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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 PODTO0O0O.

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

An in-vehicle infotainment system that combines entertainment and information delivery for driver and
passengers. This system consists of features like AM/FM Radio, GPS, RVC, USB & BT/WiFi interfaces with
10.25 Inch TFT & Touch screen interface.

This Infotainment can allow a driver to perform a number of tasks, such as standard radio and listen to music
over a USB flash drive or Bluetooth, hands-free phone connections to make phone calls, vehicle voice
commands, and other types of Interactive audio or video.

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

Usage of samples

Samples used for testing have been selected by The Client.

Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
3231/03 Conducted BT Radio VPNPLF-18C815-CB - 12/17/2021
3231/37 Harness + Speaker board PSSA-AEE2010 - 12/17/2021

Following Auxiliary items were used with Sample S/01 to perform testing:

Control N° Description Model Serial N° Date of reception
3231/22 USB type A (Male) to DB9 cable - - 12/17/2021
3231/26 Adapter USB-Type A (Female) - - 12/17/2021

to USB-Mini A
3231/27 Adapter USB 3.0 to Gigabit UE300 - 12/17/2021
Ethernet

1. Sample S/01 was used for the following test(s): All Conducted tests indicated in appendix A

Sample S/02 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
3231/11 Radiated BT Radio VPNPLF-18C815-CB - 12/17/2021
3231/35 Harness PSSA-AEE2010 - 12/17/2021

Following Auxiliary items were used with Sample S/02 to perform testing:

Control N° Description Model Serial N° Date of reception
3231/15 GPS Antenna PP GF30 2210910950 12/17/2021
3231/16 Antenna A00561-01 3017417509121 12/17/2021
3231/21 USB type A (Male) to DB9 - - 12/17/2021

cable
3231/30 Adapter USB 3.0 to Gigabit UE300 - 12/17/2021
Ethernet

Report No: 3231ERM.010 Page 4 of 87 02/15/2022



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

United States of America

1. Sample S/02 was used for the following test(s): All Radiated tests indicated in appendix A

Test sample description

Ports....coooveiiii : Cable

Port name and description | Specified | Attached | Shielded | Coupled
length during to patient
[m] test

Main connector O O O

USB OTG O O O

GPS Antenna FAKRA
connector

AM/FM Antenna FAKRA
connector

Supplementary information to the No Data Provided
POMS. .o :

Rated power supply ........cccceeene Reference poles
Voltage and Frequency

L1 L2 L3 N PE

AC: O O O O O

AC: O O O O O

X| O O

DC:
13.5 V vehicle battery
O |DcC:

Rated Power : Nominal current 3A

Clock frequencies ...........cc.coe..n. DDR3 800 MHz, NAND Memory 100 MHz, TFT 298.5 kHz, LVDS 39.4
MHz, IMX8 1,2 GHz

Other parameters....................... | No Data Provided

Software Version ............cccce.eoeu.’ 26381

Hardware Version........................: 08.01.01

Dimensions in cm (W x H x D).....: (285.2x 135.5 x 197.5) mm

Mounting position........................: O | Table top equipment
[ | Wall/Ceiling mounted equipment

[] | Floor standing equipment

[] | Hand-held equipment

X | Other: Installed in vehicle dashboard

ModUleS/Parts ..........ocoeecveeeernns Module/parts of test item Type Manufacturer

Commercial samples

Radiated samples
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| Conducted samples | |

Accessories (not part of the test Description Type Manufacturer
TEEM) e :

Harness
AM/FM Antenna
GPS antenna

Speakers

Test panel
USB convertors

Documents as provided by the Description File name Issue date
applicant.........cocceevvieeeniiineeennn, :

Declaration Equipment FDT30_18 Declaration 01/06/2022

Equipment Data 12/17/2021

General description Crony 01/06/2022

2010

FERMUSA201 0 test

samples Questionnaire
Copy of marking plate:

Identification of the client

Visteon Corporation
One Village Center Drive,
Van Buren Township, Ml 48111, USA
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Testing period and place

Test Location DEKRA Certification Inc.
Date (start) 01-10-2022
Date (finish) 02-08-2022

Document history

Report number Date Description

3231ERM.010 02-15-2022 First release

Environmental conditions

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

Min. = 15°C

Temperature Max. = 35 °C
 _ano

Relative humidity mgx :3705 g;)

Min. = 860 mbar

Air pressure Max. = 1060 mbar

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

Min. =15°C

Temperature Max. = 35 °C
20

Relative humidity m::x :3705 gjo

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

1. The tests have been performed by the technical personnel: Sravani Gollamudi, Juliana Cherry, Yuri
Barone, Koji Nishimoto and Cheikhna Ouattara.

Report No: 3231ERM.010 Page 7 of 87 02/15/2022




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

United States of America

Testing verdicts

D DEKRA

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

Summary
FCC PART 15 PARAGRAPH / RSS-247 (Bluetooth BR/EDR)
Section 15.247 Spec RSS Spec Test Description .
Clause Clause Verdict Remark
§2.1049 & 8§ 20dB Emission Bandwidth, Occupied
Al 15.247 (a) (1) RSS-2475.1 (b) Bandwidth & Carrier Frequency Separation P N/A
A2 255.247 @ (1) RSS-247 5.1 (d) Number of hopping channels P N/A
A3 zi35.247 @ () 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)
A.6 § 15.247 (d) RSS-2475.5 Emission limitations Conducted (Transmitter) P N/A
A7 §15.247 (d) RSS-247 5.5 Emission limitations Radiated (Transmitter) P N/A
Supplementary information and remarks:
N/A
Report No: 3231ERM.010 Page 8 of 87 02/15/2022



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

List of equipment used during the test

C.

D DEKRA

Conducted Measurements

Test system Rohde & Schwarz TS 8997:

CONTROL LAST NEXT
NUMBER DESCRIPTION MANUFACTURER MODEL CALIBRATION | CALIBRATION
TS8997 TEST Rohde &
1038 SYSTEM Schwarz TS8997 N/A N/A
ETHERNET SNMP HWQg-STE
1107 THERMOMETER HW GROUP Plain 2020/08 2022/08
WIRELESS
MEASUREMENT Rohde &
1313 SOFTWARE R&S Schwarz NIA N/A NIA
WMS32
Radiated Measurements
CONTROL LAST NEXT
NUMBER DESCRIPTION MANUFACTURER MODEL CALIBRATION | CALIBRATION
0981 RF pre-amplifier Bonn Elektronik BLMQEH& 2020/11 2022/11
ESR7 EMI Test Rohde &
1010 Receiver Schwarz ESR7 2020/10 2022/10
1014 Spectrum analyzer Rohde & FSV40 2021/05 2023/05
Schwarz
Double-ridge
1056 Waveguide Horn ETS LINDGREN 3116C 2020/01 2023/01
antenna 18-40 GHz
Double-ridge
1057 Waveguide Horn ETS LINDGREN 3115 2020/06 2023/06
antenna 1-18 GHz
1065 BiconicalLog antenna | ETS LINDGREN 3142E 2020/08 2023/08
ETHERNET SNMP HWg-STE
1111 THERMOMETER HW GROUP Plain 2020/08 2022/08
Semi anechoic
1179 Absorber Lined Frankonia SAC“E”pIus N/A N/A
Chamber
WIRELESS
MEASUREMENT Rohde &
1314 SOFTWARE R&S Schwarz N/A N/A NIA
EMC32
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Appendix A: Test results (Bluetooth BR/EDR)
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PRODUCT INFORMATION

D DEKRA

The following information is provided by the client

Information

Description

Modulation

BR/EDR: GFSK, 1/4-DQPSK, 8DPSK

Operating Frequency Range

2402 — 2480 MHz

Nominal Channel Bandwidth

1 MHz

RF Output Power

9,8 dBm

Extreme operating conditions

- Temperature range

Antenna type

Automotive Chip Antenna 2,4/5 GHz

Antenna gain 3.2 dBi
Nominal Voltage

- Supply Voltage 13.5 Vdc

- Type of power source DC voltage

Equipment type

Bluetooth BR/EDR

Geo-location capability

Report No: 3231ERM.010
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DESCRIPTION OF TEST CONDITIONS

D DEKRA

TEST
CONDITIONS

DESCRIPTION

TC#01

Power supply (V):

Modulation:
GFSK

Test Frequencies for conducted/Radiated tests:

Lowest range: 2402 MHz
Middle channel: 2441 MHz
Highest range: 2480 MHz

TC#02

Power supply (V):

Modulation:
m/4-DQPSK

Test Frequencies for Conducted/Radiated tests:

Lowest range: 2402 MHz
Middle channel: 2441 MHz
Highest range: 2480 MHz

TC#03

Power supply (V):

Modulation:
8-DPSK

Test Frequencies for Conducted/Radiated tests:

Lowest range: 2402 MHz
Middle channel: 2441 MHz
Highest range: 2480 MHz

Report No: 3231ERM.010
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D DEKRA

TEST A.1: 20DB EMISSION BANDWIDTH, OCCUPIED BANDWIDTH AND CARRIER

FREQUENCY SEPARATION
Product standard: § 2.1049, Part 15 Subpart C §815.247 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 mWw.

TEST SETUP:

Spectrum Analyzer

S -
4 H oo

EUT

Non-Conducted

Table

‘= Ground ReferencePlane =
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D DEKRA

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

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20dB Bandwidth (kHz) 925 925 925
Occupied bandwidth (kHz) 850 845 845
Measurement Set up
Setting Instrument Value Instrument 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 2.000 MHz 2.000 MHz 2.000 MHz
RBW 10.000 kHz 10.000 kHz 10.000 kHz
VBW 30.000 kHz 30.000 kHz 30.000 kHz
Sweep Points 400 400 400
Sweep time 189.648 ps 189.648 us 189.648 ps
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
Sweep Count 200 200 200
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweep type FFT FFT FFT
Preamp off off off
Stable mode Trace Trace Trace
Stable value 0.50 dB 0.50 dB 0.50 dB
Run 13/ max. 150 17/ max. 150 11 / max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.09 dB 0.12dB 0.02 dB
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> DEKRA

TEST RESULTS (Cont.): 20 dB BANDWIDTH

Lowest Channel

0
-10
-20
-30
-40
-50 . i
925,000 kHz
-60

Level indBm

2401 2401.5 2402 2402.5 2403
Frequency in MHz
Middle Channel
0 -
10T
E
o
h=]
£
2
5
2440 2440.5 2441 24415 2442
Frequency in MHz
Highest Channel
0
-10
g -20
o
h=]
£ -30
°
>
g -40
-50
-60
2479 2479.5 2480 2480.5 2481

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

Lowest Channel

10 DS‘
0
-10
-30
-40
850.000 kHz |
-50

Level in dBm
*)
S

2401 24015 2402 2402.5 2403
Frequency in MHz
Middle Channel
10
0
E -10
m
=l
% -20
- a0
0 845.000 kHz |
2440 2440.5 2441 2441.5 2442
Freguency in MHz
Highest Channel
10
0
g -10
m
=
e -20
§ -30
““ 845000 e |
-50
2479 24795 2480 2480.5 2481
Frequency in MHz
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TEST RESULTS (Cont.): OCCUPIED BANDWIDTH

Measurement Set- up

Setting Instrument Value Instrument 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 2.000 MHz 2.000 MHz 2.000 MHz
RBW 10.000 kHz 10.000 kHz 10.000 kHz
VBW 30.000 kHz 30.000 kHz 30.000 kHz
Sweep Points 400 400 400
Sweep time 189.648 s 189.648 ps 189.648 ps
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
Sweep Count 500 500 500
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweep type FFT FFT FFT
Preamp off off off
Stable mode Trace Trace Trace
Stable value 0.30 dB 0.30 dB 0.30dB
Run 6/ max. 150 6/ max. 150 7 / max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.06 dB 0.08 dB 0.11dB
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TEST RESULTS (Cont.) CARRIER FREQUENCY SEPARATION

0T
207

10T

TN T e TN
=101 F

2440 24405 2441 24415 2442 2442 5 2443
Frequency in MHz

Level indBm

The hopping channel carrier frequencies are separated by a minimum of the
two-thirds of the 20dB bandwidth of the hopping channel.
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D DEKRA

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
TEST RESULTS: PASS
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20dB bandwidth (MHz) 1.260 1.260 1.260
Occupied bandwidth (MHZz) 1.155 1.150 1.150
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 10.000 kHz 10.000 kHz 10.000 kHz
VBW 30.000 kHz 30.000 kHz 30.000 kHz
Sweep Points 400 400 400
Sweep time 189.648 ps 189.648 ps 189.648 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
Sweep Count 200 200 200
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweep type FFT FFT FFT
Preamp off off off
Stable mode Trace Trace Trace
Stable value 0.50 dB 0.50 dB 0.50 dB
Run 8 / max. 150 8 / max. 150 10/ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.15dB 0.07 dB 0.12dB
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> DEKRA

TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

Level in dBm

0
-10
-20
-30
-40
-50
-60

Frequency in MHz

2401 24015 2402 2402.5 2403
Frequency in MHz
Middle Channel
101
201
e L
m
=
=
8
2440 24405 2441 24415 2442
Frequency in MHz
Highest Channel
-10
20
E
3 30
£
$ 40
|
6" 1260 Wz
-60
2479 24795 2480 2480.5 2481
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> DEKRA

TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Lowest Channel

Level indBm

0
-10
-20
-30
-40
-50
-60

Frequency in MHz

2401 24015 2402 2402.5 2403
Frequency in MHz
Middle Channel
-10
20
E
g 30
E
s 0
|
o 1160 MHz |
50
2440 24405 2441 24415 2442
Frequency in MHz
Highest Channel
-0+
E
m
-
£
g
: : L L L L] 1
2479 2479.5 2480 2480.5 2481
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D DEKRA

TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Measurement Set- up

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 2.000 MHz 2.000 MHz 2.000 MHz
RBW 10.000 kHz 10.000 kHz 10.000 kHz
VBW 30.000 kHz 30.000 kHz 30.000 kHz
Sweep Points 400 400 400
Sweep time 189.648 ps 189.648 ps 189.648 ps
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
Sweep Count 500 500 500
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweep type FFT FFT FFT
Preamp off off off
Stable mode Trace Trace Trace
Stable value 0.30dB 0.30dB 0.30 dB
Run 12 / max. 150 6 / max. 150 6 / max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.09 dB 0.04 dB 0.05dB
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TEST RESULTS (Cont.) CARRIER FREQUENCY SEPARATION

a1

0T

201

Level indBm
T

10T

2440 24405 2441 2441.5 2442 24425 2443
Frequency in 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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D DEKRA

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03
TEST RESULTS: PASS
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
20dB bandwidth (MHz) 1.210 1.210 1.210
Occupied bandwidth (MHZz) 1.155 1.155 1.155
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 10.000 kHz 10.000 kHz 10.000 kHz
VBW 30.000 kHz 30.000 kHz 30.000 kHz
Sweep Points 400 400 400
Sweep time 189.648 ps 189.648 ps 189.648 ps
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
Sweep Count 200 200 200
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweep type FFT FFT FFT
Preamp off off off
Stable mode Trace Trace Trace
Stable value 0.50dB 0.50 dB 0.50 dB
Run 11 / max. 150 11 / max. 150 13/ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.09 dB 0.09 dB 0.11dB
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> DEKRA

TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

Level in dBm

0
-10
=20
=30
-40
=50

2401 24015 2402 2402.5 2403
Frequency in MHz
Middle Channel
0
-10
E -20
@
=
% -30
— 40
50 =
2440 24405 2441 24415 2442
Frequency in MHz
Highest Channel
-10
-20
E
m
2 -30
§ =40
B saomn |
2479 24795 2480 2480.5 2481
Frequency in MHz
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> DEKRA

TEST RESULTS (Cont.)

OCCUPIED BANDWIDTH

Lowest Channel

0
-10
E -20
m
=
% -30
= a0
5o E
2401 24015 2402 2402.5 2403
Frequency in MHz
Middle Channel
0
-10
E -20
m
=
é -30
= 40
50 EELU
2440 2440.5 2441 24415 2442
Frequency in MHz
Highest Channel
-0t
E
m
=
=
E
2479 24795 2480 2480.5 2481

Frequency in MHz
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D DEKRA

TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Measurement Set- up

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 2.000 MHz 2.000 MHz 2.000 MHz
RBW 10.000 kHz 10.000 kHz 10.000 kHz
VBW 30.000 kHz 30.000 kHz 30.000 kHz
Sweep Points 400 400 400
Sweep time 189.648 ps 189.648 ps 189.648 ps
Reference Level 0.000 dBm 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 dB 20.000 dB
Detector MaxPeak MaxPeak MaxPeak
Sweep Count 500 500 500
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweep type FFT FFT FFT
Preamp off off off
Stable mode Trace Trace Trace
Stable value 0.30dB 0.30dB 0.30 dB
Run 6/ max. 150 6 / max. 150 5/ max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.09 dB 0.06 dB 0.1dB
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TEST RESULTS (Cont.) CARRIER FREQUENCY SEPARATION

a7

30T

201

107

Level in dBm

2440 24405 2441 24415 2442 2442 5 2443
Frequency in 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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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

EEL]
4 H oo EUT

Non-Conducted
Table

= Ground Reference Plane =

Report No: 3231ERM.010 Page 30 of 87 02/15/2022




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

United States of America

> DEKRA

TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01

TEST RESULTS:

PASS

5

0 |'1']rr'|,1"n['-'H!||'r'nn|m'rr'u’mp*|;‘,|11m‘r'11]rrl,1rprr‘¢;rlf|

-10

=20

=30

Level in dBm

-40

=50

2400 2410 2420

2430 2440

2450

2460

Frequency in MHz

2470

2483.5

Spectrum |

[m:-

Ref Level 0,00 d&m

& RBW 200 kHz

Number of Hopping Frequencies: 79

Att 20 de SWT 47.4 ps & VBW 200kHz Mode Auto FFT
UL TE—
A
Y L LU LR LR LI B 1 LB B |

|
|
N

=70 dBm

-80 dem

-a0 dem %

CF 2.44175 GHz 418 pts Span 83.5 MHz
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D DEKRA

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

Level in dBm

2400 2410

Spectrum |

2420

2430

2440 2450 2460

Frequency in MHz

2470

Ref Level 0.00 dBm
Att 20 de
SGL Count 1007100

& RBW 200 kHz

SWT 47.4 ys @ VBW 200 kHz

Mode asuto FFT

@ 1Pk Max

-10 dem

il

ANy

-p0 dBm

LT

430 dBm

+40 dBm

450 dBm

J—ISD dBm

=70 dBm

-830 dém

-0 dem

CF 2.44175 GHz
e

418 pts

Number of Hopping Frequencies: 80

Sﬂan 83.5 MHz
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03
TEST RESULTS: PASS

Level in dBm

I X n L I 1 L I X |

-

2400 2410 2420 2430

Spectrum I

2440
Frequency in MHz

T T T T T T T T T

2450 2460

Ref Level 0.00 dBm ® RBW 200 kHz

Attt 20 de SWT 47.4 ps & VBW 200 kHz Mode Auto FFT
SGL Count 100/100
® 1Pk Max

-5S0 dBm

-60 dBm

=70 dBm

-80 dim

-90 dBm

IalI:F 2.44175 GHz

418 pts

Span 83.5 MHz

Number of Hopping Frequencies: 80
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TEST A.3: TIME OF OCCUPANCY (DWELL TIME)

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

LIMITS:

LIMITS

The average time of occupancy on any channel shall not be greater than 0.4 seconds (400 ms)
within a period of 0.4 seconds multiplied by the number of hopping channels employed = 0.4 x 79=

31.6 seconds.

TEST SETUP:

Spectrum Analyzer

B
& oo EUT

Non-Conducted
Table

‘= Ground Reference Plane -
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#01 (GFSK)
TEST RESULTS: PASS
TEST RESULTS (Cont.) PACKET TYPE DH5

Transmit Time per Hop: 0.396 ms

5T

Level indBm

0 01 02 0.3 04 0.5 0.6 0T 0.8 0.9 1 1.1 1.2
Timeins

Spectrum |

Ref Level -10.00 dém & RBW (CHAMN) 500 kHz

= ALL Ocde & SWT 1.2 & VYBW 1 MHz
SGL Count 1/1 TRG:EXT

@ 1Pk Clrw

e

=20 dBm

-30 dBm

-40 dBm

=50 dBm

-60 dem

-70 dBm

-80 dBm

-100 dBm

CF 2.441 GHz 30001 pts 120.0 ms/

Number of hops over a period of 1.2 seconds: 5 hops.

Number of hops in the period specified in the requirements = (5 hops) x (31.6 s/ 1.2 s) = 131 hops.
Averaging time of occupancy = 0.396 ms x 131 hops = 51.876 ms per 31.6 seconds.
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (T1/4-DQPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE 2DH5

Transmit Time per Hop: 0.371 ms

Level in dBm

Trace Threshold

Spectrum |

0.6
Timeins

Ref Level -10.00 dém
0de e SWT 1.2 5 & VBW
TRG:EXT

b ALL
SGEL Count 1/1

® RBW (CHAN) 500 kHz

1 MHz

@ 1Pk Clrw

=20 dBm

-30 dem

-40 dBm

=50 dBm

-60 dBm

=70 cdBm

-80 dBm

-100 dBm

CF 2.441 GHz

30001 pts

120.0 ms/

Number of hops over a period of 1.2 seconds: 4 hops.

Number of hops in the period specified in the requirements = (4 hops) x (31.6 s/ 1.2 s) = 105 hops.
Averaging time of occupancy = 0.371 ms x 105 hops = 38.955 ms per 31.6 seconds.
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03 (8DPSK)
TEST RESULTS: PASS
TEST RESULTS (Cont.) PACKET TYPE 3DH5

Transmit Time per Hop: 0.381

Level indBm
s
=
t

A
=]

Trace Threshold

Spectrum | T

Ref Level -10.00 dém ® RBW (CHAN) 500 kHz

b ALL Ode & SWT 1.25 & VYBW 1 MHz
SGL Count 1/1 TRG:EXT

@ 1Pk Clrw

-20 dem

-30 dBm

-40 dBm

=50 dBm

-100 dBm

CF 2.441 GHz 30001 pts 120.0 ms/

Number of hops over a period of 1.2 seconds: 5 hops.

Number of hops in the period specified in the requirements = (5 hops) x (31.6 s/ 1.2 s) = 132 hops.
Averaging time of occupancy = 0.381 ms x 132 hops = 50.292 ms per 31.6 seconds.
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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 §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

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

power meter

L] |
-ﬁ“:t oo EUT

Non-Conducted
Table

-  Ground Reference Plane s

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

Maximum declared antenna gain: 3.2 dBi

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum conducted power (dBm) 1.6 1.2 1.2
Maximum EIRP power (dBm) 4.8 4.4 4.4

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

Lowest Channel

28T
20T
s 1071
m 4
=
——_—
£ ot T T—
R T
= 10t L i\-"““x
L / \
2400.5 2401 24015 2402 24025 2403 2403.5
Frequency in MHz
Connector 1 X Peak Connector 1
Middle Channel
25T
20T
s 1071
m 1
=
.
= o+ e, e—
_6 — — T —
i T = ~
T or — \
=20 / \\
2439.5 2440 24405 2441 24415 2442 24425
Frequency in MHz
Connector 1 X Peak Connector 1

Highest Channel

25T
201

Levelin dBm

24785 2479 2479.5 2480 2480.5 2481 24815
Frequency in MHz

Connector 1 X Peak Connector 1
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
TEST RESULTS: PASS
Maximum declared antenna gain: 3.2 dBi
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz

Maximum conducted power (dBm) 2.4 1.9 1.9
Maximum EIRP power (dBm) 5.6 5.1 5.1

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.

Lowest Channel

20T
101
“E3 0+ — i ——
s -
= L = .
T T T
= A01T " -
3 | . ./’__, ‘EIHM
7 ™.
=20+ “-H\
2399 2400 2401 2402 2403 2404 2405
Frequency in MHz
— Connector 1 X Peak Connector 1
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TEST RESULTS (Cont.)

CONDUCTED OUTPUT POWER

Middle Channel

20T
101
e 1
m e
- 07T o TTT—
£ - _f'-_(-‘_-’ E_“‘“—--h__
o P '“‘\_‘
= {0+ P =
g 10 T //, e
20+ \
2438 2439 2440 2441 2442 2443 2444
Frequency in MHz
Connector 1 > Peak Connector 1
Highest Channel
20T
1071
& e
S ot e T
E T™ "-’_--F 1\-\_\-_""-\-\._
T o —
= 10T - g
3 T /// \\.\1
201 " R T~
2477 2478 2479 2480 2481 2482 2483
Frequency in MHz
Connector 1 > Peak Connector 1
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03
TEST RESULTS: PASS
Maximum declared antenna gain: 3.2 dBi
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz

Maximum conducted power (dBm) 2.8 2.1 2.2
Maximum EIRP power (dBm) 6.0 5.3 5.4

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.

Lowest Channel

20T

10T
E T o
o - TTe—
o -
£
3
5 -
-

2399 2400 2401 2402 2403 2404 2405

Frequency in MHz

Peak Connector 1

Connector 1 X
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TEST RESULTS (Cont.)

Middle Channel

Level indBm
o
—

10T
20 ¢
2438 2439 2440 2441 2442 2443 2444
Frequency in MHz
Connector 1 X Peak Connector 1

Highest Channel

20T
101
2l
5 N
k=
©
&
-
2477 2478 2479 2480 2481 2482 2483

Frequency in MHz

Connector 1 X Peak Connector 1
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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

|_,‘| |
:tt: oo EUT

Non-Conducted
Table

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

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

5_

& 20F

Q

£ 1

3

o 401

A AS A M AN i oan bt st Mied sty et o i
2310 2320 2340 2360 2380 2400 2420 2440 2460 2483.5
Frequency in MHz
Limit ——  Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
{MHz) {dBm) (dB) {dBm)

2330.825000 -53.9 35.4 -18.5 | PASS
2330.775000 -54.1 35.6 -18.5 | PASS
2361.825000 -54.5 36.0 -18.5 | PASS
2361.875000 -54.5 36.0 -18.5 | PASS
2371.575000 -54.9 36.5 -18.5 | PASS
2330.875000 -55.0 36.5 -18.5 | PASS
2399.675000 -55.0 36.6 -18.5 | PASS
2371.625000 -55.1 36.6 -18.5 | PASS
2399.725000 -55.5 37.0 -18.5 | PASS
2355.425000 -55.5 37.0 -18.5 [ PASS
2397.675000 -55.6 37.2 -18.5 | PASS
2368.975000 =55.7 37.2 -18.5 [ PASS
2355.375000 -55.7 37.3 -18.5 [ PASS
2397.725000 =55.7 37.3 -18.5 [ PASS
2369.025000 -55.8 37.3 -18.5 [ PASS
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

X
(]
-

Level in dBm
IS
o

2460 2480 2500

2400 2420 2440
Frequency in MHz
Limit ——  Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
{MHz) {dBm) {dB) {dBm)
2485.575000 -55.0 36.2 -18.9 [ PASS
2485.625000 -55.2 36.3 -18.9 [ PASS
2487.425000 =55.8 37.0 -18.9 [ PASS
2487.375000 -56.0 371 -18.9 [ PASS
2498.525000 -56.0 371 -18.9 [ PASS
2491.525000 -56.1 37.2 -18.9 [ PASS
2485.525000 -56.2 37.3 -18.9 [ PASS
2498.675000 -56.2 37.3 -18.9 [ PASS
2489.325000 -56.2 37.4 -18.9 [ PASS
2499.225000 -56.2 37.4 -18.9 [ PASS
2489.375000 =56.3 37.4 -18.9 [ PASS
2498.625000 -56.3 37.4 -18.9 [ PASS
2499.175000 -566.3 37.5 -18.9 [ PASS
2491.475000 -56.3 37.5 -18.9 [ PASS
2496.475000 -56.4 37.5 -18.9 [ PASS
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

5 —
B [
5 20T
Q
£ 4
2
3 407
2310 2320 2340 2360 2380 2400 2420 2440 2460 24835
Frequency in MHz
Limit ——  Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
(MHz) {dBm) (dB) (dBm)
2376.525000 -54.2 35.8 -18.4 [ PASS
2376.475000 -54.4 36.0 -18.4 [ PASS
2348.275000 =55.0 36.6 -18.4 | PASS
2329.325000 -55.0 36.7 -18.4 [ PASS
2320.125000 -55.1 36.7 -18.4 [ PASS
2320.175000 -55.1 36.7 -18.4 [ PASS
2327.975000 -55.2 36.8 -18.4 [ PASS
2376.575000 =55.3 37.0 -18.4 [ PASS
2333.075000 -55.3 37.0 -18.4 [ PASS
2329.375000 -55.4 37.0 -18.4 [ PASS
2331.375000 -55.4 37.0 -18.4 [ PASS
2330.525000 -55.4 37.0 -18.4 [ PASS
2348.225000 -55.5 371 -18.4 [ PASS
2310.275000 -55.5 371 -18.4 [ PASS
2310.225000 -55.6 37.2 -18.4 [ PASS
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

5 e

5 20T

Q

k= 1

2

% 40

2400 2420 2440 2460 2480 2500
Frequency in MHz
Limit —— Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
(MHz) (dBm) | (dB) [ (dBm)

2484.075000| -55.4 36.9 -18.5 [ PASS
2498.925000| -55.8 37.3 -18.5 [ PASS
2497.225000| -55.9 374| -18.5|PASS
2490.725000| -56.0 37.5 -18.5 [ PASS
2498.975000| -56.0 37.5 -18.5 [ PASS
2490.775000| -56.0 37.5 -18.5 [ PASS
2484.125000| -56.0 37.5 -18.5 [ PASS
2497.275000| -56.1 37.6 -18.5 [ PASS
2486.225000| -56.2 37.7 -18.5 [ PASS
2486.125000| -56.3 37.8 -18.5 [ PASS
2497.925000| -56.3 37.8 -18.5 [ PASS
2486.175000| -56.3 37.8 -18.5 [ PASS
2497.975000| -56.4 37.9 -18.5 [ PASS
2492.375000| -56.4 37.9 -18.5 [ PASS
2495.125000| -56.5 38.0 -18.5 [ PASS
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (1/4-DQPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

Level in dBm

2310 2320 2340 2360 2380 2400 2420 2440 2460 2483.5
Frequency in MHz
Limit ———— Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
{MHz) (dBm) | (dB) [ {dBm)
2399.725000| -52.5 325 -20.0 | PASS
2399.675000| -52.9 32.8 -20.0 | PASS
2399.775000| -53.1 33.1 -20.0 | PASS
2399.875000| -53.4 334| -20.0 | PASS
2379.175000| -53.7 33.7 -20.0 | PASS
2399.525000| -53.7 33.7 -20.0 | PASS
2399.825000| -53.8 33.8 -20.0 | PASS
2379.125000| -53.9 33.8 -20.0 | PASS
2319.775000| -54.0 34.0 -20.0 | PASS
2336.275000| -54.1 34.1 -20.0 | PASS
2399.575000| -54.2 34.2 -20.0 | PASS
2319.825000| -54.3 34.2 -20.0 | PASS
2318.925000| -54.3 34.2 -20.0 | PASS
2312.475000| -54.3 34.3 -20.0 | PASS
2399.925000| -54.3 34.3 -20.0 | PASS
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

Level in dBm

:
T

2400 2420 2440 2460
Frequency in MHz
Limit ———— Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
(MHz) {dBm) (dB) {dBm)
2486.675000 -54.0 33.7 -20.3 | PASS
2492.225000 -54.1 33.7 -20.3 | PASS
2486.075000 -54.2 33.8 -20.3 | PASS
2492.175000 -54.2 33.9 -20.3 | PASS
2499.725000 -54.2 33.9 -20.3 | PASS
2485.725000 -54.4 34.0 -20.3 | PASS
2483.775000 -54.4 34.1 -20.3 | PASS
2486.625000 -54.5 34.2 -20.3 | PASS
2498.875000 -54.5 34.2 -20.3 | PASS
2486.125000 -54.5 34.2 -20.3 | PASS
2485.925000 -54.6 34.3 -20.3 | PASS
2485.775000 -54.7 34.3 -20.3 | PASS
2492.925000 -54.7 34.3 -20.3 | PASS
2483.725000 -54.7 34.3 -20.3 | PASS
2486.725000 -54.7 34.4 -20.3 | PASS
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

Lowest Channel

Level indBm

M N N
T T T

MY
™

2310 2320

2340 2360 2380 2400 2420 2440 2460 2483.5
Frequency in MHz
Limit —————  Sum Level x Fail
Measurements
Frequency Level | Margin | Limit | Result
(MHz) (dBm) | (dB) | (dBm)
2384.125000 -54.0 34.1 -19.9 | PASS
2384.175000 -54.1 34.1 -19.9 | PASS
2386.425000 -54.2 34.3 -19.9 | PASS
2386.475000 -54.3 34.4 -19.9 | PASS
2343.475000 -54.4 34.5 -19.9 | PASS
2328.325000 -54.4 34.5 -19.9 | PASS
2328.375000 -54.5 34.5 -19.9 | PASS
2365.975000 -54.5 34.6 -19.9 | PASS
2316.075000 -54.7 34.8 -19.9 | PASS
2338.525000 -54.7 34.8 -19.9 | PASS
2338.475000 -54.8 34.9 -19.9 | PASS
2343.525000 -54.9 35.0 -19.9 | PASS
2329.125000 -55.0 35.1 -19.9 | PASS
2384.075000 -55.0 35.1 -19.9 | PASS
2366.025000 -55.1 35.1 -19.9 [ PASS
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

g -20

£

é -30

3 =40

=50 E
2400 2420 2440 2460 2480 2500
Frequency in MHz
Limit Sum Level *® Fail
Measurements
Frequency Level | Margin | Limit | Result
(MHz) {dBm) {dB) {dBm)

2483.725000 -54.4 34.5 -19.9 [ PASS
2484.125000 -54.5 34.6 -19.9 [ PASS
2484.075000 -54.6 34.7 -19.9 | PASS
2493.225000 -54.6 34.7 -19.9 [ PASS
2484.475000 -54.8 34.9 -19.9 [ PASS
2493.275000 -54.9 34.9 -19.9 | PASS
2484.025000 -54.9 34.9 -19.9 [ PASS
2483.975000 -55.0 35.0 -19.9 [ PASS
2495.625000 -55.0 35.0 -19.9 | PASS
2495.675000 =55.0 35.1 -19.9 [ PASS
2494.325000 -55.0 35.1 -19.9 [ PASS
2492.475000 -55.1 35.2 -19.9 | PASS
2486.175000 -55.2 35.2 -19.9 [ PASS
2492.425000 -55.2 35.3 -19.9 [ PASS
2483.675000 -55.2 35.3 -19.9 | PASS
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#03 (8DPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

Level indBm

L ) I L L L
T T T T T T

2310 2320

2340 2360 2380 2400 2420 2440 2483.5
Frequency in MHz
Limnit —— Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
{MHz) {dBm) (dB) {dBm)
2399.575000 -50.2 30.1 -20.1 | PASS
2399.525000 -50.5 30.4 -20.1 | PASS
2399.625000 -50.7 30.6 -20.1 | PASS
2399.675000 -51.5 31.4 -20.1 | PASS
2399.725000 -51.8 31.7 -20.1 | PASS
2399.775000 -52.5 32.4 -20.1 | PASS
2399.475000 -52.8 32.7 -20.1 | PASS
2399.875000 -53.1 33.1 -20.1 | PASS
2399.925000 -53.3 33.2 -20.1 | PASS
2399.825000 -53.5 33.4 -20.1 | PASS
2386.275000 -54.2 341 -20.1 | PASS
2358.675000 -54.2 34.1 -20.1 | PASS
2358.625000 -54.3 34.2 -20.1 | PASS
2372.125000 -64.4 34.3 -20.1 | PASS
2350.925000 -54.4 34.3 -20.1 | PASS
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

Level in dBm
T T T T L T T T T T T 1

2400

Limit

2460 2480 2500

2440
Frequency in MHz
——  Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
(MHz) {dBm) {dB) {dBm)
2499.375000 -53.3 33.0 -20.3 [ PASS
2499.325000 -53.4 33.1 -20.3 [ PASS
2485.525000 -53.9 33.7 -20.3 [ PASS
2485.475000 -53.9 33.7 -20.3 [ PASS
2493.325000 -54.6 34.4 -20.3 [ PASS
2499.425000 -54.8 34.5 -20.3 [ PASS
2495.275000 -54.8 34.5 -20.3 [ PASS
2491.275000 -54.9 34.6 -20.3 [ PASS
2498.125000 -54.9 34.6 -20.3 [ PASS
2485.275000 -54.9 34.7 -20.3 [ PASS
2491.325000 -55.0 34.7 -20.3 [ PASS
2493.375000 -55.1 34.8 -20.3 [ PASS
2498.425000 -565.2 34.9 -20.3 [ PASS
2495.325000 -55.2 34.9 -20.3 [ PASS
2498.175000 -55.2 34.9 -20.3 [ PASS
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

Level in dBm

2310 2320 2340 2360 2380 2400 2420 2440
Frequency in MHz
Limit ——  Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
{MHz) (dEBm) | (dB)} | (dBm)
2390.425000 -45.2 36.7 -8.5 | PASS
2390.375000 -45.8 37.3 -8.5 | PASS
2390.475000| -45.9 37.5 -8.5 | PASS
2390.525000 | -49.9 41.4 -8.5 | PASS
2390.325000 -50.1 41.6 -8.5 | PASS
2312.675000 -52.8 44.3 -§.5 | PASS
-52.8 44.3 -8.5 | PASS
2392.325000 -53.1 44.7 -8.5 | PASS
2332.275000 -53.2 44.7 -§.5 | PASS
2392.375000| -53.2 44.8 -8.5 | PASS
2377.625000 | -53.4 44.9 -8.5 | PASS
2380.575000 -53.4 44.9 -8.5 | PASS
2380.525000 -53.4 45.0 -§.5 | PASS
2332.225000 -53.6 45.2 -8.5 | PASS
2377.675000 -53.T7 45.3 -8.5 | PASS
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

151

Level in dBm
R
(=]
T

-40 1
2400 2420 2440 2460 2480 2500
Frequency in MHz
Limit —— Sum Level X Fail
Measurements
Frequency Level | Margin | Limit | Result
(MHz) (dBm}) (dB) (dBm)
2485.425000 -52.7 441 -8.6 | PASS
2486.325000 -52.7 44.2 -8.6 | PASS
2485.375000 -52.8 44.2 -8.6 | PASS
2486.275000 -52.9 44.3 -8.6 | PASS
2484.375000 -53.8 45.2 -8.6 | PASS
2484.325000 -54.0 45.5 -8.6 | PASS
2486.375000 -54.1 45.5 -8.6 | PASS
2489.725000 -54.3 45.7 -8.6 | PASS
2489.675000 -54.3 45.7 -8.6 | PASS
2488.225000 -54.6 46.0 -8.6 | PASS
2485.475000 -54.6 46.0 -8.6 | PASS
2486.925000 -54.7 46.1 -8.6 | PASS
2484.275000 -54.7 46.1 -8.6 | PASS
2484.225000 -54.7 46.1 -8.6 | PASS
2486.875000 -54.8 46.2 -8.6 | PASS
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TEST A.6: EMISSION LIMITATIONS CONDUCTED (TRANSMITTER)

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

LIMITS:

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

SPECIFICATION

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

J.J
e ox EUT

Non-Conducted
Table

= Ground Reference Plang ==
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DEKRA Certification, Inc.
405 Glenn Dr. Suite 12,
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D DEKRA

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

Frequency range 30 MHz — 26 GHz

Low Channel:

40T

-60 T

Level in dBm

200 300 400500 8O01G

30M 5060 80100M 2G 3G 4G5G6 B10G 20G26G
Frequency in Hz
Limnit ——  3Sum Level — =~  Threshold x Critical Final Critical
Measurements
Frequency Level | Margin | Limit

(MHz) (dBm) | (dB) | (dBm) |
S5796.598066 -69.5 38.2 -31.4
2335.273109 -69.8 38.4 -31.4
5786.603804 | -70.8 39.4 | -31.4
2395.021008 -71.0 39.6 -31.4
3847.716851 -71.2 39.8 -31.4
S5776.609541 -T2.7 41.3 -31.4

20128.370697 | -74.2 428 -31.4]

19798.560030 -74.4 43.0 -31.4

19838.537080 -74.5 43.1 -31.4

19808.554292 | -74.5 431 -31.4]

20108.382172 -74.8 43.2 -31.4

20118.376434 -74.8 432 -31.4

19758.582979 -74.7 43.3 -31.4

20088.393646 -74.8 43.4 -31.4

19368.806736 -74.9 43.5 -31.4
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Mid Channel:
20T
E <ot
e +
2 w0t
-80 rpw
30M I 5.05:0 Is'cn mlm zun 3nu 461:560' 'E-['JEHIG 3G 4:3 555 . :;1{;:3 zn-:;za-s
Frequency in Hz
Limit Sum Level === Threshold x Critical x Final Critical
Measurements
Frequency Level | Margin | Limit

(MHz) (dBm) | (dB) [ (dBm)

5716.643965 -63.1 32.2 -31.0

5616.701339 -69.2 38.2 -31.0

2375.105042 -69.6 38.6 -31.0

5706.649703 -69.8 38.8 -31.0

3847.716851 -71.1 40.1 -31.0

2315357143 | -71.2 40.2 -31.0

5726.638228 -72.1 41.1 -31.0

5886.546430 -72.3 41.3 -31.0

5596.712813 -72.9 41.9 -31.0

5626.695601 -73.5 42.6 -31.0

SE96.655440 -73.8 42.8 -31.0

19798.560030 -74.4 43.4 -31.0

SEBG.BBI1TT -74.7 43.8 -31.0

19778.571504 -74.9 44.0 -31.0

20108.382172 -75.0 44.0 -31.0
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TEST RESULTS (Cont.):

High Channel:
201
& a0t
® |
2 w0t
B0+ WMJ*‘M
30M I Ell!]EID I Bltrl Dl;]M 200 300 46{560 I Ie.clm 1 G 3G 4:!3 5:!3 r; . ;3 1{;5 2C:GQE:G
Frequency in Hz
Limit Sum Level —+ == Threshold s Critical * Final Critical
Measurements

Frequency Level | Margin | Limit

(MHz) (dBm) (dB) {dBm)

2538.468445 =71.3 39.9 -31.4

3847.716851 -71.3 39.9 -31.4

19788.565767 =74.2 42.8 =-31.4

19778.571504 -T4.4 43.1 -31.4

19748.588717 -74.6 43.2 -31.4

20128.370697 -T4.6 43.3 -31.4

2488.4971.31 -7T4.6 43.3 -31.4

19818.548555 -74.9 43.5 -31.4

20108.382172 -75.0 43.7 -31.4

19838.537080 -75.0 43.7 -31.4

19408.783787 -75.1 43.8 -31.4

19828.542818 -715.2 43.9 -31.4

19388.7952861 -75.3 43.9 -31.4

19738.594454 -15.5 44.1 -31.4

19798.560030 -75.6 44.2 -31.4
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
TEST RESULTS: PASS

Low Channel:

=
1
1

1
rJ
=
1
T

Level indBm
I
bl

1
[=3]
=
1
T

|

5060 8000 200 30040®00 800G 2G

30M 3G 4GEGE 810G 206G
Frequency in Hz
Limit Sum Level - Threshold X Critical X Final Critical
Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
4807.166065 -65.5 30.6 -34.9
2365.147059 -68.4 335 -34.9
2375.105042 -71.9 37.0 -34.9
2385.063025 -72.1 37.2 -34.9
19408.783787 -73.1 38.3 -34.9
19828.542818 -73.2 38.3 -34.9
19378.800999 -73.3 38.5 -34.9
19038.996069 -73.4 38.5 -34.9
20098.387909 -73.5 38.6 -34.9
19838.537080 -73.5 38.6 -34.9
19808.554292 -73.5 38.7 -34.9
2325.315126 -73.6 38.8 -34.9
19388.795261 -73.6 38.8 -34.9
19058.984594 -73.8 38.9 -34.9
19818.548555 -73.8 38.9 -34.9
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TEST RESULTS (Cont.):

Middle Channel:

D_-

_20__

=40+

-R0T

Level in dBm

anwuw

5060 80100M

200 30040000 8001G

30 2G 3G 4GHGE 810G 206G
Frequency in Hz
Limit Sum Level - Threshaold X Critical X Final Critical
Measurements

Frequency Level Margin Limit

(MHz) (dBm) (dB) (dBm)
5566.730025 -63.8 30.6 -33.2
911.281513 -67.0 33.7 -33.2
921.239496 -69.1 35.9 -33.2
5536.747238 -69.4 36.1 -33.2
5526.752975 -69.4 36.2 -33.2
5516.758712 -70.1 36.9 -33.2
2508.485657 -70.1 36.9 -33.2
4877.125903 -70.6 37.4 -33.2
5546.741500 -71.3 38.1 -33.2
2538.468445 -71.5 38.3 -33.2
4887.120166 -72.0 38.8 -33.2
2498.491394 -73.2 40.0 -33.2
19358.812473 -73.3 40.1 -33.2
19788.565767 -73.4 40.2 -33.2
19078.973119 -73.6 40.3 -33.2

Report No: 3231ERM.010

Page 62 of 87

02/15/2022




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

United States of America
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TEST RESULTS (Cont.):

High Channel:
_20__
e 1
3 -d0+
£ 1
> -60t
)
_SU__
308 BOGO BOIO0M 200 300400E00 8001G 2G 3G 4G5GE 810G 206G
Frequency in Hz
Limit Sum Level - Threshold X Critical Final Critical
Measurements
Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
19798.560030 -53.6 17.9 -35.6
19848.531343 -53.6 18.0 -35.6
19378.800999 -53.7 18.1 -35.6
19838.537080 -53.7 18.1 -35.6
19778.571504 -53.8 18.2 -35.6
19358.812473 -53.8 18.2 -35.6
19388.795261 -54.0 18.3 -35.6
19758.582979 -54.0 18.4 -35.6
19748.588717 -54.1 18.5 -35.6
19828.542818 -54.2 18.6 -35.6
19458.755100 -54.3 18.6 -35.6
19468.749363 -54.3 18.7 -35.6
19818.548555 -54.3 18.7 -35.6
19408.783787 -54.3 18.7 -35.6
20138.364960 -54.3 18.7 -35.6
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D DEKRA

TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03
TEST RESULTS: PASS

Frequency range 30 MHz — 26 GHz

Low Channel:

U T
20T
I-_-En L
= 40t
§ B0+
A0 _:—m_____ﬁ____ﬂmmwwwww
30M 5060 BOIOOM 200 300400500 B001G 26 3G 4G5G6 810G 206266
Frequency in Hz
Limit Sum Level —--—--=  Threshold * Critical Final Critical
Measurements
Frequency Level | Margin | Limit
(MHz) (dBm) | (dB) | (dBm)

2395.021008 | -60.8 261 -34.7

4807.166065 | -64.7 30.0| -34.7

1737.794118 | -66.5 31.8| -347

2365.147059 -67.0 32.3 -34.T

911.281513 -67.4 32.7 -34.7

1757.710084 -67.8 33.1 -34.T

921.239496 -68.3 33.6 -34.7

2335.273109 -68.6 33.9 -34.7

901.323529 =71.1 36.3 -34.7

2385.063025 -71.2 36.5 -34.7

2325.315126 -71.7 37.0 -34.7

2375.105042 -72.0 3r.3 -34.7

19788.565T6T -72.1 374 -34.7

2345.231092 -T2.3 3iT.6 -34.7

19768.577242 723 37.6 -34.7
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TEST RESULTS (Cont.):

Mid Channel:

Level in dBm

Z;#F-ﬂ__-%wu

LM

30M

Lirmit

it

t t "t t "ttt +—

5060 BO0OM 200 300 400500 BOOMG 2G 3G 4G5GE 810G 206266
Freguency in Hz
Sum Level —--—---  Threshold * Critical Final Critical
Measurements
Frequency Level | Margin | Limit
| (MHz) | (dBm) | (dB) | (dBm)
1737.794118 | -60.9]  28.0] -32.9]
1757.710084 | -63.4 30.5| -32.9
1747.752101 | -64.3 31.4| -32.9|
2508.485657 -65.4 325 -32.9 |
921.239496 -66.0 33.1 -32.9 |
911.281513 -66.5 336 -32.9 |
2375105042 | -68.0 35.1 -32.9 |
5546.741500 -69.7 36.8 -32.9
2498.491394| -T0.4 374 -32.9
4877126903 -T2.5 396) -32.9
19058.984594 | -72.9 40.0 -32.9
19848.531343| -73.0 40.1 -32.9 |
19378.800999 | -73.3 40.4 -32.9
5536.747238 =734 40.5 =32.9 |
2385.063025]| -T3.5 406| -32.9)
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TEST RESULTS (Cont.):

High Channel:
U-"—
20T
&
: A0+
§ &0t ‘_M
o)
30M 5060 BOIOM 200 300400500 B8001G  2G 3G 4G5G6 810G 206266
Frequency in Hz
Limit Sum Level —--—---  Threzhold * Critical Final Critical
Measurements
Frequency Level | Margin | Limit
| (dBm) | (dB) | (dBm)
19358.812473|  -52.0 21.6] -30.3
19768.577242| -52.6 223 303
19348.818211] -53.0 227] -30.3
17739.741925 =53.1 22.8 -30.3
19058.984594 -53.5 23.1 -30.3
19778.671504 =53.6 23.2 -30.3
19808.554292 -53.6 23.3 -30.3
19828.542818 =53.6 23.3 -30.3
19818.548555 -53.6 23.3 -30.3
19038.996069 =53.7 23.4 -30.3
19408.783787 -53.7 23.4 -30.3
19888.508394 =53.7 23.4 -30.3
19848.5631343 -53.8 23.4 -30.3
19798.560030 =53.8 23.5 -30.3
19838.537080 -53.8 23.5 -30.3
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TEST A.7 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
(MH2) (dBuVv/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 for the frequency range 1-18 GHz (Double ridge horn
antenna) and.at 1m for the frequency range 18-26 GHz (Double ridge horn antenna).

For radiated emissions in the range 18-26 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 Chamber

Tumtable
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Radiated measurements setup 1 < f < 18 GHz
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Radiated measurements setup f > 18 GHz
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TESTED SAMPLES:

S/02
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TESTED CONDITIONS MODES: TC#01 (GFSK)

TEST RESULTS: PASS

Frequency range 30 MHz — 1000 MHz
The spurious emissions below 1 GHz do not depend on the operating channel selected in the EUT.

The results in the following plots and tables show the maximum measured levels in the 30-1000 MHz range.

Frequency range 1 GHz — 26 GHz

The results in the following plots and tables show the maximum measured levels in the 1-26 GHz range including
the restricted bands 2.31-2.5 GHz.

TEST RESULTS (Cont.): 30 MHz - 1000 MHz

Middle Channel

RF_FCC_15.247_E Field_30MHz_1GHz

o

=

} |
1

La
=
f
T

(=5
=
f
T

ra
=
f
T

Level in dBuV/m

—_
=

=
f
T

30k 50 &0 a0 100M 200 300 400 500 oo 1G
Frequency in Hz

PK+_hMAXH
— PK+_CLRWR
m— TX limits to Spurious Emission FCC15.247 (30MHz to 1GHz) Restricted Bands QPK Limit
\V4 MaxPeak-PK+ (Single)
X CuasiPeak-QPK (Single)

Maximizations

Frequency MaxPeak QuasiPeak | Pol | Azimuth
(MHz) (dBuVv/m) (dBuVv/m) (deg)

161.871500 29.8 20.0 H 134.0
240.005000 43.3 30.7 H 180.0
243.012000 36.4 26.4 \Y 95.0
600.020500 41.4 37.9 \Y, 0.0
797.997500 47.3 42.7 \Y 155.0

1000.000000 42.4 37.6 \Y 12.0
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TEST RESULTS (Cont.) 1 GHz - 18 GHz

Lowest channel

1001

Level in dBuVv/m

Frequency in GHz

AVG_MAXH

PE+_MAXH

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

Maximizations

Frequency PK+_MAXH | AVG_MAXH | Pol Comment
(MHz) (dBpVv/m) (dBpuVv/m)
2402.000000 95.1 909 | H Fundamental
18000.000000 55.1 452 | H
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TEST RESULTS (Cont.)

Middle Channel

1001

Level in dBuV/m

Frequency in GHz

AVG_MAXH

PE+_MAXH

———— T¥ limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands PK Limit
— TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comment
(MHz) (dBuVv/m) (dBuVv/m)
2441.000000 94.5 919 | H Fundamental
18000.000000 55.8 452 | H
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TEST RESULTS (Cont.)

Highest Channel

1001

Level in dBuVv/m

Frequency in GHz

AVG_MAXH

PE+_MAXH

= T limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands PK Limit
— TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Maximizations

Frequency PK+_MAXH | AVG_MAXH | Pol Comment
(MHz) (dBuVv/m) (dBuVv/m)
2480.000000 94.0 90.0 | H Fundamental
18000.000000 56.2 456 | H
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TEST RESULTS (Cont.) 18 GHz - 26 GHz

Lowest Channel

Level in dBuv/m
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—  TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit
Middle Channel
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c A0 aprineitinr gyl e e et
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3 304
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10T
0 t t t t t t t t t t t t t t t |
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Frequency in GHz
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T limits 1o Spurious Emission FCC15.247 (1-26 GHz2) Resticted Bands PK Limit
— Tx limits to Spurious Emission FCC15.247 (1-26 GHz) Bestricted Bands AYG Limit
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TEST RESULTS (Cont.)

Highest Channel
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—  TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit
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TEST RESULTS (Cont.)

Middle Channel

1007

90T

a0

0T

60T

Level in dBuv/m

50+

401

e A

30 t
2310

AVG_MAXH
PR+ _MAXH

2350 2400
Frequency in MHz

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
—  TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Highest Channel
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Level in dBpv/m
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40T
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PK+_MAXH

2350 2400
Frequency in MHz
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TESTED SAMPLES:

S/02

TESTED CONDITIONS MODES:

TC#02 (T1/4-DQPSK)

TEST RESULTS:

PASS

Frequency range 30 MHz — 1000 MHz

The spurious emissions below 1 GHz do not depend on the operating channel selected in the EUT. GFSK
Modulation was identified as a worst case.

Frequency range 1 GHz — 26 GHz

The results in the following plots and tables show the maximum measured levels in the 1-26 GHz range including

the restricted bands 2.31-2.5 GHz.

TEST RESULTS (Cont.)

1GHz - 18 GHz

Lowest Channel

1007

Level in dBuv/m

AVG_MAXH
PK+_MAXH

a8 10
Frequency in GHz

T limits 1o Spurious Emission FCC15.247 (1-26 GHz2) Resticted Bands PK Limit
= T limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AVG Limit

Maximizations
Frequency PK+_MAXH | AVG_MAXH | Pol Comment
(MHz) (dBuVv/m) (dBuVv/m)
2403.000000 92.8 89.7 | H Fundamental
18000.000000 55.3 454 | H

TEST RESULTS (Cont.)
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Middle Channel

1007

Level in dBuv/m

Frequency in GHz

AVG_MAXH

PE+_MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Maximizations

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

2441.000000 92.4 86.6 | H Fundamental

18000.000000 55.3 457 | H Fundamental

90T

80T

70T

60T

Level in dBuV/m

ol ) |

30 + t t t t t t i
2310 2350 2400 2450 2500
Frequency in MHz

AVG_MAXH

PK+_MAXH

= TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands PK Limit
— TX limits to Spurious Emission FCC15.247 {1-26 GHz) Restricted Bands AVG Limit
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TEST RESULTS (Cont.)

Highest Channel

1007

Level in dBuv/m

Freauency in GHz

AVG_MAXH

PK+_MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands PK Limit
— TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Maximizations

Frequency | PK+ MAXH | AVG_MAXH | Pol Comment
(MHz) (dBpVv/m) (dBuVv/m)
2480.500000 90.8 86.7 | H Fundamental
18000.000000 55.6 453 | H
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TEST RESULTS (Cont.)

18 GHz - 26 GHz

Lowest Channel

Level in dBuvV/m

Freauency in GHz

AVG_MAXH
PR+ _MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz2) Resticted Bands PK Limit
— TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Level in dBpv/m

Frequency in GHz

AVG_MAXH
PR+ _MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz2) Restricted Bands PK Limit
T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AW G Limit
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TEST RESULTS (Cont.)

Highest Channel
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—  TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

TEST RESULTS (Cont.):

RESTRICTED BAND 2.31 GHz - 2.5 GHz

Lowest Channel

Level in dBpV/m

1007

0T

80

0T

60T

| J

30 t t
2310 2350

2400 2450 2500

Frequency in MHz

AYVG_MAXH
PR+ _MAXH

= TX limits to Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
= TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AVG Limit
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TEST RESULTS (Cont.)

Middle Channel
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Highest Channel
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= TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit
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TESTED SAMPLES:

S/02

TESTED CONDITIONS MODES:

TC#03 (8DPSK)

TEST RESULTS:

PASS

Frequency range 30 MHz — 1000 MHz

modulation was selected as a worst case.

Frequency range 1 GHz — 26 GHz

the restricted bands 2.31-2.5 GHz.

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

The results in the following plots and tables show the maximum measured levels in the 1-26 GHz range including

TEST RESULTS (Cont.) 1 GHz - 18 GHz

Lowest Channel

1007

Level in dBuvV/m

Frequency in GHz

ANVG_MAXH

PE+_MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Maximizations

Frequency | PK+ MAXH | AVG_MAXH | Pol Comment
(MHz) (dBpVv/m) (dBpV/m)
2403.000000 94.8 874 | H Fundamental
18000.000000 55.1 453 | H
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TEST RESULTS (Cont.)

Middle Channel

1007

Level in dBuv/m

Freauency in GHz

AVG_MAXH

PK+_MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
—  TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Maximizations

Frequency | PK+ MAXH | AVG_MAXH | Pol Comment
(MHz) (dBpVv/m) (dBpVv/m)
2441.000000 93.0 87.3 |V Fundamental
18000.000000 54.4 45.3
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TEST RESULTS (Cont.)

Highest Channel

1007

Level in dBuv/m

Freaquency in GHz

AVG_MAXH

PK+_MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
— TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

Maximizations

Frequency | PK+ MAXH | AVG_MAXH | Pol Comment
(MHz) (dBpVv/m) (dBpVv/m)
2480.500000 93.3 89.7 | H Fundamental
18000.000000 54.6 455 |V
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TEST RESULTS (Cont.)

18 GHz - 26 GHz

Lowest Channel
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Middle Channel
a0
0T
E0T
£
E 5uwwwﬁw
=
3 " i e S e e T
o e e it i i
T’ -+
>
3 a0+
20T
101
0 t t t t t t t t t t t t t t |
18 19 20 21 22 23 24 2h 26
Frequency in GHz
AVG_MAXH
PK+_MaXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands PK Limit
— TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit
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TEST RESULTS (Cont.)

Highest Channel

Level in dBuv/m

Freauency in GHz

AVG_MAXH

PE+_MAXH

T limits 1o Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
—  TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AYG Limit

RESTRICTED BANDS 2.31GHz - 2.5 GHz

Lowest Channel
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= TX limits to Spurious Emission FCC15.247 (1-26 GHz) Resticted Bands PK Limit
= TX limits to Spurious Emission FCC15.247 (1-26 GHz) Restricted Bands AVG Limit
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TEST RESULTS (Cont.)

Middle Channel
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