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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 PODT000.

Frequency (MHz) U(k=2) | Units
0,009 - 30 269 |dB
30-180 3.82 | dB
180-1000 261 |dB
1000-18000 292 | dB
18000-40000 215 | dB

Data provided by the client

Automotive head unit to be installed in cars with the following features: Bluetooth, WLAN, FM, AM, DAB, USB

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

D DEKRA

Samples undergoing test have been selected by: The client.

Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° Dreuiz .Of
reception
2271.048 Car Radio MIB3E_MQB_BTWIFI 04S PM6- 12/21/2018
00124.08.18413E0026
2271.037 Power Cable - - 12/21/2018
1. Sample S/01 has undergone following test(s):
All conducted tests indicated in appendix A and B.
Sample S/02 is composed of the following elements:
Control N° Description Model Serial N°© Dreuiz .Of
reception
2271.047 Car Radio MIB3E_MQB_BTWIFI 04S PM6- 12/21/2018
00124.08.18413E0167
2271.019 Antenna - 380 10/02/2018
2271.038 Power Cable - - 12/21/2018
2271.052 BNC to FAKRA RF cable 12/28/2018
2271.053 SMA to FAKRA RF cable 12/28/2018
2271.054 BNC to FAKRA RF cable - - 12/28/2018
2271.055 BNC 1 to 2-way splitter 12/28/2018
1. Sample S/02 has undergone following test(s):
All radiated tests indicated in appendix A and B.
Test sample description
POI"tS ..................................... . Port name and Cable
Report No : 2271ERM.006A1 Page 4 of 164 02-20-2019
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description Specified | Attached | Shielded Coupled
max during test to
length [m] patient®
Not Provided Data O O O
O O O
Supplementary information to the
POMS. e :
Rated power supply ..........c......... : Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O [AC: ] O U O O
O [AC: ] O U O O
X | DC: 12 Vvdc
Rated POWET ..........ccccoevevreerennnn, : Data not provided
Clock frequencies .........c.c.c......... : Data not provided
Other parameters............c.c......... : Data not provided
Software version ...............c......... : X450
Hardware version....................... : X31
Dimensions in cm (W x H x D)....: | Data not provided
Mounting position........................ : [J | Table top equipment
0 | wall/Ceiling mounted equipment
[ | Floor standing equipment
O | Hand-held equipment
X | Other: Car Equipment
Modules/parts ...........cccocveunnne. : | Module/parts of test item Type Manufacturer
Not Provided Data
Accessories (not part of the test Description Type Manufacturer
ITEIM) .o : :
Not Provided Data
Documents as provided by the Description File name Issue date
applicant...........cccoeeiiiiiiinnn, : : :
FDT30_14 Data Declaration Equipment
Data
Report No : 2271ERM.006A1 Page 5 of 164 02-20-2019
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Copy of marking plate:

Identification of the client

PANASONIC AUTOMOTIVE SYSTEMS EUROPE GMBH
Robert Bosch Str. 27-29-63225 Langen- Germany.

Testing period and place

Test Location

DEKRA Certification Inc.

Date (start)

12-26-2018

Date (finish)

02-19-2019

Document history

Report number Date Description
2271ERM.006 01-22-2019 | First release
2271ERM.006A1 02-21-2019 | Second release
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Modifications to the reference test report

It was introduced the following modifications in respect to the test report number 2271ERM.006 related with

the same samples, in the next clauses and sub-clauses:

Clauses/ Sub-Clauses |

Modification | Justification

Page 32/A3.Time of
OCCUPANCY Test

Re-corrected the graphs with details

Page 42, 107/Maximum Output
Power Test

Added Test Method description

Added the test results for Canada
Channels

Page 92/Channels for Canada

This modification test report cancels and replaces the test report 2271ERM.006

Environmental conditions

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

S _1co

Temperature mlz?x :1355 0%
200

Relative humidity m:':x 23705&

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

In the semi-anechoic chamber, the following limits were not exceeded during the test.

Min. =15°C
Temperature Max. = 35 °C
a0
Relative humidity m::x :370560
Min. = 860 mbar

Air pressure

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

Remarks and comments

The tests have been performed by the technical personnel: Lakshmi Gollamudi, Nasir khan and Poojita

Bhattu.

Report No : 2271ERM.006A1
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Testing verdicts

D DEKRA

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

Summary
FCC PART 15 PARAGRAPH / RSS- 247 (Bluetooth EDR)
Section | 15.247 Spec Clause RSS Spec Test Description Verdict | Remark
Clause
Al § 15.247 (a) (1) RSS-247 5.1 (b) 20d|§ Emission BandW|dth,_Occup|ed Bandwidth & P N/A
Carrier Frequency Separation
A.2 § 15.247 (a) (1) (iii) | RSS-247 5.1 (d) Number of hopping channels P N/A
A3 §15.247 (a) (1) (i) | RSS-247 5.1 (d) Time of Occupancy (Dwell Time) P N/A
A4 § 15.247 (b) (3) RSS-247 5.4 (b) Maximum peak conducted output power and P N/A
antenna gain
A5 § 15.247 (d) RSS-247 5.5 Band-edge conducted emissions compliance p N/A
(Transmitter)
-- § 15.247 (d) RSS-247 5.5 Emission limitations Conducted (Transmitter) N/A Refer 1
A.6 § 15.247 (d) RSS-247 5.5 Emission limitations Radiated (Transmitter) P N/A
Supplementary information and remarks:
1) Device is incorporated with integral antenna.
FCC PART 15 PARAGRAPH (WIFI 2.4GHz)
Section | 15.247 Spec Clause RSS Spec Test Description Vendie | Ferel
Clause
B.1 §15.247 (a) (2) RSS-247 5.2 (a) 99% Occupied Bandwidth & 6dB Bandwidth P N/A
B.2 § 15.247 (b) RSS-247 5.4 (d) Maximum Output Power and antenna gain P N/A
-- 815.247(d) RSS-247 5.5 Emission limitations Conducted (Transmitter) N/A Refer 1
B.3 § 15.247 (d) RSS-247 5.5 Band-edge conducted emissions compliance p N/A
(Transmitter)
B.4 § 15.247 (e) RSS-247 5.2 (b) Power Spectral Density P N/A
B.5 §15.247 (d) RSS-247 5.5 Emission limitations Radiated (Transmitter) P N/A
Supplementary information and remarks:
1) Device is incorporated with integral antenna.
Report No : 2271ERM.006A1 Page 8 of 164 02-20-2019
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List of equipment used during the test
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Conducted Measurements

Test system Rohde & Schwarz TS 8997:

CONTROL LAST NEXT
NUMBER DESCRIPTION MANUFACTURER MODEL CALIBRATION | CALIBRATION
. ROHDE &
1039 Signal Analyzer SCHWARZ FSVv40 2017/03 2019/03
. ROHDE & OSP120/
1040 EMI Test Receiver SCHWARZ OSPB157 2017/03 2019/03
ROHDE &
1041 RF generator SCHWAR?Z SMB100A 2017/04 2019/04
ROHDE &
1042 RF generator SCHWARZ SMBV100A 2018/01 2019/01
0101 Climatic Chamber ESPEC NA ESL-2CA 2019/01 2020/01
Radiated Measurements
CONTROL LAST NEXT
NUMBER DESCRIPTION MANUFACTURER MODEL CALIBRATION | CALIBRATION
. ROHDE &
1014 Signal Analyzer SCHWARZ FSV40 2017/03 2019/03
. ROHDE &
1012 EMI Test Receiver SCHWARZ ESR26 2018/09 2020/09
Double Ridged
1058 Waveguide Horn ETS LINDGREN 3115 2017/03 2020/03
Antenna
Double Ridged
1055 Waveguide Horn ETS LINDGREN 3116C 2016/12 2019/12
Antenna
1065 Biconilog Antenna ETS LINDGREN 3142E 2017/03 2020/03
. BONN BLMA 0118-
0981 Preamplifier ELEKTRONIK oA 2017/05 2019/05
. BONN BLNA 0360-
0980 Preamplifier ELEKTRONIK 01N 2017/05 2019/05
0982 e BONN BLMA1840-
Preamplifier ELEKTRONIK 1M 2017/05 2019/05
1017 EMC measurement ROHDE & EMC32
software SCHWARZ V9.01
Report No : 2271ERM.006A1 Page 9 of 164 02-20-2019




DEKRA Certification, Inc.

405 Glenn Dr. Suite 12, D E K RA
Sterling, VA 20164

United States of America

Appendix A : Test results

(Bluetooth EDR)
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PRODUCT INFORMATION
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The following information is provided by the client

Information Description
Modulation FHSS
Adaptive Adaptive Equipment without the possibility to

switch to a non-adaptive equipment.

Operation mode 1: Single Antenna Equipment

Equipment with only one antenna

Operating Frequency Range

2402 — 2480 MHz

Nominal Channel Bandwidth

1 MHz

RF Output Power

4 dBm

Extreme operating conditions

Temperature range

-38°Cto +70°C

Antenna type

Integral antenna

Antenna gain

BT: 1.3 dBi
Wifi 2.4GHz: 0.4 dBi

Nominal Voltage

Supply Voltage

12 vdc

Type of power source

DC voltage from battery

Equipment type

Bluetooth EDR and WIFI

Geo-location capability

No

Report No : 2271ERM.006A1 Page 12 of 164
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DESCRIPTION OF TEST CONDITIONS

D DEKRA

TEST
CONDITIONS

DESCRIPTION

TC#01

Power supply (V):
Vhominal = 12 Vdc

Modulation:
GFSK
Test Frequencies for Radiated tests:
Lowest range: 2402 MHz
Middle channel: 2440 MHz
Highest range: 2480 MHz

TC#02

Power supply (V):
Viominal = 12 Vdc

Modulation:
PI4DQPSK
Test Frequencies for Radiated tests:
Lowest range: 2402 MHz
Middle channel: 2440 MHz
Highest range: 2480 MHz

TC#03

Power supply (V):
Vnominal = 12 Vdc

Modulation:
8DPSK

Test Frequencies for Radiated tests:

Lowest range: 2402 MHz
Middle channel: 2440 MHz
Highest range: 2480 MHz

Report No : 2271ERM.006A1
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TEST A.1: 20DB EMISSION BANDWIDTH, OCCUPIED BANDWID TH AND CARRIER
FREQUENCY SEPARATION

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

LIMITS:
Test standard: Part 15 Subpart C §15.247(a) (1) and RSS-247 5.1 (b)

LIMITS

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. Alternatively, frequency
hopping systems operating in the 2400-2483.5 MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever is
greater, provided the systems operate with an output power no greater than 125 mW.

TEST SETUP:

Spectrum Analyzer

I
1 E] EUT

L =

Noa-Conducted
Table

s Ground Reference Plang e

Report No : 2271ERM.006A1 Page 14 of 164 02-20-2019
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
20dB Bandwidth (MHz) 1.149 1.129 1.149
Occupied bandwidth (kHz) 880 880 880
Measurement uncertainty (kHz) <+1.80
Measurement Set up
Setting Instrument Value Instrument Instrument
Value Value
Start Frequency 2.40100 GHz 2.43900 GHz 2-37900
Stop Frequency 2.40300 GHz 2.44100 GHz 2.48100
Span 2.000 MHz 2.000 MHz 2.000 MHz
RBW 100.000 kHz 100.000 kHz 100.000
VBW 300.000 kHz 300.000 kHz 300.000
SweepPaints 101 101 101
Sweeptime 18.938 us 18.938 us 18.938 us
Reference Level 10.000 dBm 10.000 dBm 10.000
Attenuation 30.000 dB 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak MaxPeak
SweepCount 200 200 200
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 0.50 dB 0.50 dB
Run 7 / max. 150 9 / max. 12 / max.
Stable 5/5 5/5 5/5
Max Stable Difference 0.02 dB 0.15dB 0.05 dB
Report No : 2271ERM.006A1 Page 15 of 164 02-20-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164
United States of America

D DEKRA

TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

5..
0+
g 0T
[aa] =+
©
£ 20t
2
E
-
KRS
-40F
24 2401 5 2402 2402 5 2403
Frequency in MHz
Middle Channel
5-.
0+
g 10T
[a1] 4
h=}
£ ot
4
s
_SD-.
_4']-.
2439 2439 5 2440 2440 5 2441
Frequency in MHz
Highest Channel
5-.
D-.
- |-.
g 10
[an] 4
©
= 20t
2
> 4
-
304
-404
2479 2479 5 2480 2480.5 2481

Frequency in MHz
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Lowest Channel

Levelin dBm

- [

Middle Channel

Levelin dBm

24m 5 2402 24025 2403

Frequency in MHz

Highest Channel

Levelin dBm

24395 2440 2440 5 2941
Freauency in MHz

24735 2480 24805 2481

Frequency in MHz
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TEST RESULTS (Cont.)

CARRIER FREQUENCY SEPARATION

Speckrum

|
=

Raf Leval 10,70 dém  Offset 0,70 dBb & REW 300 kHz
ALE 30 de ST

6.3 ps & VBW 300 kHz

Mode Auto FFT

f@14P Max

D2f1] 0.25 dn
1 S0 M

M1j1] e 1451 dBm

0 dBm———

ol -_ F

™ P S A TIRTS TR, GHz

-._\ K i r, i\

A0 dBm e

20 dBm

17 T N7 %

-30 dBm-

40 dBEm

a0 dBm

60 dBm

-0 dBm

-80 dEm

CF 2.44 GHz

1000 pts Span 5.0 MHz

The hopping channel carrier frequencies are separated by a minimum of the
two-thirds of the 20 dB bandwidth of the hopping channel.
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
TEST RESULTS: PASS

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
20dB bandwidth (MHz) 1.446 1.446 1.446
Occupied bandwidth (MHZz) 1.21 1.210 1.20
Measurement uncertainty (kHz) <+ 1.80
Measurement Setup
Setting Instrument Instrument Value Instrument Value
Value

Start Frequency 2.40100 GHz 2.43900 GHz 2.47900 GHz

Stop Frequency 2.40300 GHz 2.44100 GHz 2.48100 GHz

Span 2.00 MHz 2.00 MHz 2.00 MHz

RBW 100.000 KHzkHz | 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 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 200 200 200

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 0.50 dB 0.50 dB

Run 15/ max. 150 8 / max. 150 11 / max. 150

Stable 5/5 5/5 5/5

Max Stable Difference 0.01 dB 0.08 dB 0.05 dB
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TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

D..
a0t
e 1
3 20t
s 1
©
o -3t
-
ant 1,448 MH:
24m 2401 .5 2402 2402 .5 2403
Freauency in MHz
Middle Channel
5..
[|-.
a4
£ 10
om +
el
= o0t
g
> 4
-
a0t
-0+
2433 24395 2440 2440 5 2441
Frequency in MHz
Highest Channel
5..
D..
e 10T
[an] 4
o
£ 20t
[
Q
'}
2473 2473 5 2480 2480 .5 2481

Freauency in MHz
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TEST RESULTS (Cont.): OCCUPIED BANDWIDTH

Lowest Channel

Levelin dBm

2401 24015 2402 2402 .5 2403
Frequency in MHz

Middle Channel

Levelin dBm

2439 24395 2440 2440.5 2441

Frequency in MHz

Highest Channel

Levelin dBm

2479 24735 2480 2480.5 2481

Frequency in MHz
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TEST RESULTS (Cont.) CARRIER FREQUENCY SEPARATION

|
Spectrum I ||

Ral Leved 10.70 dien  Offset 0.70 0B & RBW 300 kHz
ALL W g BWT 6.2 ps @ WBW 300 kHZ  Mode auto FET

@ 1ad Max

b D] RN

L.O0500 MHz
(il Maf1l 4 2,56 diimy
i e e e T RS TS

0 i

= o

-10 dBemy

=20 dBrm

<30 el Py e - h

~&0 dBrm

<50 dBmy

A0 dBm

71 i Py e - -

A0 dBem e

(CF 2,43 GHz 1000 pis Span 5.0 MHz_

The hopping channel carrier frequencies are separated by a minimum of the
two-thirds of the 20 dB bandwidth of the hopping channel.
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03
TEST RESULTS: PASS

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
20db bandwidth (MHz) 1.446 1.446 1.426
Occupied bandwidth (MHz) 1.210 1.210 1.200
Measurement uncertainty (kHz) <+1.80
Measurement Setup
Setting Instrument Value Instrument Value | Instrument Value
Start Frequency 2.40100 GHz 2.43900 GHz 2.47900 GHz
Stop Frequency 2.40300 GHz 2.44100 GHz 2.48100 GHz
Span 2.00 MHz 2.00 MHz 2.00 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 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 200 200 200
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 0.50 dB 0.50 dB
Run 15/ max. 150 5/ max. 150 10/ max. 150
Stable 5/5 3/3 5/5
Max Stable Difference 0.09 dB 0.34dB 0.50 dB
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TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

Frequency in MHz
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£ et
2
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Frequency in MHz
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TEST RESULTS (Cont.)

OCCUPIED BANDWIDTH

Lowest Channel

Levelin dBm

Middle Channel

Levelin dBm

2402 24025 2403

Frequency in MHz

Highest Channel

Levelin dBm

2440
Freauency in MHz
2479 2479 .5 24a0 243805 24e

Frequency in MHz
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TEST RESULTS (Cont.) CARRIER FREQUENCY SEPARATION

Hpactrum I =

Ref Leved 10,70 dim  Offset 070 B & RBW 200 k-2
ART a0 di &WT 6,3 JF & VAW 300 2 Maode Auto FFT

i LAE Mas

b2l

L M1 !

—— — -

0 dam

- = o e [

-10 dam

20 dam

-30 cBin

40 dEm

50 dam

20 dEm

-0 ol

-0 = Fr

RIS - - - _i'l'l'[i]-'iii - . . BT AT T

The hopping channel carrier frequencies are separated by a minimum of the
two-thirds of the 20 dB bandwidth of the hopping channel.
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TEST A.2: NUMBER OF HOPPING CHANNELS

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

LIMITS:

Test standard: Part 15 Subpart C §15.247(a) (1) (iii) and RSS-247 5.1 (d)

LIMITS
Frequency hopping system in the 2400-2483.5 MHz band shall use at least 15 channels.

TEST SETUP:

Spectrum Analyzer

LT

Noa-Conducted
Table

e Ground Reference Plang e
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS
5__
D--
N s
" ol
_50:-
2400 24:10 : EdIEIJ I Ed:EIIJ 24:40 : 24:50 Ed:EiIJ : 24:.?0 =24E=13A5

Frequency in MHz

Spectrum I

Ref Level 10.00 dem & RBW 200 kHz
Alt DB BWT 47.4 ps & VBW 200 kHz
SiEL Count 100,100

Mode Asuto FFT

1Pk Max

0 dBm
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AR AR

1L

=
—

i
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[TPTETRITETTT

LB | LLERAE | B

-bar diim

%D deam

]!'40 deum

}ED dem

=60 dBum

-70 dBm

-B0 dim
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Date; 26 DEC 2018 131802

Number of Hopping Frequencies: 79
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
TEST RESULTS: PASS

20+

=30+

Levelin dBm

=40+

A0+

0+
10+

Frequency in MHz

2400 2410 2420 2430 2440 2450 2460

Spectrum I

Ref Level 10.00 dém
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& RBW 200 kHz
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0 dem
b P P A ]

NP AR AN B RN Pl et %

PR

40 dbm
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+40 dim
|

{-ED dem

=60 dBum

-70 dBm

-B0 dim

CF 2.44175 GHz

L (=

418 pts BEG!‘I B3.5 MHz

Diate; 26 DEC 2018 1558 14

Number of Hopping Frequencies: 79
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#03

TEST RESULTS:

PASS

10+
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-4 0+
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2430 2440 é
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Frequency in MHz
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Spectrum I
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-B0 dim

CF 2.44175 GHz
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Date; 27 DEC 2018 100820

Number of Hopping Frequencies: 79
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TEST A.3: TIME OF OCCUPANCY (DWELL T

IME)

Product standard:

Part 15 Subpart C 8§15.247 and RSS-247

LIMITS:

Test standard: Part 15 Subpart C §15.247(a)(1)(iii) and RSS-247 5.1(d)

LIMITS

The average time of occupancy on any channel
within a period of 0.4 seconds multiplied by the nu
31.6 seconds.

shall not be greater than 0.4 seconds (400 ms)
mber of hopping channels employed = 0.4 x 79=

TEST SETUP:

Spectrum Analyzer

o

EUT

S og

Noa-Conducted

Table

- Ground Reference Plang e
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01 (GFSK)
TEST RESULTS: PASS
TEST RESULTS (Cont.) PACKET TYPE DH1

The system makes worst case 1600 hops per second or 1 time slot has a length of 625 us with 79 channels. A DH1
packet need 1 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case 1600/2 =
800 hops per second with 79 channels. So you have each channel 800/79 = 10.13 per second and so for a period
of 0.4*79 = 31.6 seconds you have 10.13 * 31.6 = 320.11 times of appearance.

Each Tx — Time per appearance is 381.181 s (See next plot).
So we have 320.11 x 381.181 ps = 122.02 ms per 31.6 seconds.

Spectrum I {u:}|
Ref Level -10.00 dBm w RBW 1 M2
Att 10 dB e SWT 850 = & VBW 3 Mz
SGL TRG:YID
@ 1AP Clrw

02[1] 2.00 ap

81101 ps
-20 dBm maf1] 436.02 diim
32.332 us

30 den
Jnmm. ] ] "l N r

-50/dBm

- TRG -57.000 dBm
(ﬁ‘d dBm

~70]dBm

-80|dBm

-390 dBm [ l ’ IW ’ ‘ |

-100 dém 4 1t i ’ | I :

CF 2.44 GH2z 1000 pts 85.0 ys/

Measurement uncertainty (%) <+0.12
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TEST RESULTS (Cont.)

PACKET TYPE DH3

A DH3 packet needs 3 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/4 = 400 hops per second with 79 channels. So you have each channel 400/79 = 5.1 times per second and so

for a period of 0.4*79 = 31.6 seconds you have 5.1 * 31.6 = 161.16 times of appearance.

Each Tx — Time per appearance is 1.63299 ms (See next plot).
So we have 161.16 x 1.63299 = 263.17 ms per 31.6 seconds.

Spectrum

m—

Raf Level -10,00 dim - RBW 1 MHz
AL I0dE & SWT 2.1 m3 & VBW 3 MHz
SGL TRG:VID

f@1aF Clrw

g0 dBrm
T

D[]

M1[1]

0,10 dB)
L 63290 ms
24.52 dBm
42,33 ps

-B0 B

A0 dBmr

0 dem

0 dBm

o dpm—l e &8 000 cBrry

a0 dBm:

-30 dBm

-100 dBam

CF 2.44 GHz 1000 pts

Z15.0 ps/

Measurement uncertainty (%)

<+0.12
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TEST RESULTS (Cont.)

PACKET TYPE DH5

A DH5 packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/6 = 266.67 hops per second with 79 channels. So you have each channel 266.67/79 = 3.37 times per second
and so for a period of 0.4*79 = 31.6 seconds you have 3.37 * 31.6 = 106.49 times of appearance.

Each Tx — Time per appearance is 2.88625 ms (See next plot).
So we have 106.49 x 2.88625 = 307.357 ms per 31.6 seconds.

Spectrum

Ref Level -10.00 dBm
10 dB & BWT 4 ms & YBW 3 MHz
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oaf1]

M1[1]

b B R 253 ps
3 i

-0.47 di
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Z49. 16 dBim
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[Lno dem

-6 dEum

—TRG_-6E.001

1 dEim

[ =70 dBm

-80 dBm

a0 dem

-100 dBm
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<40 p:)‘

Measurement uncertainty (%)

<+0.12

Report No : 2271ERM.006A1

Page 34 of 164

02-20-2019




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

United States of America

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02 (P14DQPSK)
TEST RESULTS: PASS

TEST RESULTS (Cont.) PACKET TYPE 2DH1

The system makes worst case 1600 hops per second or 1 time slot has a length of 625 ps with 79 channels. A DH1
packet need 1 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case 1600/2 =
800 hops per second with 79 channels. So you have each channel 800/79 = 10.13 per second and so for a period
of 0.4*79 = 31.6 seconds you have 10.13 * 31.6 = 320.11 times of appearance.

Each Tx — Time per appearance is 388.729 ps (See next plot).
So we have 320.11 x 388.729 ps = 124.436 ms per 31.6 seconds.

Spectrum |I:|:-|"l |

Ref Lowal -10.00 dBm & RBW I MHz
At 10 88 & SWT 540 px & VBW 2 MHz
SGL TRGVID
. LAT Chrw
D1
-2 B - - MELE]
-3 B — o

-5 B — - : F—

[
[ : \ [ THI
-400 dBm | 1 i T ,|.| i i

[CF 2.44 GHz 1000 pts 94,0 jis/ |

Measurement uncertainty (%) <+0.12
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PACKET TYPE 2DH3

A DH3 packet needs 3 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/4 = 400 hops per second with 79 channels. So you have each channel 400/79 = 5.1 times per second and so
for a period of 0.4*79 = 31.6 seconds you have 5.1 * 31.6 = 161.16 times of appearance.

Each Tx — Time per appearance is 1.64253 ms (See next plot).
So we have 161.16 x 1.64253 = 264.71 ms per 31.6 seconds.

Spectrum # I u__nj

Ref Level -10,00 dém » RBW 1 MKz
Att 10 dB » SWT 2.4 ms » VBW 3 MHz
SGL TRG: VID

@ 1AP Clrw

021} 1.27 d8
164253 ms

20 dBm mii1] 25.95 dBm,
3 ‘ " 02.33 ps

0 dem SN

40 dém

Q-dBm—{1RG %0 =
0 dBm

=70 dBM =——t=

b ——
|
|

40 dém

S0 dBm

(M
-100 dém ‘ ] [ i ll]‘[.l‘ |<T

CF 2.44 GHz 1000 pts 235.0 ps/

Measurement uncertainty (%) <+0.12
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PACKET TYPE 2DH5

A DH5 packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/6 = 266.67 hops per second with 79 channels. So you have each channel 266.67/79 = 3.37 times per second

and so for a period of 0.4*79 = 31.6 seconds you have 3.37 * 31
Each Tx — Time per appearance is 2.88778 ms (See next plot).
So we have 106.49 x 2.88778 = 307.52 ms per 31.6 seconds.

Spectrum I

.6 = 106.49 times of appearance.

{ oo

A
o
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#03 (8DPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE 3DH1

The system makes worst case 1600 hops per second or 1 time slot has a length of 625 ps with 79 channels. A DH1
packet need 1 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case 1600/2 =
800 hops per second with 79 channels. So you have each channel 800/79 = 10.13 per second and so for a period
of 0.4*79 = 31.6 seconds you have 10.13 * 31.6 = 320.11 times of appearance.

Each Tx — Time per appearance is 388.088 ps (See next plot).
So we have 320.11 x 388.088 us = 124.231 ms per 31.6 seconds.

Spectrum I

Raf Level -10,00 c@im = RBW 1 Mz
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SGL TRG: WD
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CF 2.44 GHz 1000 prs
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PACKET TYPE 3DH3

A DH3 packet needs 3 time slot for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/4 = 400 hops per second with 79 channels. So you have each channel 400/79 = 5.1 times per second and so
for a period of 0.4*79 = 31.6 seconds you have 5.1 * 31.6 = 161.16 times of appearance.

Each Tx — Time per appearance is 1.62072 ms (See next plot).
So we have 161.16 x 1.62072 = 261.196 ms per 31.6 seconds.

Spectrum | l:E:'

Pl Level -10,00 dBm - RBW 1 MHz
AT 1B e BWT 5 ms & YRW 3 MH2
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[@14P Chre
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20 dém ML) 74,67 B
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HB0 IR —

500 B
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PACKET TYPE 3DH5

A DH5 packet needs 5 time slots for transmitting and 1 time slot for receiving. Then the system makes worst case
1600/6 = 266.67 hops per second with 79 channels. So you have each channel 266.67/79 = 3.37 times per second
and so for a period of 0.4*79 = 31.6 seconds you have 3.37 * 31.6 = 106.49 times of appearance.

Each Tx — Time per appearance is 2.87477 ms (See next plot).
So we have 106.49 x 2.87477 = 306.134 ms per 31.6 seconds.

Spectrum TJ
Ref Level -10,00 dim & RBW 1 MHz
ALt 10 dB & SWT 5.8 ms & VBW 2 MHz
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TEST A.4: 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 8§15.247(b) (3) and RSS-247 5.4(b)

LIMITS

For Frequency Hopping systems operating in the 2400 — 2483.5 MHz band employing at least 75 hopping
channels: 1 watt (30 dBm). (Part 15 Subpart C §15.247).

The e.i.r.p. shall not exceed 4 W (RSS-247).

TEST SETUP

Measured according to ANSI C63.10, Section 11.9.2.3.2 Method AVGPM-G

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

paseT meler

EUT

Kon-Canducied
Table

e Ground Reference Plang e

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS
Maximum declared antenna gain: +1.3 dBi
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -1.2 0.0 0.8
Maximum EIRP power (dBm) 0.1 1.3 2.1
Measurement uncertainty (dB) <+0.78

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.
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TEST RESULTS (Cont.):

CONDUCTED OUTPUT POWER
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TEST RESULTS:

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
PASS

Maximum declared antenna gain: +1.3 dBi

Lowest frequency

Middle frequency

Highest frequency

2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -1.8 -1.1 -0.3
Maximum EIRP power (dBm) -0.5 0.2 1.0
Measurement uncertainty (dB) <+0.78

Lowest Channel

Levelin dBm

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.

D\HWIHHUWT LT

0.z 0.3 0.4

Time in s

Cheerall Lirrit
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TEST RESULTS (Cont.)

CONDUCTED OUTPUT POWER
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03
TEST RESULTS: PASS
Maximum declared antenna gain: +1.3 dBi
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2440 MHz 2480 MHz
Maximum conducted power (dBm) -2.0 -1.2 -0.4
Maximum EIRP power (dBm) -0.7 0.1 0.9
Measurement uncertainty (dB) <+0.78

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.
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TEST RESULTS (Cont.)

Middle Channel
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TEST A.5: 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

Emissions outside the frequency band in which the intentional radiator is operating shall be at least 20dB below the
highest level of the desired power.

TEST SETUP

Spectrum Analyzer

ing

Nos-Conducted
Table

- Ground Reference Plang e
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01
TEST RESULTS: PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

Levelin dBm
&
e

2310

Limit

N

2340 23k0

24010

2380

Frequency in MHz

20 2440

—  Zurnm Leseel X Fail
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 pys
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 4 [ max. 150 10/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.05 dB

2460

2483.5
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

5 e
D u
_1 D_
e J
oM —20'
© u
= 301
Q J
8 404
_5 D_
_5 D_
2400 2420 2440 240 2480
Frequency in MHz
Lirmit — S Lewel X Fail
Measurement
Setting Instrument Value | Instrument 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 us 18.945 s
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 6/ max. 150 4 [/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.18 dB 0.50 dB
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

5 e
D +4
_1 D--
e 4
o 20
© +4
£ 307
[}
Q 4
4 40t
_5 D--
_B D--
2310 2320 2340 2360 2380 400 2420 2440 460
Frequency in MHz
Lirnit — S Lewel X Fail
Measurement
Setting Instrument Value Instrument 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 us
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype FFT FET
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 / max. 150 150/ max. 150
Stable 3/3 0/3
Max Stable Difference 0.58 dB 0.50 dB

2483.5
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

U e
_1 U__
c 20T
o +
©
g 307
B -+
o 40+
— -
_5 D_
_E U--
2400 2420 2440 2460 2480
Frequency in MHz
Lirrit —  Surm Lewel X Fail
Measurement
Setting Instrument Value | Instrument 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
SweepPaints 1670 330
Sweeptime 94.727 us 18.945 s
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 128 / max. 150 4 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.32dB 0.50 dB

2500
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (P14DQPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

0

104+

204+

304+

=40+

B0+

Levelin dBm

WWWMMW

23102320 2340 2360 2380 2400 L4 N L44IJ L4E|IJ 2483 5
Frequency in MHz
Lirnit —  ZSum Lewsel X Fail
Measurement
Setting Instrument Instrument Value
Value
Start Frequency Instrument 2.40000 GHz
Stop Frequency 2.31000 GHz 2.48350 GHz
Span 2.40000 GHz 83.500 MHz
RBW 90.000 MHz 100.000 kHz
VBW 100.000 kHz 300.000 kHz
SweepPaoints 300.000 kHz 1670
Sweeptime 1800 94.727 ps
Reference Level 113.672 ps 10.000 dBm
Attenuation 10.000 dBm 30.000 dB
Detector 30.000 dB MaxPeak
SweepCount MaxPeak 100
Filter 100 3dB
Trace Mode 3dB Max Hold
Sweeptype Max Hold FFT
Preamp FFT off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 [ max. 150 8/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

D _
_‘| D_
e 201
m u
©
£ 30
B -
o 401
= -
_5 D_
_5 D_
2400 2420 2440 240 2480
Frequency in MHz
Lirmit — S Lewel X Fail
Measurement
Setting Instrument Value | Instrument 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 us
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 9/ max. 150 4/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.02 dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

Lowest Channel

0+

10+

-2 0+

S0+

-0+

A0+

A0+

Levelin dBm

2310 2320 2340 236D

2380

24010

Frequency in MHz

2420 46D

Lirnit — S Lewel X Fail
Measurement

Setting Instrument Value | Instrument 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
SweepPaoints 1800 1670
Sweeptime 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 4 / max. 150 150 / max. 150
Stable 3/3 0/3
Max Stable Difference 0.00 dB 0.91 dB

2483.5
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

2500

|:| _
_1 D--
g 2071
m +4
©
£ 307
B -+
o 40T
= -+
_5 D_
_E D--
2400 2420 2440 240 2480
Frequency in MHz
Lirmit — S Lewel X Fail
Measurement
Setting Instrument Value | Instrument 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 us 18.945 pus
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 150 / max. 150 4/ max. 150
Stable 0/3 3/3
Max Stable Difference 1.12 0.00 dB
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#03 (8DPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

Levelin dBm
o
sl

23102320 2340 2360 2380 2400 2420 2440
Frequency in MHz
Lirnit —  Zum Lessel X Fail
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 pys
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 4 / max. 150 7 | max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.29 dB

2460

2483.5
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

Levelin dBm

2400 2420 2440 2460 2480
Frequency in MHz
Lirmit — S Lewel X Fail
Measurement
Setting Instrument Value | Instrument 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 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 9/ max. 150 4/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.24 dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

AR

Levelin dBm
da
<

2340 2360

2380 2400 2420 2440 2460 24835
Frequency in MHz

—  Sum Lewel X Fail
Measurement
Setting Instrument Value | Instrument 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
SweepPaoints 1800 1670
Sweeptime 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 4 / max. 150 150 / max. 150
Stable 3/3 0/3
Max Stable Difference 0.00 dB 2.41 dB
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

Levelin dBm

2400

Limit

2440 2460
Frequency in MHz

—  Surm Lewel X Fail
Measurement
Setting Instrument Value | Instrument 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 us 18.945 s
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 0.50 dB 0.50 dB
Run 150 / max. 150 4 [/ max. 150
Stable 0/3 3/3
Max Stable Difference 1.36 dB 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-247 5.5

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
(MHz) (dBpV/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 3 m for
the frequency range 30-1000 MHz (Bilog antenna) and at 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

ALC Chamibes | | Anlerrs
| /1/_ Torwar
i im | ' . EBi-km
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W. painl f’- =E
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|z I Fiscarver
Tumiabia | ¥ | ¥ ]!l
o.Am tm Pre-amplifier
A A "]
i &
] [ 1

[ 3l e
Raderence ground plane —// YD reom

Radiated measurements setup f > 1 GHz

B R e S Lo | Boreaignt
S /_' Antenna
‘ - ] tarwar
i i | Hom
| b anbsra
BUT |
|
¥
Epecinam

I (— | _basada” | 1] 1 ]
ALC charmbar Cantrod raom
TESTED SAMPLES: S/02
TESTED CONDITIONS MODES: TC#01 (GFSK)
TEST RESULTS: PASS

Co-Location

The test was performed with the equipment transmitting first with only the 2.4 GHz BT-EDR radio and repeated
with the WiFi 2.4GHz (WLANO CORE1), and WiFi 5 GHz (WLANO COREQO) radios transmitting simultaneously to
check the impact of the co-location of the other radio interfaces. The results and plots below show the worst results
obtained.

Frequency range 30 MHz - 1000 MHz

The spurious emissions below 1 GHz do not depend on the operating channel selected in the EUT.

Frequency range 1 GHz - 26 GHz

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

The radiated spurious signals detected at less than 10 dB respect to the limit for the lowest, middle and
highest operating channels are showed in the tables below of each frequency range.
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TEST RESULTS (Cont.):

FREQUENCY RANGE

30 MHz — 1000 MHz (GFSK)

Level in dBpV/m

FF_FZC 15,247 _E Field_30kHz_1GH:

50 ED B0 100K 2na ana 400 s00 gon 1
Frequency in Hz

utious Emission FCC1 5247 (30kHz to 1 GH2) Festricted Bands OFK Limit

Result Table_Single

Frequency MaxPeak | QuasiPeak | Pol
(MHz) (dBuV/m) | (dBuV/m)
350.003000 41.6 37.2 H
160.853000 25.0 13.3 H
793.099000 43.9 36.0 H
249.996000 26.8 20.0 H
1000.000000 40.0 32.4 \
406.457000 32.3 25.4 \Y

Report No : 2271ERM.006A1

Page 62 of 164 02-20-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164
United States of America

D DEKRA

TEST RESULTS (Cont.)

FREQUENCY RANGE

1 GHz - 18 GHz (GFSK)

CHANNEL: Lowest (2402 MHz).

Level in dBuV/m

RF_FCC_15.247_E Field_1GHz_18GHz

e o

15 2G G 4G 8G 4 & ma 181

Freauency in Hz

T limits ta Spurious Emission FCC1 5247 (1GHz to 26 GHz) Restricted Bands PE Limit
T limits to Spurious Ermission FCC1 8247 (1GHz to 26 GHz2) Restricted Bands &%5 Limit

Maximizations

Frequency PK+_MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuv/m) (dBuv/m)
2259.000000 50.03 44.94 \Y
2402.000000 87.66 87.14 H Fundamental
4300.000000 50.62 48.27 \Y,
4700.000000 49.56 45.96 V
10583.000000 42.83 37.38 H
11403.500000 42.41 37.02 \Y
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz).

90

G601

Level in dBuV/m

RF_FCC 16247 _E Field 1GH:z 158GH:z

to Spurious Emission FCC15.247 (1GHz to 26 GH
T lirnits to Spurious Ermizsion FCCTR247 (1GHz to 26 GHz)

3G RLE] 5G B g 100G 158G

Freauency in Hz

cted Bands
cted Band:

Lirriit
i Lirnit

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuV/m) (dBuV/m)
2441.000000 88.91 88.25 H | Fundamental
4321.000000 46.59 43.01 Vv
4409.500000 46.08 41.54 Vv
4642.500000 46.52 41.78 \Y4
8378.000000 42.00 34.46 \
11828.500000 41.97 34.82 \
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz).

90

a0

Level in dBuVv/m

RF_FCC 16247 _E Field 1GH:z _158GH:z

T lirits to Spurious Ermission FCCTE

3G LLE] 5G B g 100G 158G

Freauency in Hz

1GHz to 26 GHz2) Restricted Blands FE. Limit

247
247 (1GHz to 26 GHz) Restricted Bands A G Lirmit

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuV/m)
2480.000000 88.55 87.80 H Fundamental
4273.500000 47.63 43.48 \Y,
4302.000000 47.55 43.27 Vv
4715.000000 44.12 39.21 Vv
10539.000000 41.99 34.33 H
13389.500000 45.28 36.04 \Y4
17999.000000 47.74 38.98 \
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TEST RESULTS (Cont.)

FREQUENCY RANGE 18 GHz - 26 GHz (GFSK)

CHANNEL: Lowest (2402 MHz).

FF_FCC_15.247_E Field_18GHz_Z6GHz

Level in dBpV/m

Frequency in GHz

15247 (1GHz to 26 GHz2) Restricted Bands
n FCC16.247 (1GHz to 26 GH2) Restricted Band:

to Spurious Ermissi
T limits to Spurious Err

CHANNEL: Middle (2440 MHz).

RF_FCC 16,247 _E Field_18GHz_Z6GHz

Level in dBuV/m

cted Band:

tricted Bands .
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TEST RESULTS (Cont .)

CHANNEL: Highest (2480 MHz).

FF FCC 15,247 EField 168GH:z 26GH:

Level in dBuV/m

13 19 20

RESTRICTED BANDS

2.31 GHz — 2.39 GHz (GFSK)

CHANNEL: Lowest (2402 MHz)

RF_FCC_15.247 _E Field_1GHz_13GHz

E0T

0T

Level in dBuV/m

2311 2320 2330 23410 2350 2360 23710 2380 23491

-

T irnits to Sputious Em

L limits to Spurious Emissi

Frequency in MHz
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

FF_FCC 15247 _E Field_1GHz_18GHz

Level in dBuV/m

o1 \ 1 \ \ 1 1 1 1 1 \ 1 1 1 \ 1

2310 2320 2330 2340 2350 2360 2370 2380
Frequencyin MHz

Fo+_| .
T lirmits o S purious Ernis
Te lirmits to Spurious Em

icted Bands PE Lirmit

icted B

sion FOCT R 247 (1GHz2 to 26 GH2) R
ion FICCT5.247 (1GHz to 26 GHz) Fes

CHANNEL: Highest (2480 MHz)

FF_FCC 15,247 _EField_1GHz_18GH:z

Level in dBuV/m

20 — : ' : —t ' : ' : : : :

2340 2380 2360 2370 2380
Frequency in MHz

= FE Limit
S5 Lirnit

47 (1GHz to 26 GH21T R
247 (1GHz to 26 GHz2)

icted Band
cted Bands

to S purious
T limnits to Spurious
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TEST RESULTS (Cont.)

RESTRICTED BANDS

2.483 GHz — 2.5 GHz (GFSK)

CHANNEL: Lowest (2402 MHz)

FF_FCC 15,247 _E Field_1GHz_18GHz

50+

Level in dBuV/m

to Spurious Emi

CHANNEL: Middle (2440 MHz)

nitsto Spurious Emission FOCT R 247 (1GHz to 26 GHz2) Fest

24490 2500

Frequency in MHz

ion FCOCTR.247 (1GHz to 26 GH2) R

ticted Bands PE Limit
G Lirnit

cted Bands Al

FF_FZC 15247 _E Field_1GHz_13GH:

Level in dBpuVv/im

2440 2500

Freauencvin MHz
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

FF_FCC 15247 EField 15Hz _180GH:

901
a0+
0T

£ 4

EL B0

© =

£

Q EDT

s 1
40+
anT
20 t t t t t t |
2483 2485 24910 2445 2500

Frequency in MHz
— =H
T.ir; ulis || Spurious Emission FCCT 6.
T lirnits to Spurious Ermizsion FI2CTEE
TESTED SAMPLES: S/02
TESTED CONDITIONS MODES: TC#02 (P14DQPSK)
TEST RESULTS: PASS

Co-Location

The test was performed with the equipment transmitting first with only the 2.4 GHz BT-EDR radio and repeated
with the WiFi 2.4GHz (WLANO CORE1), and WiFi 5 GHz (WLANO COREQ) radios transmitting simultaneously to
check the impact of the co-location of the other radio interfaces. The results and plots below show the worst results
obtained.

Frequency range 30 MHz - 1000 MHz

The spurious emissions below 1 GHz do not depend on the operating channel selected in the EUT.

Frequency range 1 GHz - 26 GHz

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

The radiated spurious signals detected at less than 10 dB respect to the limit for the lowest, middle and highest
operating channels are showed in the tables below of each frequency range
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FREQUENCY RANGE

30 MHz — 1000 MHz (P14DQPSK)

Level in dBuV/m

FF_FCC 15,247 _E Field_30t4Hz 1GH:

0+
30kA

P+t H
PR+ CLRMW,
T limits tio

VL
Spurious Emission FCC1 5247 (30kHz to1GHz2) Restricted Bands SFK Limit

50 &0 g0 100k nn ano 400 &OO g0 G

Freauencyin Hz

Result Table_Single

Frequency MaxPeak | QuasiPeak | Pol
(MHz) (dBuVv/m) | (dBuV/m)
338.702500 39.6 37.2 H
348.305500 41.0 374 H
797.949000 46.2 37.0 H
160.028500 23.5 10.8 \Y,
921.915000 36.9 26.9 \Y,
975.022500 38.6 29.7 \Y,
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TEST RESULTS (Cont.)

FREQUENCY RANGE

1 GHz - 18 GHz (PI14DQPSK)

CHANNEL: Lowest (2402 MHz).

Level in dBpV/m

RF_FCC 1624

_EField_1GHz _13GH:

; | sion FCC
T limits to Spurious Emission FCC

3G 4G bG & & 100G 180G

Frequency in Hz

247 (1GHz to 26 GH2) Festricted Bands FE Limit
£.247 (1GHz to 26 GH2) Restricted Bands AW G Limit

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuV/m)
2402.000000 88.41 85.15 H Fundamental
4409.500000 45.59 40.83 \
4638.000000 47.55 44.13 Vv
4760.000000 44.81 39.35 H
7055.000000 42.17 37.26 H
10582.500000 42.75 36.40 H
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz).

Level in dBpuV/m

FF_FOC 15247 _E Field_1GHz_13GH:z

e
ol

3G a5 BG 4 g 110G 1

Frequency in Hz

(1GHz to 26 GHz) Restricted Bands FE Limit

(MGEHz to 26 GHz2) Restricted Bands A% G Lirmit

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuV/m)
2441.000000 89.29 86.02 H Fundamental
4409.500000 45.86 41.88 \Y,
4721.500000 43.72 39.62 \Y
6214.000000 50.28 42.78 Vv
10583.000000 43.78 37.32 H
17638.500000 46.60 40.53 \Y4
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

40
G601
0T
B0

0T

Level in dBpV/m

a0t

304

FF_FCC 18247 _E Field_1GHz _18GH:

H

T lirnii

; o = purious Emiss
T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands A%

Freauency in Hz

jion FCCTE. 247 (1GHz: to 26 GH2) Festricted Bands FE

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuV/m) (dBuVv/m)
2480.000000 88.98 85.58 H Fundamental
4335.500000 47.82 44.42 \
6996.000000 52.61 42.83 Vv
10583.000000 43.76 37.03 H
13397.500000 44.61 36.39 Vv
17638.500000 49.06 40.92 \Y4
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TEST RESULTS (Cont.)

FREQUENCY RANGE

18 GHz — 26 GHz (PI4DQPSK)

CHANNEL: Lowest (2402 MHz)

FF_FCC 15,247 _EField_168GHz_26GHz

Level in dBpV/m

X lirnits to Spourio

CHANNEL: Middle (2440 MHz)

. oo o o ap
2 P &3 pa ek b

Frequencyin GHz

- Lirmit

247 (1GHz to 26 GH2I R
47 (TGHz to 26 GH2V R

G Lirnit

FF_FCC 15247 _E Field_18GHz_26GHz

Level in dBpV/m

Frequency in GHz

Lirmit
G Lirnit

470 zto 26 GH2) Restricted Ban
47 (1153Hz to 26 GHzl Restricted Ban
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

FF_FCC 15247 _EField_18GH:z_26GHz

Level in dBuV/m

20 21 22 2 2 2t 2h

Frequency in GHz

.. Lirrit
G Limnit

RESTRICTED BANDS

2.31 GHz — 2.39 GHz (PI14DQPSK)

CHANNEL: Lowest (2402 MHz)

FF_FZZ 15247 _E Field_1GHz_15GHz

Level in dBpV/m

‘|:+

T lirmits to Surious Er
T limits to Spurious Er

2330 2340 23580 2360 2370 2380 23490

Frequency in MHz

on FCCT 5247 (15Hz to 26 GHz2) Restricted Eands PE Limit
on FCCT 5247 (1GHz to 26 GH2) Restricted Bands A%35 Limit
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

BF_FCC 152497 _E Field _15H:z_135GH:

Level in dBuV/m

20 + + + + + + + 1
2310 2320 2340 2360 2380 2340

Frequency in MHz

C15.247 (1 GHz to 26 GHz)
5.247 (1 GHz to 26 GHz)

CHANNEL: Highest (2480 MHz)

EF FZC 15247 EField 153H:z 185H:

1o

Level in dBuV/m

310 2320 2340 2360 2380 2340

Freaquency in MHz

ra
r S

s FE Lirnit
i Lirmit

ssion FZC215.247 (1 GHz to 26 GHz) Restricted Ban

n FZC15.247 (15Hz to 26 GHZ‘:I Festricted Bands &%

Spurious Emi
e

T= limits to Spurious Emi
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TEST RESULTS (Cont.)

RESTRICTED BANDS 2.483 GHz - 2.5 GHz (P14DQPSK)

CHANNEL: Lowest (2402 MHz)

FF_FCCo15.247 _E Field_1GH:z_13GH:

90

a0+

0T

G0+

RS

Level in dBuV/m

ant

30

20 t t t t t t |
2483 2485 4480 24495 2500
Frequency in MHz

B.247 (MGHz to 26 GH2I R
247 MGHz to 26 GHz1 R

. Lirnit
5 Lirnit

icted Bands
cted Band:

sion FIC
jon FCCT 5

o Spurious Ermi
— T imnits to Spurious Ermi

CHANNEL: Middle (2440 MHz)

FEF_FCZCZ 15247 _E Field_13Hz_13GH:

Level in dBuV/m

20 + + + t t + |
2483 2488 2440 24495 z500
Frequency in MHz

purous Erm

. : n FZZ15.247 (1 GHz to 26 GHz) Restricted Bands FE Limit
= limits to Spurous Emis irri

sion FCIZT5 .24 7 (1 5GHz to 26 SHz2Y Festricted Bands &5 Limit
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

FF_FZCZ 15247 _E Field_1GHz_18GH:
1o

a0 1+

Level in dBuV/m

2483 2485 24490 2495 2500

Freauencv in MHz

T limits to Spurious Emission FCOC15 247 (1 1GHz to 26 GHz2) Festricted Bands FE Limit
T limits to Spurious Emission FOCT5 247 (1 GHz to 26 GHz) Restricted Bands A5 Limit

TESTED SAMPLES: S/02
TESTED CONDITIONS MODES: TC#03 (8DPSK)
TEST RESULTS: PASS
Co-Location

The test was performed with the equipment transmitting first with only the 2.4 GHz BT-EDR radio and repeated
with the WiFi 2.4GHz (WLANO COREL1), and WiFi 5 GHz (WLANO COREDO) radios transmitting simultaneously to
check the impact of the co-location of the other radio interfaces. The results and plots below show the worst results
obtained.

Frequency range 30 MHz - 1000 MHz

The spurious emissions below 1 GHz do not depend on the operating channel selected in the EUT.

Frequency range 1 GHz - 26 GHz

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

The radiated spurious signals detected at less than 10 dB respect to the limit for the lowest, middle and highest
operating channels are showed in the tables below of each frequency range.
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TEST RESULTS (Cont.)

FREQUENCY RANGE

30 MHz — 1000 MHz (8DPSK)

Level in dBuV/m

FF FCC 15247 EField 30kHz 10GH:

0+ +
30K

50 &0 G0 100k zoa ano 4no s00 ann G

Freauencv in Hz

o Sputious Ermigsion FCCT 5 247 (30kdHz to 1 GH2) Restricted Bands CFE Limit

Result Table_Single

Frequency MaxPeak | QuasiPeak | Pol
(MHz) (dBuVv/m) | (dBuV/m)
338.702500 40.7 38.1 H
160.125500 23.3 13.1 H
350.003000 40.3 37.2 H
797.803500 47.0 37.1 H
921.866500 37.3 27.1 \Y
406.457000 33.6 25.5 \Y
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TEST RESULTS (Cont.)

FREQUENCY RANGE

1 GHz — 18 GHz (8DPSK)

CHANNEL: Lowest (2402 MHz)

FF_FCC 15247 _E Field _1GHz_15GH:z

90+
a0+
HIES
= s
>
a G0
o
£
°
>
[0}
-
2n t t t t t t t t t |
1G G 3G 4G BG £ g 100G 185G
Frequency in Hz
P+ H
T limits to Spurious Emission FCOCTR.247 (1GHz to 26 GHz21 R

T lirnits to Spuious Emizsion FCC

24

71GHz to 26 GHz) Rest

Maximizations

Frequency PK+_MAXH | AVG_MAXH | Pol | Comments
(MHZz) (dBuV/m) (dBuV/m)
2402.000000 88.18 84.55 | H Fundamental
4297.000000 49.55 46.67 | V
4518.000000 45.66 4194 |V
4850.000000 44.34 39.35 | V
8378.000000 43.16 35.76 | V
11758.500000 42.38 3441 |V
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

Level in dBuV/m

RF FCC 168247 E Field 15H:z 15GH:

4G b

Frequency in Hz

- Lirniit

S5 Lirmit
Maximizations
Frequency PK+_MAXH | AVG_MAXH | Pol Comments
(MHZz) (dBuV/m) (dBuV/m)
2441.000000 89.37 85.71 | H Fundamental
4282.500000 47.96 4437 | V
4409.500000 47.72 4353 |V
8378.000000 41.22 35.88 | V
10583.000000 42.51 36.97 | V
17638.500000 47.21 40.34 | V
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

FF_FCC 15247 _EField_1GHz_15GH:

0T

Level in dBuV/m

]

H

’ to Spurious Emiss 47
T limits to Spurious Emission FOCT 5247

ion FIZC1 6.2

BG

Freauencv in Hz

(1EHz to 26 GH21 R
(15Hz to 26 GHz1 Fe

Maximizations

ectricted Bands FE Limit

180G

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuV/m) (dBuV/m)

2480.000000 89.81 86.17 | H Fundamental
4182.500000 46.67 41.77 |V

4326.000000 46.90 4397 |V

4409.500000 46.63 43.50 | V

8378.000000 41.72 3594 |V

9997.000000 42.84 38.21 |V
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TEST RESULTS (Cont.)

FREQUENCY RANGE

18 GHz — 26 GHz (8DPSK)

CHANNEL: Lowest (2402 MHz)

RF_FCC 15247 _EField 18GHz 26GH:z

Level in dBuV/m

21 &2 23 24 25 2B

Frequency in GHz

icted Bands FPE Limit
icted Bands i Lirnit

247 (1GHz to 26 GHz) Fes
247 (1GHz to 26 GHzl Fe

FF FCC 15,247 E Field 18GHz 26GH:z

Level in dBuV/m

— H
A H
—_— rits to S purious Emi

rmits to Spurious Er

Freauencvin GHz

- Lirrit
S Lirnit

ricted Bands
ricted Bands

47 (1GHz to 26 GH2I R
247 (1GHz to 26 GHz2)
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

FF_FCC 15,247 _E Field _18GHz_Z6GH:z

e

Level in dBpV/m

0 lirry
o limits to Sputious Ermis

s to Spurious Emizsion FCCT R

Frequencyin GHz

= icted Bands PE
icted Bands AWG

247 (1GHz o 26 GHZV R
5247 (1GHz to 26 GH2) Rest

RESTRICTED BANDS

2.31 GHz - 2.39 GHz (8DPSK)

CHANNEL: Lowest (2402 MHZz)

Level in dBuV/m

T lirnits to Spurious Ermission FIZZTE
T limits to Spurious Emission FIZCZ1TS

2340 2360

Freaquencv in MHz

247 (15Hz to 26 GHz1 Restricted Bands FE Limit
247 (1iGHz to 26 GHz1 Festricted Bands &5 Limit

Report No : 2271ERM.006A1

Page 85 of 164 02-20-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164
United States of America

D DEKRA

TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

Level in dBuV/m

2340 2360
Freaquencv in MHz

ricted Bands FE Limit
ricted Bands A5 Limit

n F2Z215.247 (1 G-z to
o FIZI2TS 247 (1 GHz to

26 SHz1 Re
26 SHz) B

2 limmits to Spourious Emi

CHANNEL: Highest (2480 MHz)

Level in dBuV/m

20 + + + + + t t
2340 2360

Freauencv in MHz

Spurious Ermi
imits to Spurious Er

tricted Bands FE Limnit
tricted Bands S Limit

5.247 {15H:z to 26 GHz21 R
CI215.247 (1 15Hz to 26 GHz1 R
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TEST RESULTS (Cont.)

RESTRICTED BANDS

2.483 GHz — 2.5 GHz (8DPSK)

CHANNEL: Lowest (2402 MHz)

1007
a0+
a0t

£ 70t

>

= -+

o

2 Enq

T)_) 4

[

= B0t
an +
an+t
20 '
2483 2465

T= Ian 5 to Spurious Emis
T= limmits to Spurious E

CHANNEL: Middle (2440 MHz)

ion FZCT5 .24

24490 2445 2500
Freaquency in MHz

71 iGHz to 26 GHzY
247 (1 GHz to 26 GHz)

cted Bands FE Limit
tricted Bands i

1004
50+
a0+
£ 70t
z 1
[25]
2 0t
?>) +
(5}
— SD__
an+
a0+
20 :
2483 2465

= limits too Spurious Emi
T limits to Spurious Emi

n FZZ15.247 (1 5Hz: to 26 GHz) Re
ion FOCTE 247 (1 GHz to 26 GHz2Y Restricted Bands A5 Lirmit

2480 24495 zs00

Frequency in MHz

tricted Bands FE Limit
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

Level in dBuV/m

EIE

P +_tdA

— T limits to Spurious Emission FOC
T limmits to Spurous Emission FCC15.247 (1 GH:z to

24490
Freauency in MHz

247 (1 GHz to
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Appendix B: Test results

(WIFI 2.4GHz)
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The following information is provided by the supplier, in accordance with clause 5.4.1:

Information Description
Modulation Other forms of Modulation
Adaptive Adaptive Equipment without the possibility to

switch to non-adaptive equipment.

Maximum RF Output Power

17 dBm

Operation mode 1: Single Antenna Equipment

Equipment with only one antenna

- Operating Frequency Range

2412 — 2462 MHz (USA)

2412 — 2472 MHz (CANADA)

- Nominal Channel Bandwidth

20 MHz

Extreme operating conditions

- Temperature range

-38°C to +70 °C

Antenna type Integral Antenna
Antenna gain 0.4 dBi
Nominal Voltage

- Supply Voltage 12v

- Type of power source DC voltage

Equipment type

WIFI 2.4GHz b/g/in20

Geo-location capability

No

Test modes available (USA & CANADA)

- Continuous modulated carrier at 2412 MHz, 2437 MHz, 2442 MHz, 2462 MHz and 2472 MHz

- Continuous reception at 2412 MHz, 2437 MHz, 2442 MHz, 2462 MHz and 2472 MHz
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DESCRIPTION OF TEST CONDITIONS

TEST DESCRIPTION
CONDITIONS®®@

Power supply (V):
Vhominal = 12 Vdc

Channel Bandwidth: 20 MHz
Test Freguencies for Conducted/Radiated tests: (USA & CANADA)

TC#01 Lowest channel (1): 2412 MHz
(WIFI 2.4GHz | Middle channel (6/7): 2437 MHz and 2442 MHz
b mode) Highest channel (11/13): 2462 MHz and 2472 MHz

During transmitter test the EUT was being controlled by the SW tool to operate in
a continuous transmit mode on the test channel as required and in each of the
different modulation modes.

Power supply (V):
Vnominal = 12 Vdc

Channel Bandwidth: 20 MHz

TC#02
(WIFI 2.4GHz Test Frequencies for Conducted/Radiated tests: (USA & CANADA)
Lowest channel (1): 2412 MHz
n mode)

Middle channel (6/7): 2437 MHz and 2442 MHz
Highest channel (11/13): 2462 MHz and 2472 MHz

Note (1): For spurious emissions for OFDM modes 802.11g and 802.11n20 a preliminary scan was
performed to determine the worst case. The next tables and plots show the results for the worst case
to DSSS modulation (802.11b) and OFDM modulation (802.119).

Note (2): For conducted measurements for OFDM modes 802.11g and 802.11n20 a preliminary scan
was performed to determine the worst case. The next tables and plots show the results for the worst
case to DSSS modulation (802.11b) and OFDM modulation (802.11n).

The data rates of 1Mb/s for 802.11b, 6.5Mb/s for 802.11g, MSCO for 802.11n20 were selected based
on preliminary testing that identified those rates corresponding to the worst cases.
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TEST B.1: 99% OCCUPIED BANDWIDTH AND 6DB BANDWIDTH

Product standard:
LIMITS:

Part 15 Subpart C §15.247 and RSS-247

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

o

EUT

S og

Noa-Conducted
Tahle

- Ground Reference Plang e
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TESTED SAMPLES: S/01

TESTED CONDITIONS MODES: TC#01 (b mode)

TEST RESULTS: PASS

Type of equipment: Adaptive equipment without the possibility to switch to a non-adaptive mode.

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6dB Bandwidth (MHz) 8.5 8.9 8.7
Occupied bandwidth (kHz) 11.4 11.4 11.2
Measurement uncertainty (kHz) <+ 1.80
Measurement
Setting Instrument Instrument Instrument
Value Value Value
Start Frequency 2.39200 GHz 2.41700 GHz 2.44200 GHz
Stop Frequency 2.43200 GHz 2.45700 GHz 2.48200 GHz
Span 40.00 MHz 40.000 MHz 40.000 MHz
RBW 200.000 kHz 100.000 kHz 100.000 kHz
VBW 1.000 MHz 300.000 kHz 300.000 kHz
SweepPoints 200 400 400
Sweeptime 28.443 us 56.886 us 56.886 us
Reference Level 20.000 dBm 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 dB 40.000 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 0.30dB 0.50 dB 0.50 dB
Run 39 / max. 150 35/ max. 150 34 / max. 150
Stable 3/3 5/5 5/5
Max Stable Difference 0.00 dB 0.06 dB 0.29 dB
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TEST RESULTS (Cont.): 6 dB BANDWIDTH

Lowest Channel

Levelin dBm

i

2382 2345 2400 2405 2410 2415 2420 2428 24302432

Frequency in MHz

Middle Channel

Levelin dBm

] e
5,300 hH}

2417 2420 2425 2430 2435 2440 2445 2480 24552457

L

Freauency in MHz

Highest Channel

Levelin dBm

] et
8.700 MH}

2442 2445 2450 2455 24E0 2465 2470 2475 24802482
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Lowest Channel

Levelin dBm
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (b mode)

TEST RESULTS:

PASS

Type of equipment: Adaptive equipment without the possibility to switch to a non-adaptive mode.

Middle frequency | Highest frequency
2442 MHz 2472 MHz
6dB Bandwidth (MHz) 8.9 8.9
Occupied bandwidth (kHz) 11.4 11.4
Measurement Uncertainity (KHz) <+ 1.80
Measurement
Setting Instrument Instrument
Value Value
Start Frequency 2.42200 GHz 2.45200 GHz
Stop Frequency 2.46200 GHz 2.49200 GHz
Span 40.00 MHz 40.00 MHz
RBW 200.000 kHz 200.000 kHz
VBW 1.000 MHz 1.000 MHz
SweepPoints 200 200
Sweeptime 28.443 us 28.443 us
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 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 0.30dB 0.30dB
Run 34 / max. 150 28 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.16 dB 0.04 dB
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TEST RESULTS (Cont.): 6 dB BANDWIDTH

Middle Channel
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Middle Channel

Levelin dBm
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02(N Mode)

TEST RESULTS:

PASS

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6dB bandwidth (MHz) 17.8 17.8 17.7
Occupied bandwidth (MHZz) 18.2 18.2 18
Measurement uncertainty (kHz) <+ 1.80
Measurement
Setting Instrument Instrument Instrument
Value Value Value
Start Frequency 2.39200 GHz 2.41700 GHz 2.44200 GHz
Stop Frequency 2.43200 GHz 2.45700 GHz 2.48200 GHz
Span 40.00 MHz 40.000 MHz 40.000 MHz
RBW 200.000 kHz 100.000 kHz 100.000 kHz
VBW 1.000 MHz 300.000 kHz 300.000 kHz
SweepPoints 200 400 400
Sweeptime 28.443 us 56.886 us 56.886 s
Reference Level 10.000 dBm 20.000 dBm 10.000 dBm
Attenuation 30.000 dB 40.000 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 FET FFT FFT
Preamp off off off
Stablemode Trace Trace Trace
Stablevalue 0.30dB 0.50dB 0.50 dB
Run 45 [ max. 150 51 / max. 150 47 [ max. 150
Stable 3/3 5/5 5/5
Max Stable Difference 0.09dB 0.14 dB 0.14 dB
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TEST RESULTS (Cont.): 6 dB BANDWIDTH

Lowest Channel

Levelin dBm
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Levelin dBm

TEST RESULTS (Cont.): OCCUPIED BANDWIDTH
Lowest Channel
5..
i
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Frequency in MHz
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@
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02(N Mode)

TEST RESULTS:

PASS

Middle frequency | Highest frequency
2442 MHz 2472 MHz
6dB bandwidth (MHz) 17.8 17.8
Occupied bandwidth (MHZz) 18 18.2
Measurement uncertainty <+1.80
(kHz)
Measurement
Setting Instrument Instrument Instrument

Value Value Value
Start Frequency 2.39200 GHz 2.42200 GHz 2.45200 GHz
Stop Frequency 2.43200 GHz 2.46200 GHz 2.49200 GHz
Span 40.00 MHz 40.00 MHz 40.00 MHz
RBW 200.000 kHz 200.000 kHz 200.000 kHz
VBW 1.000 MHz 1.000 MHz 1.000 MHz
SweepPoints 200 200 200
Sweeptime 28.443 ps 28.443 us 28.443 us
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 0.30dB 0.30dB 0.30 dB
Run 45 [ max. 150 37 / max. 150 36 / max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.09dB 0.00 dB 0.20 dB
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TEST RESULTS (Cont.):

6 dB BANDWIDTH

Middle Channel

Levelin dBm
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=
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Middle Channel

Levelin dBm
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TEST B.2: MAXIMUM 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) and RSS-247 5.4(d)

LIMITS
For systems using digital modulation in the 2400 -2483.5 MHz band: 1 watt (30 dBm).

The e.i.r.p. shall not exceed 4 W (RSS-247).

TEST SETUP

Measured according to ANSI C63.10, Section 11.9.2.3.2 Method AVGPM-G

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

poser misler

EUT

Ron-Canducied
Table

s  Ground Reference Plang e

TESTED SAMPLES: S/01

TESTED CONDITIONS MODES: TC#01 (b mode)

TEST RESULTS: PASS
Maximum declared antenna gain: 0.4 dBi
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 13.3 13.3 13.8
Maximum EIRP power (dBm) 13.7 13.7 14.2
Measurement uncertainty (dB) <+0.78

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 : 2271ERM.006A1

Page 106 of 164

02-20-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164
United States of America

D DEKRA

TEST RESULTS (Cont.):

CONDUCTED OUTPUT POWER

Lowest Channel
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T
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©
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1] 0.1 0.2 0.3 0.4 0.5 0.6 7 0.8 0.3
Time in s
Gated Trace Chwerall Lirrit
Middle Channel
5T
20+
c I
g of
£ 1
°©
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (b mode)

TEST RESULTS:

PASS

Maximum declared antenna gain: 0.4 dBi

Middle frequency | Highest frequency
2442 MHz 2472 MHz
Maximum conducted power (dBm) 13.6 14
Maximum EIRP power (dBm) 14.0 14.4
Measurement uncertainty (dB) <+0.78

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.

TEST RESULTS (Cont.):

CONDUCTED OUTPUT POWER

Middle Channel

Highest Chann el

Levelin dBm
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (N mode)

TEST RESULTS:

PASS

Maximum declared antenna gain: 0.4 dBi

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Maximum conducted power (dBm) 10.6 10.7 10.9
Maximum EIRP power (dBm) 11.0 11.1 11.3
Measurement uncertainty (dB) <+0.78

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.

TEST RESULTS (Cont.):

CONDUCTED OUTPUT POWER

Lowest Channel
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Levelin dBm
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TEST RESULTS (Cont.)

Middle Channel
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (N mode)

TEST RESULTS:

PASS

Maximum declared antenna gain: 0.4 dBi

Middle frequency | Highest frequency
2442 MHz 2472 MHz
Maximum conducted power (dBm) 10.7 11
Maximum EIRP power (dBm) 11.1 11.4
Measurement uncertainty (dB) <+0.78

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.

TEST RESULTS (Cont.)

Middle Channel
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TEST B.3: BAND-EDGE EMISSIONS COMPLIANCE (TRANSMITTER)

Product standard: Part 15 Subpart C 8§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
L L
T E EUT
C J
Noa-Conducted
Table
- Ground Reference Plang e
TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01 (b mode)
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

Levelin dBm
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TEST RESULTS (Cont.):

Lowest Channel

Sp L =
Spectrum | & |
Ref Level 20,00 dBm & RBAW 100 kHz
Al 40 dB SWT =4.7 H5 - YBW 200 kHz Mode &uta FFT
SEL Count 100/100
[@ 10k fax
10.dBm
0 dBm ;-PM"“?P&\
-10 d&m ". I‘I
f i
I 1
-o0 ﬂ.ﬁ '.I‘
| i
-an G%.—,. 1 = "II
Jﬂa’f*” I'awm |
Ly
-5 i mfmu i [ et e b ot -t bbb,
B0 cBm
=70 dem
CF 2.44175 GHz 1670 pts SE}- 83.5 MHz
Date: 27.0EC 2018 1501:31
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 us 94.727 us
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 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 42 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00dB 0.38dB
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TEST RESULTS (Cont.):

Highest Channel
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TEST RESULTS (Cont.): Highest Channel

Spectrum I |:.i.:-‘

Ref Level 20.00 c2m & RBW 100 kHz

att 40 de SWT 189 p3 & VBW 300 kHz Maode auto FFT
SGL Count 100,100
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e by g =2 ~"‘w"l"'"."" " vim g e frT
-5 dim

10 dim

CF 2.49175 GHzr 330 pts Span 165 MHz
oy |
L J1 J I oa

Date: 11.FEB.2018 1110056

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 us 18.945 us
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 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 42 [ max. 150 4 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.31dB 0.00dB
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (b mode)

TEST RESULTS:

PASS

and 2.4835-2.5 GHz.

Highest Channel (2472 MHz)

Levelin dBm
rla

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

Highest Channel
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TEST RESULTS (Cont.): Highest Channel
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 s 18.945 us
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 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 0.50 dB 0.50 dB
Run 58 / max. 150 4 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.32dB 0.00 dB
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (N mode)

TEST RESULTS:

PASS

Low Channel

Levelin dBm

]

1mesz 2360

o
i

T

] 2420

i 2400
Frequency in MHz

Surm Lewel

Lirrit

Spectrum

Fail

Ref Level 10.00 dim
Al a0 o8
BGL Count 100100

BWT L13.7 ps &

RBW 100 kHz

WBW 300 kHz Mode Auto FFT

[@ 1Pk Max

0 dam

-10 d8m

<10 dB3m

-30 da8m

-4 o8m

-50 oBm

iy

bt el

-70 o8m

-80 cam=

1000 pts

GF 2.355 GHz
——
L JL

Cale, 37.0EC. 2018 160518

A

BEﬂn Q0.0 M-z

Report No : 2271ERM.006A1

Page 120 of 164

02-20-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,

Sterling, VA 20164

United States of America

D DEKRA

TEST RESULTS (Cont.):

Ref Lavel 10,00 dBm

Spoactray I

A |

» RBW 100 kHz
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SGL Count 100/100
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h
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-850 dim
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Date: 27 DEC 2018 160556
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 us 94.727 us
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 55/ max. 150 | 32/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.43dB

Report No : 2271ERM.006A1

Page 121 of 164

02-20-2019




DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
Sterling, VA 20164
United States of America

D DEKRA

TEST RESULTS (Cont.):

Highest Channel

Levelin dBm

2400 g

2440
Frequency in MHz

29

E0 Z4a0 500

Limit

Spectrum

Fail

Surn Lenel X

Ref Level 10.00 dim
Al a0 o8
BGL Count 100100

& RBW 100 kHz

SWT 54.7 us & YRW 200 kHz  Mode aato FF

T

[@ 1Pk Max

0 dam

-10 d8m

<10 dB3m

-30 da8m

-4 o8m

el

-70 o8m

-80 chm=—

1670 pts

CF 2.44175 GHzZ
-
L 4 L

Cale 11 FEB.2018 11281

A

BEﬂn 3.5 MHz
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TEST RESULTS (Cont.):

Ref Level 10.00 dBm & RBW 100 kMHz
At 30 dB BWT 12.9 ps @ YBW 300 kHz  Mode suta FFT
Sl Count 100100

@ 1Pk Max

0 o8m-

-20 dBm

-10 dBm—1-

40 dBm

B TEP N 1 | I I S
iR v vy

S R TN e Pty (T ar e e

=70 dBm

=30 dBm

a]:' an 16.5 MHz

OF 2_4917% GHz 340 pis
s
Cate: 11.FEE. 2015 11.28:08
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 us 18.945 us
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 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 34 / max. 150 4 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.36 dB 0.00dB
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02 (N mode)
TEST RESULTS: PASS

High Channel (2472 MHz)

Band Edge

Levelin dBm

24410 2460 Z4a0 500

Frequency in MHz

2400 2420

- Limi —  Surm Lewel X Fail

Spectrum
Rel Leved 10,00 dBm & RAW 100 kHz

Al A0 HE  SWT 94.7 s & VBW 300 kHz  Mods suto FFT
SGL Count 103,100

[@ 10k Max

o dam

ol il

-10 dam T f
i V [

#0 d8m - :
i

30 B . ’

I ——

__EL“:“ i ;._:‘_ﬁ-u_n..\.ﬁdm.

CF 244175 GHz 1670 pts Span 83,5 MHz
il —umﬁ_

[ 4L 4

Dale, 37. DEC. 2016 16 15.01
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TEST RESULTS (Cont.):

Spectmuam "-“_3.,?
. d
Raf Level 10,00 dim w RBW 100 kHz
ALt 30 QB GWT 2.9 ps = VBW 300 kHz  Mode auta FET
SEL Count 104,/100
1 FE Max
i dBm
-10 dBim
=20 dBm
<30 dBmy:
B o ”
ki S s 1"n""“"l I'-'_""-"."-. "'l.,"-'.-"‘. g 'l.."'l_.-._ A R A
, YA e o
50 de e LR ARy e,
A0 dBmr
=70 dBm:
A0 dem
CF 249175 %Hz 230 pts Span 16.5 MHz
Date: I 0EC2HE 161808
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 us 18.945 us
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 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 0.50 dB 0.50 dB
Run 23/ max. 150 20 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.45 dB 0.00 dB
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TEST B.4: 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

For all modes, the maximum power spectral density level in the fundamental emission was measured using the
method AVGPSD-1 according to point 10.3. of Guidance for Performing Compliance Measurements on Digital
Transmission Systems (DTS) Operating Under §15.247 558074 DO1 DTS Meas Guidance v04 dated 05/04/2017.

Spectrum Analyzer

i o EUT

Noa-Conducted
Tahle

s Ground Reference Plang s

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01 (b mode)
TEST RESULTS: PASS

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -5.957 -4.719 -4.652
Measurement uncertainty (dB) <+0.78
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TEST RESULTS (Cont.):

Low Channel

Levelin dBm

2400 2405 2410 2415 2q4en 2428 2427

Frequency in MHz

Lirit — ———  Sumn Lewvel L 2 FED

Middle Channel

1N

Levelin dBm

242 245 2430 2435 2440 2445 2450 2452

Frequency in MHz

Lirit ~ ———  Surm Lewel L Fa0
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TEST RESULTS (Cont.):

High Channel

x

Levelin dBm

2450

24585

2460

2465

2447
Frequency in MHz
Lirrit ———  Surn Lewvel L 2 FzD
Measurement
Setting Instrument Instrument Instrument
Value Value Value

Start Frequency 2.39700 2.42200 2.44700
Stop Frequency 2.42700 2.45200 2.47700
Span 30.000 MHz | 30.000 MHz | 30.000 MHz
RBW 100.000 kHz | 100.000 kHz | 100.000 kHz
VBW 300.000 kHz | 300.000 kHz | 300.000 kHz
SweepPoints 600 600 600
Sweeptime 3.000s 3.000s 3.000s
Reference Level 20.000 dBm | 20.000 dBm | 20.000 dBm
Attenuation 40.000 dB 40.000 dB 40.000 dB
Detector RMS RMS RMS
SweepCount 1 1 1
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 0.50dB 0.50 dB 0.50dB
Run 5/max. 150 | 6/ max. 150 | 6/ max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.24 dB 0.33dB 0.25dB
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (b mode)

TEST RESULTS:

PASS

Middle frequency | Highest frequency
2442 MHz 2472 MHz
Power spectral density (dBm) -5.419 -5.140
Measurement uncertainty (dB) <+0.78

Middle Channel (2442 MHz)

Levelin dBm

2440

2445

2450

Freguency in MHz

Surmn Level ¢ =In]

= Limt

2q8h 2457
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TEST RESULTS (Cont.):

High Channel

Levelin dBm

r2
T

(&
1+

Lirrit

2470
Frequency in MHz

2475 2480

———  Surn Lewel ¢ PED
Measurement
Setting Instrument Instrument
Value Value

Start Frequency 2.42700 GHz 2.45700 GHz
Stop Frequency 2.45700 GHz 2.48700 GHz
Span 30.000 MHz 30.000 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
SweepPoin ts 600 600
Sweeptime 3.000 s 3.000 s
Reference Level 20.000 dBm 20.000 dBm
Attenuation 40.000 dB 40.000 dB
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 5/ max. 150 5/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.37.dB 0.30 dB

2485 2487
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02 (N mode)
TEST RESULTS: PASS

Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
Power spectral density (dBm) -11.278 -9.990 -9.923
Measurement uncertainty (dB) <+0.78

TEST RESULTS (Cont.):

Low Channel

Levelin dBm

2397 2400 2408 2410 2415 24zn 2428 2427
Freguency in MHz

Lirit ~ ———  Surm Lewel L 2 FEh
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TEST RESULTS (Cont.):

Middle Channel

10

o

Levelin dBm
I

Surn Lewel

Lirrit

High Channel

1T

¢ PeD

2435 2440 2445 2450 2452

Frequency in MHz

Levelin dBm

2447 2450 2dhh

Lirmit —  Zum Lewel

¢ FEO

T T T T T T
a4q7

2dh0 2465 2470 2d7h 2477

Frequency in MHz
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TEST RESULTS (Cont.):

Measurement
Setting Instrument Instrument Instrument
Value Value Value
Start Frequency 2.39700 2.42200 2.44700
Stop Frequency 2.42700 2.45200 2.47700
Span 30.000 MHz | 30.000 MHz | 30.000 MHz
RBW 100.000 kHz | 100.000 kHz | 100.000 kHz
VBW 300.000 kHz | 300.000 kHz | 300.000 kHz
SweepPoints 600 600 600
Sweeptime 3.000 s 3.000 s 3.000 s
Reference Level 10.000 dBm | 10.000 dBm | 10.000 dBm
Attenuation 30.000 dB 30.000 dB 30.000 dB
Detector RMS RMS RMS
SweepCount 1 1 1
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 0.50 dB 0.50dB
Run 6/max. 150 | 6/ max. 150 | 5/ max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.40dB 0.34 dB 0.36 dB
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02 (N mode)
TEST RESULTS: PASS
Middle frequency | Highest frequency
2442 MHz 2472 MHz
Power spectral density (dBm) -10.839 -10.624
Measurement uncertainty (dB) <+0.78
TEST RESULTS (Cont.):
Mid Channel
Fower Spectral Density
=
[an]
o
£
E
3

247 2430 2435 2440 2445 2450 2455 2457

Frequency in MHz

Lirrit ———  Sum Lewel L 2 =l
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TEST RESULTS (Cont.):

High Channel

Levelin dBm

Fower Spectral Density

ra
L

T

P

Li it

2465 2470 2475 2480
Frequency in MHz
—  Surm Lewel ¢ Foh
Measurement
Setting Instrument Instrument
Value Value

Start Frequency 2.42700 GHz 2.45700 GHz
Stop Frequency 2.45700 GHz 2.48700 GHz
Span 30.000 MHz 30.000 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
SweepPoints 600 600
Sweeptime 3.000 s 3.000 s
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 5/ max. 150 5/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.27 dB 0.32 dB
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TEST B.5: 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-247 5.5

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
(MHz) (dBpV/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 3 m for
the frequency range 30-1000 MHz (Bilog antenna) and at 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

ALC Charmibes | | Anlsres
| {1/_ Torwar
1
|
- Im | ' . Bi-ka
euT v 1 Anbanna
1. Tedirn Hn:fcn:ncc/"
painl BF
'r‘ T T ] cabin EMI Tas
[ L Rescafeer
Tumiahie | ¥ | Il'. ]:|
o Am m Pre-amplifier
A | & "]
22 R — &
Il
— 1
Cariiel ream
Raderence ground plane —//

Radiated measurements setup f > 1 GHz

i L W P et | Boresignt

S /_' Antenna
‘ v _'_-" T
H F 4 | Hom
| b anbsra
EUT !
|
¥
Epecinam

. T 1: —_ analy er
Tl akshe * PR '\
i
I g

AL oa
P ——— ....M.HM& I ] [ ]
ALC charmbar Cantrod raom
TESTED SAMPLES: S/02
TESTED CONDITIONS MODES: TC#01 (b mode)
TEST RESULTS: PASS

Co-Location

The test was performed with the equipment transmitting first with only the WiFi 2.4GHz (WLAN1 CORE1) and
repeated with the 2.4 GHz BT-EDR (WLAN 0), and WiFi 5 GHz (WLANO COREOQ) radios transmitting
simultaneously to check the impact of the co-location of the other radio interfaces. The results and plots below
show the worst results obtained.

Frequency range 30 MHz - 1000 MHz

The spurious emissions below 1 GHz do not depend on the operating channel and mode selected in the EUT.
See worst operation mode selected for this range (N mode).

Frequency range 1 GHz - 26 GHz

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

The radiated spurious signals detected at less than 10 dB respect to the limit for the lowest, middle and
highest operating channels are showed in the tables below of each frequency range.
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TEST RESULTS (Cont.)

FREQUENCY RANGE

1 GHz -18 GHz

CHANNEL: Lowest (2412 MHz).

Level in dBuV/m

FF_FCC_ 15247 _E Field_1GHz_158GHz

o Spurious Ermission FCO
T limits to Spurious Emission FCC

3G 43 5G G & 100G 180G

Frequency in Hz

247 (MGHz to 26 GHz) Restricted Bands
47 (1GHz to 26 GHz) Restricted Bands .

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuV/m) (dBuVv/m)
2412.500000 90.46 83.50 H | Fundamental
4202.500000 45.25 41.69 \Y
4409.500000 46.52 42.96 Vv
4850.500000 44.71 38.42 \Y4
10583.000000 43.64 37.16 H
17638.500000 46.74 39.53 \
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TEST RESULTS (Cont.)

CHANNEL: Middle (2437 MHz ).

FF_FCC 16247 _E Field_1GHz_18GH:z

Level in dBuV/m

"H

mits to Sputious Ermission FCL
T lirmits to Sputious Ermission FCI

4G b5

Freauency in Hz

Maximizations

247 (MGHz to 26 GHz) Restricted Bands PE Limit
247 (1GEHz to 26 GH2) Restricted Bands A5G Limit

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuV/m)
2438.500000 91.71 85.16 H | Fundamental
4345.000000 49.36 46.81 \
4409.500000 47.28 43.23 \Y
4850.500000 44.62 39.15 Vv
8378.000000 40.99 35.70 Vv
10583.000000 41.90 34.88 \Y4
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TEST RESULTS (Cont.)

CHANNEL: Middle (2442 MHz).

Level in dBuV/m

247 N

BLE B

Frequency in Hz

; : GHz to 26 GHz) Restr
T lirits to Spurious Errission FOC15.247 (1GHz to 26 GHz) Fe:

Maximizations

‘K. Lirnit
‘15 Lirnit

Frequency PK+_MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuVv/m)
2442.500000 90.71 89.49 H | Fundamental
4151.500000 47.41 44.61 \Y
4288.500000 49.40 47.61 \Y
4513.000000 45.76 41.44 \Y,
12185.000000 42.73 33.58 H
13793.800000 44.07 36.76 \Y,
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TEST RESULTS (Cont.)

CHANNEL: Highest (2462 MHz).

1004

Level in dBuVv/m

FF_FCC 15,247 _E Field_1GHz _15GH:z

= limits to Sputious

fits o =

2 3G 4G b5 B

Frequency in Hz

Maximizations

Frequency PK+_MAXH | AVG_MAXH | Height | Comments
(MHz) (dBuV/m) (dBuVv/m) (cm)

2464.000000 94.34 87.15 | H Fundamental
4306.500000 49.19 46.75 | V
6835.500000 50.66 42,92 | V

10077.000000 41.67 34.03 | H

14244.500000 44.61 36.11 | V

17638.000000 47.05 3954 |V
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TEST RESULTS (Cont.)

CHANNEL: Highest (2472 MHz).

Level in dBuV/m

F Ad i H
—_— T

3G

403 RS G

Frequency in Hz

< irvits to Spurious Emission FCCT5 247 (1GHz2 to 26 GHz2) Res

icted Bands

‘K. Lirnit

— T imits to Spurious Emission FOZTH 247 (TGH:z to 26 GHz2) Restricted Ban ds A% G Limit

Maximizations

oo L

i

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuV/m)

2192.000000 50.78 43.98 H |
2473.000000 86.34 81.92 V | Fundamental
4026.000000 45.39 42.74 Vv

4026.500000 46.49 43.59 Vv

4194.000000 47.47 44.86 \Y,

4350.000000 44.92 42.34 \Y4
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TEST RESULTS (Cont.)

FREQUENCY RANGE 18 GHz — 26 GHz

CHANNEL: Lowest (2412 MHz).

FF_FCC 15247 _E Field_18GHz_Z6GHz

Level in dBpuV/m

- Lirnit
cted Band: G Lirnit

FF_FCC 15,247 _E Field_18GHz_26GH:

Level in dBuVv/m

ra
o

13 13 2n 21 22 23 24 25

Frequencyin GHz

ion FCCTE.247
15247 (1GHz to 26 GHzZI Fes

purious Emi
Spunous
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TEST RESULTS (Cont.)

CHANNEL: Middle (2442 MHz).

80T
0+
B0+

£

i +4

3

< 507

3

s 1

[}

-
a0+
EIDWWW
20 —_—

18 14 20 21 2z 23 24 25

w0 limits to Spurious Err
T lirvits to Spurious Ermis

CHANNEL: Highest (2462 MHz).

Frequency in GHz

n FCCTE 407 (1GHz to 40 GHz) Restricted Ban
C15.407 (1GHz to 40 GHz)

FF_FCC 15247 E Field_18GHz 26GH:

o
<

gl
- P—
0T
[
E 4
> 60T
g 1
£ 55F —
2 n-
- -+
451
40-M
5T
a0 t t t t t t t t t t t t t t
13 13 a0 21 22 23 P 25
Freauencv in GHz

i

]
irnits to Spurious Em
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TEST RESULTS (Cont.)

CHANNEL: Highest (2472 MHz).

FF_FCC_15.247_E Field_18GHz_26 GHz

Level in dBuV/m

Rl ]
T lirmits to \_[JUHLIU: Etn

i} Ban ds P anf
d Banc ]

RESTRICTED BANDS

2.31 GHz - 2.39 GHz

CHANNEL: Lowest (2412 MHz)

Level in dBuV/m

ra
r o

h Spurious Ermission FOC15 247 (1 GHz to 26 GHz)
TA limits to Spurious Emission FCC15.247 (1 15H:z to 26 GHz)

2340 2360

Frequency in MHz
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TEST RESULTS (Cont.)

CHANNEL: Middle (2437 MHz)

Level in dBuV/m
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TEST RESULTS (Cont.)

CHANNEL: Highest (2462 MHz)

Level in dBpV/m
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TEST RESULTS (Cont.)

RESTRICTED BANDS

2.483 GHz - 2.5 GHz

CHANNEL: Lowest (2412 MHz)

Level in dBpV/m
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TEST RESULTS (Cont.)

CHANNEL: Middle (2442 MHz)

Level in dBuVv/m
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CHANNEL: Highest (2462 MHz)
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TEST RESULTS (Cont.)

CHANNEL: Highest (2472 MHz)

Level in dBuVv/m

2483 2485 2490 2495 2500
Frequency in MHz

T \i?'rnt:a to Spurious Ermission FCOCTR 247 (1GHz to 26 GH2) Restricted Bands PE Limit
T limits to Spurious Emission FCZTS.247 (1GHz to 26 GHz) Festricted Ban ds A4 G Limit

TESTED SAMPLES: S/02
TESTED CONDITIONS MODES: TC#02 (n mode)
TEST RESULTS: PASS
Co-Location

The test was performed with the equipment transmitting first with only the WiFi 2.4GHz (WLAN1 CORE1) and
repeated with the 2.4 GHz BT-EDR (WLAN 0), and WiFi 5 GHz (WLANO COREQ) radios transmitting
simultaneously to check the impact of the co-location of the other radio interfaces. The results and plots below
show the worst results obtained.

Frequency range 30 MHz - 1000 MHz

The spurious emissions below 1 GHz do not depend on the operating channel and mode selected in the EUT.
See worst operation mode selected for this range (N mode).

Frequency range 1 GHz - 26 GHz

The results in the next tables show the maximum measured levels in the 1-26 GHz range including the restricted
bands 2.31-2.39 GHz and 2.4835-2.5 GHz (see next plots).

The radiated spurious signals detected at less than 10 dB respect to the limit for the lowest, middle and highest
operating channels are showed in the tables below of each frequency range.
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FREQUENCY RANGE

30 MHz - 1000 MHz

Level in dBuV/m

FF FZC 15247 E Field 30kHz 1GH:z

S0 kA &

T limits to 3

]

=0l g0 100k 2na ano 400 500 gno 135

Frequencyin Hz

purious Ermission FCCT 5 247 (30kdHz to 1 GHz2Y Restricted Bands O FE Lirmit

Result Table_Single

Frequency MaxPeak | QuasiPeak | Pol
(MHz) (dBuVv/m) | (dBuV/m)

675.001500 37.7 29.0 H
796.009000 44.1 35.0 H
335.695500 32.2 25.2 H
352.379500 35.4 29.7 H
360.721500 36.9 30.9 H
149.989000 27.1 23.6 \Y,
1000.000000 39.8 314 \Y,
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TEST RESULTS (Cont.)

FREQUENCY RANGE

1 GHz - 18 GHz

CHANNEL: Lowest (2412 MHz).

FF_FCC 15247 _EField _1GHz _18GH:z

Level in dBpV/m

B0t

ant

304

il

1G

T

lull

T lirmits

bo S putious Emissi

ion FCCTR

247 (MGHz to 26 GH2V R

to Sputious Emission FCCTR247 (1GHz to 26 GHz2) Restricted Band:

4G biG G

Freauencyv in Hz

Maximizations

estricted Bands P

. Lirrit
NG Lirmit

Frequency PK+ MAXH | AVG_MAXH Pol Comments
(MHz) (dBuVv/m) (dBuv/m)
2417.500000 88.16 79.30 H Fundamental
4390.500000 50.44 48.43 Vv
4551.500000 45.76 42.33 Vv
4850.500000 44.54 39.41 Vv
7055.000000 43.53 36.95 Vv
9468.000000 42.49 37.77 \Y4
10583.000000 41.92 35.12 H
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TEST RESULTS (Cont.)

CHANNEL: Middle (2437 MHz).

RF_FCC_15.247 _E Field_1GHz_158GH:z

Level in dBuV/m

Z0 t t t + t + ——

1G 2G 3G 4G b5 G f MG

Frequency in Hz

ik b to Spurious Ernizsion FCO1E247 (1GHz to 26 GH2) Restricted Bands PE Limit
Telimits to Spurous Emission FCCTR 247 (1GHz to 26 GH2) Restricted Bands A%

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuV/m)
2439.500000 89.20 80.59 H Fundamental
4409.500000 45.28 42.11 Vv
4850.000000 44.58 38.46 \Y
6268.000000 48.57 42.52 Vv
10815.500000 41.48 34.35 \Y4
17638.500000 46.12 39.25 \Y4

150G
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TEST RESULTS (Cont.)

CHANNEL: Middle (2442 MHz).

Level in dBuV/m

BLE B

Frequency in Hz

" ! 247 (TGHz to 26 GHz) Restr
T lirits to Spurious Emission FOCTR 247 (1GHz to 26 GHz2) Fees

Maximizations

‘K. Lirnit
‘15 Lirnit

Frequency PK+_MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuVv/m)
2442.000000 89.90 85.48 H | Fundamental
4283.000000 47.22 43.38 \Y
4409.000000 46.33 42.82 \Y
8379.000000 41.21 36.48 \Y,
10583.500000 43.01 37.22 \Y,
17639.000000 48.06 41.21 \Y,
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TEST RESULTS (Cont.)

CHANNEL: Highest (2462 MHz)

Level in dBuV/m

FF_FCC 15247 _E Field_1GHz _18GHz

4G BG

Freauency in Hz

247

{
2470

Maximizations

(115Hz to 26 GHz) Restricted Bands FE Limit
1GHz to 26 GHZ2) Restricted Bands

AGLirmit

Frequency PK+ MAXH | AVG_MAXH | Pol Comments
(MHz) (dBuVv/m) (dBuV/m)
2463.500000 91.67 82.76 H Fundamental
4304.000000 49.73 47.33 \Y
4700.500000 45.89 41.66 Vv
4850.500000 43.89 39.73 Vv
8378.000000 42.74 36.81 \Y4
17638.500000 45.87 39.33 \

158G
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TEST RESULTS (Cont.)

CHANNEL: Highest (2472 MHz).

100
a0+
B0
£ ?[I--_ I . R IR o
>
C:DL 4
2 60T
E = - I | S — sy —_——me —
3 sot
i -;_’_).——h—/u*
304
20 t t t t t t +—t |
1G G 3G 403 B & 110G a
Frequency in Hz
F 1PH
T litnits to Spurious Emission FOCTR 247 (1GHz to 26 GH2) Restricted Bands PE Limit
— T imits to Spurious Emission FOZTH 247 (TGH:z to 26 GHz2) Restricted Ban ds A% G Limit
Maximizations
Frequency PK+_MAXH | AVG_MAXH | Pol Comments
(MHZz) (dBuV/m) (dBuV/m)
2472.000000 89.19 86.94 \Y Fundamenta
4325.500000 46.82 44.26 V
4409.500000 46.63 43.50 \Y
4738.500000 44.66 39.24 \%
8377.500000 41.94 35.73 \%
9996.000000 42.10 38.38 \Y

i
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TEST RESULTS (Cont.)

FREQUENCY RANGE

18 GHz — 26 GHz

CHANNEL: Lowest (2412 MHz)

FF_FCC 16247 _E Field_18GHz_26GHz

Level in dBpV/m

o
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1GHz to 26 GHz1 Fes
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TEST RESULTS (Cont.)

CHANNEL: Middle (2442 MHz)

Level in dBuV/m

_hda=H
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TEST RESULTS (Cont.)

CHANNEL: Highest (2472 MHz)
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TEST RESULTS (Cont.)

CHANNEL: Middle (2437 MHz)

Level in dBuV/m
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TEST RESULTS (Cont.)

CHANNEL: Highest (2462 MHz)

Level in dBuV/m
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TEST RESULTS (Cont.)

RESTRICTED BANDS 2.483 GHz - 2.5 GHz

CHANNEL: Lowest (2412 MHz)
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TEST RESULTS (Cont.)

RESTRICTED BANDS 2.483 GHz - 2.5 GHz

CHANNEL: Middle (2442 MHz)
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TEST RESULTS (Cont.)
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