibration procedure for the data acquisition electronics (DAE)

| Cathration procadumais)

Calibration date: September 25, 2017

| This calibralion canificate decurnents he raceabdity 1o naficnal standards, which realize the physical units of measurarmants (51)
The measdrements end the uncestainies with confidence probabilty ara givan on the fallowng peges and are pan af the cerificala

Al calibrations have been conducted in the dosed abeeatory facillly: emdronmant temperatura (22 = 31°C and humidity < 70%.

Calibration Equipmant usad (METE cntical for calbratian)

Primary Standarts [io# Cal Oate (Certificate Mo Scheduled Calibralion
Kaithley Muttimeter Type 2001 | SN OBE102TE A-ALg-1T (Mo:21082) A8
Secondary Standarss D4 Check Dale {in house) Schadulad Chack

SE UWS 053 AA 1001
| 5E UMS 006 A4 1002

| Aulo DAE Calibration Uing
Calibralor Box W2.1

Ga-Jan-17 {in hause check)
05-Jan=17 {in house check)

In house chack; Jan-18
b hiowse chack: dan-18

MNams Funciion Signature
| Calorated by Eric Hairald Lanaratary Techmcian - — r_.f_":___-;;_-
Aproved Dy Swen Kimn Deputy Manager

W ._'.E’:IL.L_.\,'..V |

lssund Seplamber 25, 2017
Thiz calibration cendificats shal not ba meproduced excepl n ol wathend wrillén appraval ol 1ha labarsiony

Cariificate No: DAES-E31_Sep17 Page 1 of §
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Taughaussirasss 43, 8004 Zurich, Switzerfand

5 Sehwelzerizcher Kalibrierdienst

c Service suksse d'étalonnage
Servisio sviezeno di taraturs

S Swiss Calibration Service

hceredited by tha Swise Accradigtion Sersce [SA5) Accreditation No.: SCS5 0108
The Swiss Accreditation Service is one of the signataries to the EA
Muiltilateral Agresment for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
» DO Voltage Measurament: 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 rangs 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,

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

e DC Voltage 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 mede voltage on
the differential measurement.

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

= AD Converter Values with inputs shorfed: Values on the intemal AD converlar
corresponding to zero input vollage

e Input Offset Measurement. Output voltage and statistical results over a large number of
zaro voitage measurements.

» Input Offset Current: Typical value for information; Maximum channel input offset
current, net considering the input resistance.

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

= [Low Battery Alarm Voftage: Typical value for information. Below this voltage, a battery
alarm signal is generated,

«  Power consumption: Typical value for infarmation. Supply currents in various apearating
modes,

Cartificate Mo: DAE4-631_Sep17? Page 2 of 5
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DC Voltage Measurement
AD - Corvarter Resalution mominal

High Ranga: 1L88 = G.1uv . fult rtange = -100...+200 my
Low Range: 1LSE = Bin\ full ranger = -1......+3mY
DASY measuremenl parameters: Auto Zero Time: 3 ses; Measuring time: 3 sec
Calibration Factors | X I ¥ Zz |
High Range 404,336 + 0.02% (k=2) | 404.280 + 0.02% (k=2) | 40B.231 + 0.02% (k=2) |
Low Range 304735 & 1.50% (k=2) | 300760 £ 1.50% (k=2) l 3.95902 = 1.50% (k=2) -|

Connector Angle

| Connector Angle o be used in DASY system J_35°+1"°

Cerificats Mo: DAE4-831_Sep17 Page 3l 5

SAR_Report FCC_60320_6171713_KX-TGEA61_Conf_Appendix

Page 32 of 54

—wn -



Appendix Issue Date: November 29, 2017

Revision Date: - Revision No.: -
Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
| High Range | Reading (uV) | Difference (uV) Error (%)
Channel X +Input 199885 55 072 0.00
Channel X + Input 20004.05 252 o1
Channel X = Input 19994 .83 6,07 -0.03
Channel ¥ + Input 199394 .15 .58 -0.00
Channel ¥ + Input 2000215 0.75 0.00
Channel ¥ = Input ~18989.60 1.34 0.1
Channel Z + Input 185003 59 <1.31 20.00
Channel Z + Input 19996.59 -4,78 002
Chanmel Z = Input -20003.58 -2.860 0,01
Low Range Reading {pV) Difference (uV} Error (%)
Channel X + Input 2001.41 0.38 0.02
Channel X + Input 201 .48 0.00 0.00
Channel X - Input -187.83 081 -0.31
Channel ¥ + Input 2001 47 0.39 .02
Channel ¥ + Input 20140 -0.15 0,08
Channel ¥ - Input -188 57 <021 el ¥]
Channel Z + Input 2000.55 <040 002
Channei Z + Input 200.88 =075 .37
|Chﬂl‘lﬂ¢! F - Input -198.28 -0.44 024
2. Common mode sensitivity
r1:I-ﬁ'.5‘r' measureman'} parameters: Aula Laro Time: 3 sec; Measuring ime: 3 sec
Common mode High Range Low Range
Input Valtage (mV) Average Reading {pV) Average Reading (uV)
Channel X 200 1.06 -0.65
=200 1.24 -0.01
Channel ¥ 200 18.686 1855
--200 =18.18 -18.88
Chanmel Z 200 4.24 388
- 200 -5.83 E07
3. Channel separation
DASY measurement parameters: Autc Zero Time: 3 sec: Measuring time: 3 sec
Input Voltage {(mV) | Channel X {uV) | Chanmel ¥ (u¥) Channel Z (V)
Channel X 200 - 062 -3.68
Channel ¥ 200 920 -0.18
| Channel Z 200 670 | 7.94
Cartificate No: DAE4-831_Sepi1y Page 4 of 5

fz.
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4. AD-Converter Values with inputs shorted
DASY measurameni parameiers: Auio Zero Time: 3 sec; Measuring tima: 3 sed

High Range (LEB) Low Range |(LSB)
Channel X ' 15993 15998
Channel ¥ 15462 16407
Channel Z 16651 | 17T

5. Input Offset Measurement
DASY measurement parameters: Auto Zaro Time: 2 seo; Measuring time: 3 sec

Irpart 10442
Average (V) | min. Offset (V) | max. Offsetv) | > ?ﬂ;’"“"
Channel X 0.63 -0.83 1:59 0.40
Channel ¥ -0.35 -1.18 1.64 0.48
Channel Z 0.32 -0.69 1.56 0.54 |
6. Input Offset Current
Mominal Inpuat circuitry offset current on all channels: <250
7. Input Resistance (Typical values for Infarrriation)
Zeroing (kOhm) Measuring (MOhm)
| Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values fior information)
! Typical values Alarm Level (VDC)
| Supply (+ Vec) | +7-8
Supply (- Yoe) -T.6
8. Power Consumption (Typical values for information)
Typical values Switched off (mA) [ Stand by (mA} | Transmitting (mA}
| Supply (+ Vec) | 0.0 +8 14
| Supply (- Vo) -0.m -8 g

Cariificate No: DAES-631_Sep17 Page 5 6f 5
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Appendix F — Calibration Certificates for E-Field Probes

Probe ET3DV6R — SN1669

Calibration Laboratory of
Schmid & Partner

Enginaering AG
Zeughaussirasse 43, 3004 Zurich, Switzerland

5 Schweirerischer Kalibrerdienst
* "l C Service suisse détalonnage
s

\ j Servieio svizzers di (araiura

Swiss Cadibration Sarvice

Acoradited by the Swss Accredialion Samce [345)] Accreditation Ne.: S3CS 0108
The Swiss Accreditstion Service |8 one of the aignatariss fo the EA
Muhitateral Agreement lar the recognition of cafibration centificabes

Cllang IMST cartificate wo: ET3-1669_Feb17

|CALIBRATION CERTIFICATE |

Obymet ET3DVER - SN:1669

Calibratian pracedure(s) QA CAL-01.v8, OA CAL-12:v8, QA CAL-23.v5, QA CAL-25.vE
Calibration procedura for dosimetric E-field probes

Caliaration cale February 16, 2017

This cabEaiion senilicale docunents (e racaglslily b tations| slanadacse. Whish reales (e oyl usls of saguementa (Sl
The measurements and the uncedainhes with corfidence otobabilty are ghven anihe ellowing tages and are part of e cedilicaba.

| 8 ealiratinns have been contucied in thi closan laboratory feoliy emeircnmant mmparahure (22 £ 3)°C ano numidity = T0%

Catbration Euigment used (MATE crical for codbraton

| _Frr_r|__a_r'_.'_:-u‘1_‘_@_'|_c_.=|rﬁl: : [#] Cal Date |Cethficate No ) | Echeduled Calhration

| Porwar migder MRP [ SN 104778 DB-A0r-18 (o 2T7-02236502289| | PprTT

[ Pawat snrsar WRE 24" | Sn 1oaz4d “Di-Apr- 18 (Me: 217-0228E) [ Aar-17
Fawar gensor NRP-Z94 | BN 103245 D& -Apr- 186 Mo 21705286 | Aar-11

_I-E_a:s__r_u!'u_c:i_i_‘i{(! r.FI P.':i_n_l_'lua:\c.!' | iN'&ﬁ_?_?J’_EII_s_c:_ | Ofsiprs 10 (o 217-03283) Aar-17
Redsrencs Prome ESS0V2 | BM: 33 31-Dep-16 (Mo EB3-3013. Dec1d) Deo-17 |
CIAEA BN 660 T-Dec1A (Ko, DAE4-660_ Dec1s) De-17 — |

| LI |

Secandary Slancards = | heck Data (n house] _Behauued Chagk :
Power meser E44 190 2N GBE41293874 | OE-Apr-16 [in house check Jur-18) In ouse check Jur-18 |

| Power sansor 44920 BN MYS 1408087 {H5-Apr- 16 (i house checs Jun-18) I house check. Jun-18

Peraesr 840t EA4124 SN 0OMMADZA0 DE-A51-16 [ house cheek Jun-16) In nouss cneck_Jun-18

| RF QENERLT HI_:‘I Hﬁdﬂt_ N | Sk LS5 2001 7O 04 fag-89 (in houseched Jun-16) |r ouse check: Juri-18

| Metwerk Anstyres HF BTS3E | SN US37300535 | 15301 4in nouse check Ock16) | In house gheds Gct17F |

{ Mame Furcian Signaliee
Calibroted by Jetan Kasirak LmMTmmﬂ

Approvad Dy Katja Pakowic Technital Mamager

lesuiad Fabruary 16 217 |

| This calitration certdficate shall not be repeoduced mroapt m full without weitien approval of the abaratory

Certificate Mo: ET3-1668_Feb1? Page 1of 11
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Calibration Laboratory of

5 Bchwerenscher Kalibrerdienst

Schmid & Partner g Service suisse datalonnage

Engineering AG 5 Sorvizia svizzero di tarslura
Zeughausstrasse 41, 8004 Zurich, Switoarland Swiss Calibrafion Sernce
Accraciter by the Swiss Accrediobon Servce [SAS) Acereditation Mo SCS 0108
The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agroemant for the recognition of calibration certificates
Glossary:
TSL tissue simulating liguid
NORM: v.2 sensitivity in free space
ConvF sensitivity in TSLJ/ NORMx vz
[l ] diode comprassion point
CF crast factar (1iduly_cyche) of the RF skgnal
ABCD maodulaton dependent linearizaton parametars
Palarizalion ¢ o rotation sround probe axis
Paolarzation % # rotaticn around an axis that is in the piane normal fo probe axis (at maasurement canter),

i.g., & =0is normal o proba axis

Connector Angle information tsed in DASY system to align probe sensor X io the robot coordinate system
Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Delerminmg {ha Peak Spalial-Averaged Specilic
Absarption Rate {SAR) in the Human Head from Wireless Communications Dewvices: Measurement
Technigques’, June 2013

b} IEC 62208-1, “Procadurs 1o measure the Specific Absorplion Rale [SAR) for hand-held devices used in closa
proximity to tha esr (frequancy range of 300 MHz 1o 3 GHz)", February 2005

o) |EC B2203-2, "Procedurs to detarmine the Specific Absarption Rate (SAR) far wireless communication cavices
usad in close praximity to the Buman body {(hequency range of 30 MHz to 6 GHz)", March 2010

dy KDB 365664, “5AR Measurement Reguiremanis far 100 MHz to 6.GHz"

Methods Applied and Interpretation of Parameters:

NORMz. .2 Assessed for E-field potarization & = 0 (f < 900 MHz in TEM-call; f > 1800 MHz: R22 waveguide)
NORM .2 are only intermediate vaiues, i.e.. the uncertaintias of NORMx.y, z does not alfect the E*-figld
uneartainty inside TSL (see balow CanvF)

NORM{fx.y.z = NORMx,y.z * frequency. response (see Frequency Response Chart), This linearization i3
mmplemented in DASY4 softwara varsions later than 4.2, The uncerainty of the frequency response s included
in the stated uncertainty of Conve

DCPyx.y 2z DCP are numerical linearization parameters gssessed based on the data of power swaep-with GW
signal {no uncertamty required). DCP does not depand on frequency nor medta,

PAR: PAR is the Paak to Average Ratio that is not caliorated but determined based on the signal
characteristics

Axypz Beyx Cxpz Oxpz VRipz A B, C, Dare numencal ineanzaton parameters assessed based on
the data of power sweep for specific modulation signal, The parameters do not depard on frequency nar
media. VR s the maximum calibeation range expressad in RMS voltage across the diode.

ConvF and Beundary Effect Paramalers: Assessed in flat phantom using E-fieid [or Temparature Transfer
Standard for { = 800 MHz) and inside waveqguide using analybcal field disfribisbons based on power
measurements for f > 800 MHz. The samea setups are used for assessment of the parameaters applied lar
boundary compensation (alpha, depth) of which typical uncertainty values ara given. Thesa parameters ara
used in DASY4 softwane to improve probe accuracy ¢lose 1o the boundary. The sensilivity in TSL comesponds
o NORMz y.2 * ConvF whareby (e uncerlainly comesponds 1o that given for ConvF. A frequency dependent
Conwl 5 used in DASY version 4.4.and higher which allows extanding the validity from £ .50 MHz to £ 100
MHz.

Spherical isofropy (30 deviafion from izctropy: 0 a fiekd of low gradiants realized using -a flat phantom
expased by a patch antenna

Sengor Offselt The sensor offset comesponds. to the offset of virtual measuremant center from the probe bp
[on probe axis), No tolerance reguired.

Connector Anglel The angie |5 assessed using the Infarmation gained by cetermining the NORM: (no
unceriainty required},

Cerfificabe Mo: ETS-1668_Fab17 Page 2of 11
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ETIOVER ~ 3N 1669 Fabruary 16, 2017

Probe ET3DV6OR

SN:1669

Manufactured:  February 8, 2002
Calibrated: February 16, 2017

Calibrated for DASY/EASY Systems

{Mate: non-compatible with DMEYZ sysieml)

Certficate Mo, ET3-1669 . Febi 7T Page 2af 11
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ETIDVER- SN-1668 February 16, 2007

DASY/EASY - Parameters of Probe: ET3DVER - SN:1669

Basic Calibration Parameters

T Sansor X [ Sensor Y Sensor £ | Une {k=2]

Morm (uVimET 170 1.86 EEL] 2101 %

| DEP {mv) 3 GG [ 1005 [ FEEE]

Modulation Calibration Parameters .
uin | Communication System Name | a B C o VR Une

L a8 |dviwi] | AR | W | Ul |
0 oo | % 00 0o 10 0.0 2438 | £#33%

| | 0.0 (i} g | — [zmma ]

| B Z | on .o 10 2480

The reported uncertainty of measurement is stated as the standard unceriainty of measuremient
multiplied by the coverage factor k=2, which for a nomal distribution corresponds o a covarage
probability of approximately 95%

* The uncartainties of Nom XY, 2 o6 rot afiect the E- field sircartainty insde T2L (sae Pages 5 and G

" Mumenca iraerization pardmegler. urcanainty nok required

b Unceranly is oelermined using the max desatian fram inesr Tespansa applying recianguler drstribution end @ expressed for fe souare af e
fiaid wakue

Cortficals No: ET3-1868_FebiT Page 4 af 11
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ET3DVER- SN 1668 Fabriary 16,2017

DASY/EASY - Parameters of Probe: ET3DV6R - SN:1669

Calibration Parameter Determined in Head Tissue Simulating Media

Relative  Conductivity | | | Depth™ Unc [
1{MHz)" | Permithdty” isim|" | ConvFX | ConvFY | ConvFZ | Alpha® | {mm) {k=2)
300 45.3 &t 822 B.22 B.22 017 | 250 | £133% |
| 450 | 435 0.87 7.75 7.75 775 | 021 260 | +134% |
750 419 0:88 874 B.74 674 | 0ao Za7 | #1200%
ann PR 087 | B2 628 | 628 | 048 | 218 | £120% |
1750 401 137 | sén 560 560 | 078 | 208 | +120%
1800 400 140 | 633 5.33 I 5.33 073 226 | +120%

= Freguency valckty above 300 MHz of + 100 MHz anly appies for DASY vd 4 and higher {see Page 2), sk i is restricled o © 50 MHE The
ursananty = the RES of the ConvF uncertanly i calibration frequency and the uncanainty dar the mdicaied frequency band. Frequency validily
nedow 300 Miz = £ 1025, 40, 50 e 70 MHz for ConyF assessments & 30, 64, 128; 150 and 220 MHE respectively. Above b GHz freguancy
validity can be extentded ta =170 Mz

A2 recuencios balow 3 GHz, tha salickty of tssua parametars 4 @nd &) can ba relased fo & 10% # iguid compensation fomula = spoked b
memines SAR vaiies. Al frequencies atove 5 GHz, the valiciy af tesus paramelss (s and o} @ esircien 1o+ 5% The uncarmrty & ihe RSS of
the ConvF uncertaimy on indicated target lissue parametes
Y ApharDapth sre Selermaned dudng calbraton SPEAG warants 1hat tha remaining daviahcn dun 53 the boundary £fect alier compensalion is
sainys s (hin £ 1% Tor irenuencies bebow 3 Gz and below 1 2% tor requencias. balween 3-6 GHz @ ary Gistance langer than hathe probe tip
dinrsier fnen (he baurdeny

Candicals Mo! ET3-1668_Feb1? Paga 5of 11
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ET3DVER- SNH1668 February 16, 2017

DASY/EASY - Parameters of Probe: ET3DVER - SN:1669

Calibration Parameter Determined in Body Tissue Simulating Media

T | Relative | Conductivity [ [ Depth© Unc

! FIMHZ}S | Permittivity " 50m) ConvF X ir;um-Fvl ConvF Z !Mphn"-‘l imm) | (k=2]

| 70 B5.5 | 08 | BS6 | 656 | 656 ! 051 | 187 | £120%

| 1750 53.4 1.40 : 490 | 499 | 499 08D | 245 | +1d0%
18900 533 | 1m2 479 I 479 | 479 | 08O 23t | +120%

Frequency vasdey abave 300 MHz of £ 100 MHz ont apples Tor DASY v 4 and higher:{ses Page F| alse it i restnpled to £ 50 MHZ The
uncanzmy isihe RSE of the CarvfF uncertamly at calibrebon frequency and 1he gncarainty for the indicaled frequency fand Freguancy vakdiy
batowy 300 MHz is £ 10, 25 40, 50 and 70 MHzZ for ConvF essassmants i 30 64. 128, 1500and Z20 MHz raspeclively. Above 5 GHz requency
validily ean be axglerded ba = 110 MHE
" i requencies below 3 GHz, the valdéy of fissue paramesers [z and o) cea be relased 1oz 109 ¥ Iquid comgensation famuls is sppled ko
maazirsd GAR values At frequencies above 3 GHz, the vaboby of fissue paramaters [s and o) Is resircied 1o £ 5% The uncersry is the RSS of
tre ConwF -uncertaenty for wrdlicabed 18IGe? ligaws patamales
* AlphaDapth afe getermned during calbraton, SPEAG warrants that the remaining deviation dus bo-the biuntany elfecl aller comipengaban i
abways ass than £ 1% for frequancies befow 3 GHZ ang Selow + 21 1or requencies batween 3-6 GHz &% any tislance anges than hal 1k peobe lip
dameter foen the bourdary.

Cerificate Mo! ET3-1668_Feb17 Page & of 11
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ADVER- SN 18659

i

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

Febnary 16 2017

b
L

Frequency response [notmalized

] 500 1000 1590 2000 2800

f[MHz]

& Rz

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Ceerfificabe Moo ETS-16685_ Feb17

Page 7of 11
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ET3DVER— SN 1688

Febnuary 16, 2017

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM =1800 MRz R22
L ] L] - L] L] L]

Crros [dis]

T0-|F -l i i & =Ty I I e e S LS T

RNl RN © L :

Uncartainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificale Mo, ET3-1689 Febi7? Page Bof 11
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ET30VER- SN 1869 February 18, 2017

Dynamic Range f(SARzad)
{TEM cell , foou= 1900 MHZ)

‘."_5'
o
ul
-
E i
- w
10 ol
| |
1.:]. - 15
A
*
'Z.I'.'I 10 10 100 10 o
SAR [mWcma]
v L
Aok corrpenasied corTigengaled
2
=y
i i T | P - a
5 - el g S R
| 5 B
. = LA
10 18- ! 199 al 102
BAR [m\Wrem3]
£ .
ot cormoansated compensales
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
Certificale Mo: ET3-1668_Feb1? Faga 8.of 11

SAR_Report_FCC_60320_6171713_KX-TGEA61_Conf_Appendix Page 43 of 54



Appendix Issue Date: November 29, 2017

Revision Date: - Revision No.: - rlr.

ETIOVER- SN 166D February 76, 2017

Conversion Factor Assessment

[ =200 MHz WGLS RS (H_comF | f= 1760 MHz WGLS RZ2 (H_convF)

L] . -

Deviation from Isotropy in Liquid
Error (6, 3), f = 900 MHz

0E 0B <md HEZ. B0 B2 04 48 DA d

T w 1.4

Uncertainty of Spherical Isotropy Assessment: £2.6% (k=2)

Certifcale Mo ET3-16639_Febi1T Page 10-af 11
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ETIDWER- BN: 1663

Februany %6, 2047

DASY/EASY - Parameters of Probe: ET3IDVER - SN:1669

Other Probe Parameters

[ Bensor Arangement Trianguiar

! Connecior Angle (°] 43

! Mechanical Surface Detection Mode anabled

Lﬂplcal Surface Delection Mode desabled

| Prabe Cverall Length 337 mm

| Probe Body Diameter T A0mm |

' Tip Length 10 mm
Tip Diamates .5 mm .
Probe Tip to Sensor X Calibration Point 27T mm
Prone Tip ta Sengar Y Calibration Paint 2.7 mm

[ Probe Tip to Sansor Z Calibration Paoint 2.7 mm

i Recommendad Measurament Distance from Surface 4 mm |

Cartficata No. ET3-1669_Febi? Pege 11 of 11
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Appendix G — Calibration Certificates for Dipoles

8.1.1 Dipole 1900 MHz — SN535

Cahbl"allon Laboratory of Qx“'\\\_ljy’z; g Schweizerischer Kalibrierdienst

Schmid & Partner iﬁ‘ef\:{/ﬁé c Service suisse d'étalonnage
Engineering AG el Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 2 //;\_‘\\? S swiss Calibration Service

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

Client IMST Certificate No: D1900V2-535_Mar15

|CALIBRATION CERTIFICATE

Object

D1900V2 - SN: 535

QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration procedure(s)

Calibration date:

March 24, 2015

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 1D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 07-Oct-14 (No. 217-02020) Oct-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 1D # 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 $4206 18-Oct-01 (in house check Oct-14) In house check: Oct-15

Calibrated by:

Approved by:

Name
Michael Weber

Katja Pokovic

Function
Laboratory Technician

Technical Manager

Al

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

Page 1 of 8
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. = T
Calibration Laboratory of 3\“\\\\“_\___:*/;'?3 g  Schweizerischer Kalibrierdienst
Schmid & Partner ;IBEUHE& c Service suisse d'étalonnage
Engineering AG T3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland . [?-—{;\\p\? S Swiss Calibration Service
LT T
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, “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 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.

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

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

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

« 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 <0.5°C =m—n e
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 em® (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 €05°C s
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.88 Wikg

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 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.2 W/kg £ 16.5 % (k=2)

Certificate No: D1900V2-535_Mar15
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 536Q+6.4jQ

Return Loss -23.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4910+ 74jQ

Return Loss -225dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.185ns 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: D1800V2-535_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; 6 = 1.38 S/m; & = 39; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(5, 5, 5); Calibrated: 30.12.2014;
e Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 18.08.2014

Phantom: Flat Phantom 5.0 (front); Type: QDO00OP50AA; Serial: 1001

DASY52 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

0dB =125 W/kg=10.97 dBW/kg
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Impedance Measurement Plot for Head TSL

24 Mar 2015
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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)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.65, 4.65, 4.65); Calibrated: 30.12.2014;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601: Calibrated: 18.08.2014
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
« DASYS5252.8.8(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
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Impedance Measurement Plot for Body TSL

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.

Justification of the Extended Calibration

1900 HEAD TSL Calibration Verification
March 24, 2015 March 07, 2017
Target Measured Delta
Impedance transformed to feed point |__R 9] X [jQ] R[Q] X[iQ] RIQ] 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]
491 +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

PER! 1L smith (Red) Scale 1.000u [F1]

VIl 1T Snieh (50 Scale 1.000u [F1]

21 1.9000000 GHZ
51 19000000 GHz 54.202 0 3.5668 0 2

47.204 0 4.8962 0 410.13 pH
208,78

/ - \ \ ¥ ‘
. A= l |

Tr2 s11 Log Mag 10.00d/ Ref 0.000d8 [F1] g Mag 10.00d8/ Ref 0.000d8 [F1]

51 1.9000000 Ghz -25.537 d8

Y [51 1.5060000 crz —24.742 da

o. 000

1 Conter 18 Gz

Snan 400 Mz TR -
1 Center 19 GHe

‘Span 400 Mz EEHEE

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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