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Competences and guarantees

DEKRA Certification Inc. is a testing laboratory accredited by A2LA (The American Association for Laboratory
Accreditation), to perform the tests indicated in the Certificate 2764.01

DEKRA Certification Inc. is a testing laboratory competent to carry out the tests described in this report.

In order to assure the traceability to other national and international laboratories, DEKRA Certification Inc. has a
calibration and maintenance program for its measurement equipment.

DEKRA Certification Inc. guarantees the reliability of the data presented in this report, which is the result of the
measurements and the tests performed to the item under test on the date and under the conditions stated on
the report and, it is based on the knowledge and technical facilities available at DEKRA Certification at the time
of performance of the test.

DEKRA Certification Inc. is liable to the client for the maintenance of the confidentiality of all information related
to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this
document.

IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Certification Inc.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies
or competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Certification Inc.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without
previous written permission of DEKRA Certification Inc. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Certification internal document PODTO00O.

Frequency (MHz) Uk=2) | Units
30-180 3.82 | dB
180-1000 261 |dB
1000-18000 292 |dB
18000-40000 215 |dB
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Data provided by the client

Bluetooth 4.2

DEKRA declines any responsibility with respect to the information provided by the client and that may affect the
validity of results.

Usage of samples

Samples undergoing test have been selected by: The client.
Sample S/01 is composed of the following elements:

Date of
reception

2278.01 Electric Tooth Brush with D706 09/19/2018
Conducted Port

Control N° Description Serial N°

1. Sample S/01 has undergone following test(s):

All conducted tests indicated in appendix A.

Sample S/02 is composed of the following elements:

Control N° Description Model Serial N° Date of
reception
2278.04 Electric Tooth Brush p7vo6 0 - 09/19/2018

Radiated sample

1. Sample S/02 has undergone following test(s):
All radiated tests indicated in appendix A..
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Test sample description

D DEKRA

POMS. ..o, : Cable
FIOTE PG el RS Eaten Specified | Attached | Shielded
length [m] during test
Not provided data O U
U U
O O
Supplementary information to the Not provided data
[o10] - TP :
Rated power supply ........cccoc......: Reference poles
Voltage and Frequency
L1 L2 L3 N PE
L |AC: O U O O O
O | AC: O O O U O
X1 | DC: Lithium lon Battery 3,3V ... 4,05V
X |DC: 3.3V
Rated POWEr ..........cccooveveveerennn. Charger: 0,9W
Clock frequencies ...........cccceven. 32,768 kHz; 24MHz
Other parameters....................... | Not provided data
Software Version .............ccccoo.o...’ V2.0
Hardware version..............c.........: G004
Dimensions incm (L x W x D) ....: Not provided data
Mounting POSItioNn.................c....... O | Table top equipment
] | Wall/Ceiling mounted equipment
[] | Floor standing equipment
X | Hand-held equipment
] | Other:
Modules/Parts ...........cocoeevceernns Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
(1010 [P :
Not provided data
Documents as provided by the Description File name Issue date
applicant.......ccccceevvvviiiiinnie e
Not provided data
Report No: 2278ERM.004 Page 5 of 47 10-18-2018
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Copy of marking plate:

Identification of the client

PROTER & GAMBLE SERVICE GMBH
Sulzbacher Strasse 40, 65824 Schwalbach, Taunus, Germany

Testing period and place

Test Location ‘ DEKRA Certification Inc.
Date (start) ‘ 09-19-2018
Date (finish) ‘ 09-28-2018

Document history

Report number ‘ Date Description

2278ERM.004 10-30-2018 First release
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Environmental conditions

D DEKRA

In the control chamber, the following limits were not exceeded during the test:

Min. =15°C
Temperature Max. = 35 °C
200
Relative humidity mglx :3705@0
Min. = 860 mbar

Air pressure

Max. = 1060 mbar

In the semianechoic chamber, the following limits were not exceeded during the test.

Min. = 15°C

Temperature Max. = 35 °C
200

Relative humidity m;]x :3705 g;o

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

In the chamber for conducted measurements, the following limits were not exceeded during the test:

Temperature Min. =15°C
Max. = 35 °C

Relative humidity Min. =30 %
Max. = 60 %

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

Report No: 2278ERM.004

Page 7 of 47

10-18-2018



DEKRA Certification, Inc.
405 Glenn Dr. Suite 12, D E KRA
Sterling, VA 20164

United States of America

Remarks and comments

The tests have been performed by the technical personnel: Divya Adusumilli and Koji Nishimoto.

Testing verdicts

Not applicable : N/A
Pass P
Fail : F
Not measured : N/M

Summary

Al RSS-Gen 6.7 99% Emission Bandwidth P N/A
A2 §15.247 (a) (2) | RSS-247 5.2. (a) Occupied Bandwidth P N/A
A3 §15.247 (b) (3) | RSS-247 5.4. (d) Maximum peak conducted output power and P N/A
antenna gain
A4 § 15.247 (d) RSS-247 5.5. Band-edge emissions compliance (Transmitter) [ N/A
A5 § 15.247 (e) RSS-247 5.2. (b) Power spectral density P N/A
A.6 §15.247 (d) RSS-Gen 8.9 & 8.10.] Emission limitations radiated (Transmitter) P N/A
A7 §15.207 (a) RSS Gen 8.8 Conducted Emission Limits N/A I\T(i?rl

Supplementary information and remarks:

1. The device does not transmit while charging
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List of equipment used during the test

D DEKRA

Conducted Measurements

Test system Rohde & Schwarz TS 8997:

CONTROL LAST NEXT

NUMBER pIESERI el CALIBRATION | CALIBRATION

1039 Signal analyzer Rohde & Schwarz FSV40 2017/03 2019/03
Switch unit Rohde & Schwarz with power

1040 detector OSP120 / OSP-B157 2017/03 2019/03

1041 RF generator Rohde & Schwarz SMB100A 2017/04 2019/04

1042 RF generator Rohde & Schwarz SMBV100A | 2018/01 2019/01

101 Climatic chamber Espec 2017/12 2018/12

Radiated Measurements

CONTROL LAST NEXT

NUMBER DIESCRIPR CALIBRATION CALIBRATION
Semi anechoic Absorber Lined Chamber

1179 Frankonia SAC 3 plus “L” NIA NIA
BiconicalLog antenna ETS LINDGREN 2017/03 2020/03

1065
3142E

1058 Double-ridge Waveguide Horn antenna 1-18 2017/03 2019/03
GHz

1014 Spectrum analyzer Rohde & Schwarz FSV40 | 2017/03 2019/03
RF pre-amplifier 30 MHz-6 GHz Bonn

0980 Elektronik BLMA 0360-01N 2017/05 2019/05
RF pre-amplifier 1-18 GHz Bonn Elektronik

0981 BLMA 0118-2A 2017/05 2019/05

1015,

1017, Rohde & Schwarz EMC32 software N/A N/A

1019, 1020

Report No: 2278ERM.004
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Appendix A: Test results
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PRODUCT INFORMATION

D DEKRA

The following information is provided by the client

Information Description
Modulation Other than FHSS
Adaptive Non-Adaptive Equipment

Operation mode 1: Single Antenna Equipment

Equipment with only one antenna

- Operating Frequency Range

2402 — 2480 MHz

- Nominal Channel Bandwidth

0.25 MHz

Extreme operating conditions

- Temperature range

0°Cto +50°C

Antenna type

Integral antenna

Antenna gain 0 dBi
Nominal Voltage
- Supply Voltage 3.6 vdc

- Type of power source

DC voltage from battery

Equipment type

Bluetooth Low Energy

Geo-location capability

No

Test modes available:

- Continuous modulated carrier at 2402 MHz,

2440 MHz and 2480 MHz

- Continuous reception at 2402 MHz, 2440 MHz and 2480 MHz

Report No: 2278ERM.004
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DESCRIPTION OF TEST CONDITIONS

TEST DESCRIPTION
CONDITIONS

Power supply (V):

Type of power supply:

DC voltage from internal rechargeable battery.

Temperature (°C):

Tmin=0()
Tmax = +50 (*)

The subscript nom indicates normal test conditions.

The subscripts min and max indicate extreme test conditions (minimum and
TC#01 maximum respectively).

N/A: Not Applicable.
(*) Declared by applicant.

Test Frequencies for Conducted tests:
Lowest channel: 2402 MHz

Middle channel: 2440 MHz

Highest channel: 2480 MHz

Test Frequencies for Radiated tests:
Lowest range: 2402 MHz
Highest range: 2480 MHz

Report No: 2278ERM.004 Page 13 of 47 10-18-2018
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D DEKRA

TEST A.1: 99% EMISSION BANDWIDTH

Product standard:

RSS-Gen

LIMITS:
Test standard:

RSS-Gen 6.7

LIMITS

The occupied bandwidth shall be reported for all equipment in addition to the specified bandwidth required in

the applicable RSSs

TEST SETUP

Spectrum Analyzer

mml—
4 oo

EUT

Non-Conducted
Table

‘= Ground ReferencePlane =

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Report No: 2278ERM.004

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
99% bandwidth (MHz) 1.027 1.040 1.040
Measurement uncertainty (kHz) <+ 8.33
Page 14 of 47 10-18-2018
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D DEKRA

TEST RESULTS (Cont.):

Lowest Channel

207
104
£ 4
°
3 -107
_./
20t 1.027 W \
2401.375 24016 2401.8 2402 2402.2 2402.4 2402.625
Freauencv in MHz
Middle Channel
20T
101
£
g 0T
£ 4
°
3 -107
-
17
207 1.040 M|
2439.375 2439.6 2439.8 2440 2440.2 2440.4 2440.625
Freauencv in MHz
Highest Channel
207
101
1
g o7
£ 4
)
& -10T
-
17
_ED..
2479.375 2479.6 2479.8 2480 2480.2 2480.4 2480.625

Freauency in MHz
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D DEKRA

TEST RESULTS (Cont.):

Measurement
Setting Instrument Instrument Instrument
Value Value Value

Start Frequency 2.40138 GHz 2.43938 GHz 2.47938 GHz
Stop Frequency 2.40263 GHz 2.44063 GHz 2.48063 GHz
Span 1.250 MHz 1.250 MHz 1.250 MHz
RBW 100.000 kHz 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz 300.000 kHz
SweepPoints 101 101 101
Sweeptime 18.938 ps 18.938 ps 18.938 ps
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
SweepCount 100 100 100
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweeptype FFT FFT FFT
Preamp off off off
Stablemode Trace Trace Trace
Stablevalue 0.50 dB 0.50dB 0.50dB
Run 10/ max. 150 15/ max. 150 9/ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.19dB 0.00dB 0.30dB

Report No: 2278ERM.004
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D DEKRA

TEST A.2: 6DB BANDWIDTH

Product standard:

Part 15 Subpart C §15.247 and RSS-247

LIMITS:

Test standard:

Part 15 Subpart C §15.247(a)(2) and RSS-247 5.2(a)

LIMITS

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST SETUP

Spectrum Analyzer

mml—
41 oo

EUT

Non-Conducted
Table

‘= Ground ReferencePlane =

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
6 dB Spectrum bandwidth (kHz) 717.821 742.575 742.575
Measurement uncertainty (kHz) <+20.0
Report No: 2278ERM.004 Page 17 of 47 10-18-2018
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TEST RESULTS (Cont.): Lowest Channel

Level in dBm
[ }

201 717621 e

2401.375 2401 .6 2401.8 2402 2402.2 2402 .4 2402 625
Frequency in MHz

Spectrum | T

Ref Level 0.00 dBm @ RBW 100 kHz

Att 20 dé  SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

/_—‘“-m___,_—-—'—v—'——’_‘—-—h—_l//—\\

-10 dBm

| [

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dem

-80 dBm

-90 dBm

CF 2.402 GHz 101 pts Span 1.25 MHz

J1 ) CIARNID we
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D DEKRA

TEST RESULTS (Cont.):

Middle Channel

Level in dBm

2439.375

Spectrum |

2440 2440.2
Frequency in MHz

2440.4 2440.625

(=)

Ref Level 0.00 dBm
Att 20 dB
SGL Count 100/100

SWT 18.9 ps & YBW 300 kHz

& RBW 100 kHz

Mode Auto FFT

@ 1Pk Max

-10 dBm

/

-20 dBm

-30 dBm

-40 dBm

-50 dém

-60 dBm

-70 dBm

-80 dBm

-90 dem

CF 2.44 GHz

101 pts

Span 1.25 MHz

I

Report No: 2278ERM.004
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TEST RESULTS (Cont.): Highest Channel

_m:/

_20__
742575 kHz|

Level in dBm

30

2479.375 2479.6 2479.8 2480 2480.2 2480.4 2480625
Frequency in MHz

Spectrum A

Ref Level 0.00 dBm @ RBW 100 kHz

Att 20 dB SWT 18.9 ps & VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

_—-’_LA____,—Hu—F’—‘“—'—\—-u—__.______'_/’—‘\\
-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

-90 dBm

CF 2.48 GHz 101 pts Span 1.25 MHz

I ) DD w8
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D DEKRA

TEST RESULTS (Cont.):

Measurement
Setting Instrument Instrument Instrument
Value Value Value

Start Frequency 2.40138 GHz 2.43938 GHz 2.47938 GHz
Stop Frequency 2.40263 GHz 2.44063 GHz 2.48063 GHz
Span 1.250 MHz 1.250 MHz 1.250 MHz
RBW 100.000 kHz 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz 300.000 kHz
SweepPoints 101 101 101
Sweeptime 18.938 us 18.938 us 18.938 us
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
SweepCount 100 100 100
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweeptype FFT FFT FFT
Preamp off off off
Stablemode Trace Trace Trace
Stablevalue 0.50 dB 0.50dB 0.50dB
Run 11 / max. 150 8 / max. 150 10/ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.32dB 0.09dB 0.06 dB

Report No: 2278ERM.004
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TEST A.3: MAXIMUM PEAK CONDUCTED OUTPUT POWER AND ANTENNA GAIN

Product standard: Part 15 Subpart C §15.247 and RSS-247

LIMITS:
Test standard: Part 15 Subpart C §15.247(b)(3) and RSS-247 5.4(d)

LIMITS

§15.247(b)(3) and RSS-247 5.4(d): For systems using digital modulation in the 2400-2483.5 MHz band: 1 watt (30
dBm).

RSS-247 5.4(d): The e.i.r.p. shall not exceed 4 W (36 dBm)

TEST SETUP

The maximum peak conducted output power was measured using the method according to point 9.1.1. of
Guidance for Performing Compliance Measurements on Digital Transmission Systems (DTS) Operating Under
§15.247 558074 D01 DTS Meas Guidance v04 dated 05/04/2017.

The EIRP power (dBm) is calculated by adding the declared maximum antenna gain to the measured conducted
power

Spectrum Analyzer

==l w—
4 H oo EUT

Non-Conducted
Table

= Ground Reference Plane ==

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) 0.6 0.0 -0.4
Maximum EIRP power (dBm) 0.6 0.0 -0.4
Measurement uncertainty (dB) <+0.78

Maximum declared antenna gain: 0 dBi

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not
required to be reduced from the stated values.

Report No: 2278ERM.004 Page 22 of 47 10-18-2018




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164

United States of America

D DEKRA

TEST RESULTS (Cont.):

CONDUCTED PEAK POWER

Lowest Channel

Level in dBm
L}

10+

_20_.

2400.5 2401 2401.5 2402 2402.5
Freauency in MHz

Connector 1 X Peak Connector 1

Middle Channel

Level in dBm
=

-10+

=20

2438 5 2439 24395 2440 24405
Frequencv in MHz

Connector 1 X Peak Connector 1

Highest Channel

Level in dBm
=

1
—_
[}
1
T

=201

2478.5 2479 24795 2480 24805
Frequencv in MHz

Connector 1 X Peak Connector 1
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TEST RESULTS (Cont.):

Measurement
Setting Instrument Instrument Instrument
Value Value Value

Start Frequency 2.40050 GHz 2.43850 GHz 2.47850 GHz
Stop Frequency 2.40350 GHz 2.44150 GHz 2.48150 GHz
Span 3.000 MHz 3.000 MHz 3.000 MHz
RBW 1.000 MHz 1.000 MHz 1.000 MHz
VBW 3.000 MHz 3.000 MHz 3.000 MHz
SweepPoints 101 101 101
Sweeptime 1.907 ps 1.907 ps 1.907 ps
Reference Level 10.000 dBm 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak MaxPeak
SweepCount 100 100 100
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweeptype FFT FFT FFT
Preamp off off off
Stablemode Trace Trace Trace
Stablevalue 0.50 dB 0.50dB 0.50 dB
Run 4 [ max. 150 4/ max. 150 4/ max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.10dB 0.01dB 0.01dB
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TEST A.4: BAND-EDGE EMISSIONS COMPLIANCE (TRANSMITTER)

Product standard: Part 15 Subpart C §15.247 and RSS-247

LIMITS:

Test standard: Part 15 Subpart C §15.247(d) and RSS-247 5.5

LIMITS

In any 100 kHz bandwidth outside the frequency band in which the digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional radiator shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power. If the transmitter
complies with the conducted power limits based on the use of RMS averaging over a time interval, the attenuation
required shall be 30 dB instead of 20 dB.

TEST SETUP
Spectrum Analyzer
ECH
H oo EUT
[ ]
Non-Conducted
Table
= Ground Reference Plane =
TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Note: Radiated measurements were used to show compliance with the limits in the restricted bands 2.31-2.39 GHz
and 2.4835-2.5 GHz.
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TEST RESULTS (Cont.):

Lowest Channel

Level in dBm

2310 2320

Lirnit

Spectrum |

2340

Sum Lewvel

2360

2380

X

2400
Frequency in MHz

Fail

2420

2440

Ref Level 0.00 dBm

L

RBW

100 kHz
Mode Auto FFT
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SWT 113.7 ps & YBW 300 kHz

SGL Count 100,100

@ 1Pk Max
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TEST RESULTS (Cont.):

Lowest Channel

Spectrum |

Ref Level 0.00 dBm

& RBW 100 kHz

Att 20 dé  SWT 94,7 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max

st ey | ﬂ..ﬂ.. " II.‘ [N IL V1| NPT STY I 1 U ¥ PPN U9 PESTIRPISE SRR N LI FTY (SRR Y AU PR Dl
4 UACH Lt Ak S B | T R i e B R ) L L 2 T ket e il o Ll e
-80 dém
-90 dBm
CF 2.44175 GHz 1670 pts Span 83.5 MHz
Il GIRNNRRED wa
Measurement
Setting Instrument Instrument
Value Value

Start Frequency 2.31000 GHz 2.40000 GHz

Stop Frequency 2.40000 GHz 2.48350 GHz

Span 90.000 MHz 83.500 MHz

RBW 100.000 kHz 100.000 kHz

VBW 300.000 kHz 300.000 kHz

SweepPoints 1800 1670

Sweeptime 113.672 ps 94.727 ps

Reference Level 0.000 dBm 0.000 dBm

Attenuation 20.000 dB 20.000 dB

Detector MaxPeak MaxPeak

SweepCount 100 100

Filter 3dB 3dB

Trace Mode Max Hold Max Hold

Sweeptype FFT FFT

Preamp off off

Stablemode Trace Trace

Stablevalue 0.50dB 0.50dB

Run 5/ max. 150 8 / max. 150

Stable 3/3 3/3

Max Stable Difference 0.00dB 0.45dB
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TEST RESULTS (Cont.):

Highest Channel

Level in dBm

2400 2420 2440 2460
Frequency in MHz

Sum Lewvel X Fail

Limit

Spectrum |

Ref Level 0.00 dBm @ RBW 100 kHz
Att 20 dB SWT 94,7 ps @ YBW 300 kHz
SGL Count 100/100

Mode Auto FFT

@ 1Pk Max
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-20 dBm

-30 dBm
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-60 dBm
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TEST RESULTS (Cont.): Highest Channel

Spectrum | ?
Ref Level 0.00 dBm @ RBW 100 kHz
Att 20 dé  SWT 18.9 ps @ VBW 300 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
[ A\
_70 dBm WW ] /‘hu_v F mJ«_n"_'\-’-'n'\. LN n Dfs o
-80 dém
-90 dBm
CF 2.49175 GHz 330 pts Span 16.5 MHz
J1 J (Y
Measurement
Setting Instrument Instrument
Value Value
Start Frequency 2.40000 GHz 2.48350 GHz
Stop Frequency 2.48350 GHz 2.50000 GHz
Span 83.500 MHz 16.500 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
SweepPoints 1670 330
Sweeptime 94.727 ps 18.945 pus
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT FFT
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50dB 0.50dB
Run 11/ max. 150 4 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.20dB 0.00 dB
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TEST A.5: POWER SPECTRAL DENSITY

Product standard: Part 15 Subpart C §15.247 and RSS-247

LIMITS:
Test standard: Part 15 Subpart C §15.247(e) and RSS-247 5.2 (b)

LIMITS

For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna
shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST SETUP

The maximum power spectral density level in the fundamental emission was measured using the method PKPSD
(Peak PSD) according to point 10.2. of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 D01 DTS Meas Guidance v04 dated 05/04/2017.

Spectrum Analyzer

N[
E oo EUT

Non-Conducted
Table

= Ground Reference Plane ==

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Power spectral density (dBm) -5.017 -6.998 -8.115
Measurement uncertainty (dB) <+0.78
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TEST RESULTS (Cont.): Lowest Channel

Level in dBm
=

NS VYo NSNS S
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Frequency in MHz
Lirmit Sum Level L 2 PSD
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TEST RESULTS (Cont.):

Middle Channel

=104
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Ref Level 0.00 dBm

2439.9

Sum Level

2439.95

2440 2440.05 24401 244015 2440.188

Frequency in MHz

¢ PED

(=)

20 dB

SGL Count 100/100

@ RBW
SWT 1L.1ms & VBW

10 kHz
30 kHz  Mode Sweep

@ 1Pk Max

-20 dBm

%M

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

-90 dBm

CF 2.44 GHz

101 pts Span 375.0 kHz

I

) D v

Report No: 2278ERM.004

Page 32 of 47

10-18-2018




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164

United States of America

D DEKRA

TEST RESULTS (Cont.): Highest Channel
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TEST RESULTS (Cont.):

Measurement
Setting Instrument Instrument Instrument
Value Value Value

Start Frequency 2.40181 GHz 2.43981 GHz 2.47981 GHz
Stop Frequency 2.40219 GHz 2.44019 GHz 2.48019 GHz
Span 375.000 kHz 375.000 kHz 375.000 kHz
RBW 10.000 kHz 10.000 kHz 10.000 kHz
VBW 30.000 kHz 30.000 kHz 30.000 kHz
SweepPoints 101 101 101
Sweeptime 1.070 ms 1.070 ms 1.070 ms
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
SweepCount 100 100 100
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweeptype Sweep Sweep Sweep
Preamp off off off
Stablemode Trace Trace Trace
Stablevalue 0.50 dB 0.50dB 0.50 dB
Run 3/ max. 150 3/ max. 150 3/ max. 150
Stable 2/2 2/2 2/2
Max Stable Difference 0.00dB 0.00dB 0.00 dB
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TEST A.6: EMISSION LIMITATIONS RADIATED (TRANSMITTER)

Product standard: Part 15 Subpart C §15.247 and RSS-247

LIMITS:

Test standard: Part 15 Subpart C §15.247(d) and RSS-Gen 8.9 and 8.10

LIMITS

Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c) / RSS-Gen):

Frequency Range Field strength (uV/m) Field strength Measurement
(MH2) (dBuv/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30-88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB above
the indicated values in the table is specified when measuring with peak detector function.

RSS-247. Attenuation below the general field strength limits specified in RSS-Gen is not required

TEST SETUP

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at a
distance of 3 m for the frequency range 30-1000 MHz (Bilog antenna) and at a distance of 1m for the frequency
range 1-40 GHz (1 GHz-18 GHz and 18 GHz-40 GHz Double ridge horn antennas).

For radiated emissions in the range 1-40 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation
and orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna
height was varied from 1 to 4 meters to find the maximum radiated emission.

Measurements were made in both horizontal and vertical planes of polarization.

The field strength is calculated by adding correction factor to the measured level from the spectrum analyzer.
This correction factor includes antenna factor, cable loss and pre-amplifiers gain.
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TEST SETUP (CONT.)

Radiated measurements Setup f <1 GHz

= an
| Antenna
ALC Chamber PR
l»  3m [ a— | Bi-log
EUT . Antenna
1~4m Reference/
point RF
T QQE cable EMI Test
. I ; 1 b . Receiver
Tumtable | ¥ v :
0.8m m | Pre-amplifier
A A [ . oo
[ | > LS
SIS //, 4 PP | |
Reference ground plane Control room
Radiated measurements setup f > 1 GHz
| A, o . Buresight
- /__ Antenna

L Ham
antsnna

[L=20 0

ALC charmber Cantral roanm
TESTED SAMPLES: S/02
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Frequency range 30 MHz — 1000 MHz

The spurious emissions below 1 GHz do not depend on the operating channel selected in the EUT.
No radiated spurious signals were detected at less than 20 dB respect to the limit for the lowest, middle and

highest operating channels.

Frequency range 1 GHz — 25 GHz

The spurious emissions above 1 GHz do not depend on the operating channel selected in the EUT.
No radiated spurious signals were detected at less than 20 dB respect to the limit for the lowest, middle and

highest operating channels.
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TEST RESULTS (Cont.): 30-1000 MHz (Lowest Channel)

30MHz_1GHz_HP & VP_CH Low

55T a
501
401 - - v
1 W
E W M|
z 204 HMM
—1
g | x
(=
= kv s
5 [t
- | M v
il YL T i
10+
4 ®
I:I__
3I0M =0 60 a0 100M 200 300 400 500 ann 1G

Frequency in Hz

PE+_MAXH

PK+_CLRWR

= TX limits to Spurious Emission FCC15.247 (30MHz to 1GHz) Restricted Bands QPK Limit
W MaxPeak-PH=+ (Single)
* QuasiPeak-QPK (Single)

Maximizations

Frequency MaxPeak | QuasiPeak | Pol
(MHz) (dBpVv/m) (dBuV/m)
36.402000 21.8 124 | H
70.594500 15.6 53 | H
280.502500 23.2 131 | H
563.112000 32.3 227 | H
799.210000 36.7 26.1 | H
958.532500 39.0 277 | H
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TEST RESULTS (Cont.):

30-1000 MHz (Middle Channel)

Lewel in dBpWim

30MHz_1GHz_HP & VP_CH Mid

W MaxPeak-PK+ (Single)
B QuasiPeak-QPK (Single)

|:| 4
30M 50 &0 a0 100M 200 300 400 500 200 16
Frequency in HZ
P+ MAXH
P+ CLRWR

= TXlimitz to Spurious Emizsion FCC15.247 (30MHz to 1GHz) Restricted Bands QPK Limit

Maximizations

Frequency MaxPeak | QuasiPeak | Pol
(MHz) (dBuV/m) | (dBuVv/m)
32.619000 24.0 150 | V
54.056000 145 47 |V
123.799000 17.6 65 |V
785.969500 354 256 | V
962.897500 375 276 | V
466.112000 315 194 |V
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TEST RESULTS (Cont.):

30-1000 MHz (Highest Channel)

30MHz_1GHz_HP & VP_CH High

on
or
|
|

Level in dBuYim

J0M 50 80 a0

PK+_MAXH
PK+_CLRWR

W MaxPeak-PK+ (Single)
* QuasiPeak-0PK (Single)

200

Frequency in Hz

Maximizations

300 400 500 & 1G

TX limitz to Spurious Emizsion FCC15.247 (30MHz to 1GHz) Restricted Bands QPK Limit

Frequency MaxPeak | QuasiPeak | Pol
(MHz) (dBuV/m) (dBuV/m)
30.436500 24.1 144 | H
55.511000 14.7 4.7 | H
109.443000 16.8 71 | H
162.017000 19.8 93 | H
253.148500 23.0 128 | H
418.339500 28.2 183 | H
677.475000 36.0 254 | H
947.765500 37.6 275 | H
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TEST RESULTS (Cont.): 1-18 GHz (Lowest Channel)

1GHz_18GHz_ HP & VP_CH Low

80T
abT
foT
£ 1
Z 80t
ia]
a 4
=
T 50T
1]
| =4
40+
304
20 } } } } t } } — |
1G 2G 3G 4G G G 8 104G 186G
Fregquency in Hz
ANG_MAXH
PE+_KAXH
= TX limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
TX limits to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands AWG Limit
Maximizations
Frequency PK+_MAXH | AVG_MAXH | Pol Azimuth Comment
(MHz) (dBpVv/m) (dBuV/m) (deg)
2402.000000 88.27 87.47 |V -74.0 | Fundamental
4804.000000 44.50 36.00 | V -75.0
7205.000000 42.65 3441 | H -18.0
9608.500000 41.81 3415 | H -154.0
12008.500000 44.75 3721 | H 5.0
17999.500000 49.09 39.34 | V 14.0
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TEST RESULTS (Cont.): 1-18 GHz (Middle Channel)

1GHz_18GHz_HP & VP_CH Mid

Lewel in dBuYim

1G 2G 3G 4G oG 6 8 106G 186G
Frequency in Hz

AVG_MAXH
PK+_MAXH

= TXlimits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
TX limits to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands AVG Limit

Maximizations

Frequency PK+_MAXH | AVG_MAXH | Pol | Azimuth Comment
(MHz) (dBpVv/m) (dBuV/m) (deg)
2440.000000 89.13 88.39 | V -60.0 | Fundamental
4879.500000 43.90 36.55 | V -47.0
7320.000000 41.98 3418 | H -27.0
9760.500000 42.63 33.74 | V -132.0
17936.000000 47.96 3954 | V -115.0
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TEST RESULTS (Cont.):

1-18 GHz (Highest Channel)

1007

80T

a8l T

ToT

60T

Level in dBpim

S0+

a0+

30T

1GHz_18GHz_HP & VP_CH High

20
1G

AVG_MAXH
P+ MAXH

Frequency in Hz

= TXlimitz to Spurious Emizsion FCC15.247 (1GHz to 256 GHz) Restricted Bands PK Limit
TX limits to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands AWG Limit

Maximizations

Frequency PK+_MAXH | AVG_MAXH | Pol Azimuth Comment
(MHz) (dBuVv/m) (dBpVv/m) (deg)
2480.000000 90.36 89.59 | V -80.0 | Fundamental
6941.500000 54.13 42.16 | H -150.0
11782.500000 45.72 34.01 | V 180.0
13814.500000 47.71 3554 |V 180.0
17958.500000 50.41 38.82 | V 180.0
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TEST RESULTS (Cont.): 18-26 GHz (Lowest Channel)

18GHz_26GHz_HP & VP_CH Low

Lewel in dBEpim

Frequency in GHz

ANG_MAXH

—  PK+_MAXH

= TXlimitz to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
T limitz to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands AWG Limit
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TEST RESULTS (Cont.): 18-26 GHz (Middle Channel)

18GHz_26GHz_HP & VP_CH Mid

Lewel in dBEpim

Frequency in GHz

ANG_MAXH

—  PK+_MAXH

= TXlimitz to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
T limits to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands AVG Limit
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TEST RESULTS (Cont.): 18-26 GHz (Highest Channel)

18GHz_26GHz_HP & VP_CH High

oo
=
1

Lewel in dBpvim

Frequency in GHz

AVG_MAXH

PE+_WAXH

= TX limitz to Spurious Emission FCC15.247 (1GHz to 28 GHz) Restricted Bands PK Limit
TX limitz to Spurious Emigsion FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

Report No: 2278ERM.004 Page 45 of 47 10-18-2018




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164

United States of America

D DEKRA

TEST RESULTS (Cont.):

RESTRICTED BAND (2.31 GHz to 2.39 GHz)

CHANNEL: Lowest (2402 MHz).

S0

a0

TOT

Levelin dBp‘im

2310 2320

ANG_NAXH

PE+_MAXH

2330

2340

2350 2360 2370 2380 2380
Fregquency in MHz

—— TX limits to Spurious Emission FCC15.247 (1GH=z to 26 GHz) Restricted Bands PK Limit
TX limits to Spurious Emission FCC15.247F (1GH=z to 26 GH=z) Restricted Bands AWG Limit

CHANNEL: Middle (2440 MHz).

50T

80T

ToT

Lewvel in dBpWim

2310 2320

ANG_MAXH
PE+_MAXH

2330

2340

2350 2360 2370 2380 2380

Frequency in MHz

— TX limitz to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
TX limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AWG Limit

CHANNEL: Highest (2480 MHz).

1001

S0

80T

TOT

Lewelin dBuvim

2310 2320

ANG_MAXH
PR+_MAXH

2330

2340

2350 2350 2370 2380 2380
Frequency in MHz

TX limits to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands PK Limit
TX limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit
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TEST RESULTS (Cont.): RESTRICTED BAND (2.4835 GHz to 2.5 GHz)

CHANNEL: Lowest (2402 MHz).

50T

80T

TOT

Level in dBpYim

20 t + + + + } i
2483 2485 2430 2485 2500
Frequency in MHz

ANG_NMAXH

PH+_MAXH

TX limits to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands PK Limit
TX limits to Spurious Emig=gion FCC15.247 (1GHz to 258 GHz) Restricted Bands AWG Limit

CHANNEL: Middle (2440 MHz).

S0

80T

7O+

Lewel in dBpYim

20 t t + + t } |
2483 2485 2490 2495 2500
Frequency in MHz

ANG_MAXH

PH+_MAXH

TX limite to Spurious Emission FCC15.247 (1GH= to 26 GHz) Restricted Bands PK Limit
TX limits to Spurious Emission FCC15.247 (1GHz to 25 GHz) Restricted Bands AWG Limit

CHANNEL: Highest (2480 MHz).

1001

S0 T

801

TOT

Level in dBpyim

2485 2500

2490
Frequency in MHz

ANG_MAXH

PK+_MAXH

TX limits to Spuricus Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
TK limits to Spuricus Emission FCC15.247 (1GH=z to 28 GH=z) Restricted Bands AWG Limit
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