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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 PODTOOQO.

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

VW MIB Regio is a Display Audio Infotainment Unit with capacitive 10"TP touch screen with following
functionalities: USB 3.1/USB Video, USB Hub, Bluetooth EDR 2.4 GHz, Audio BT streaming music, control and
browsing, Wi-Fi hotspot Functionality/Wireless 2.4GHz and 5 GHz band, GNSS receiver-GLONASS, GPS.

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

Usage of samples

Samples undergoing test have been selected by: The client.

Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° DELE .Of
reception
2501B/08 Vehicular Radio 2GM.035.180.A VWZ722W0130069 10/31/2019
2501B/23 Harness 10/31/2019
2501B/30 Fakra USB Cable @~ - 10/31/2019
1. Sample S/01 has undergone following test(s):
All conducted tests indicated in appendix A & B.
Sample S/02 is composed of the following elements:
Control N° Description Model Serial N° DES .Of
reception
2501B/06 Vehicular Radio 2GM.035.180.A VWZ7Z22W0130037 10/31/2019
2501B/20 Harness 10/31/201
1. Sample S/02 has undergone following test(s):
All radiated tests indicated in appendix A & B.
Following Accessory item was used with Sample S/02 to perform testing
Control N° Description Model Serial N° LR pf
reception
2501B/37 GPS & Am/FM 6C0.035.501.G5FQ 02S AZWPL 11/11/2019
radio antenna
2501B/32 Fakra USB Cable - - 10/31/2019
Report No: 2501BERM.007 Page 4 of 163
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Test sample description

D DEKRA

Ports...oceii :

Cable
e AENNE ST &g TR Specified | Attached | Shielded
length [m] | during test

AM/FM Antenna Connection:

X O
Fakra
GPS Antenna Connector: Fakra X O
USB Video Port X O
USB 3.0 X O
Main Connectors X O

Supplementary information to the
POMS. .. :

Dual USB HUB Type C

Rated power supply .......cccceennnn

Voltage and Frequency

Reference poles

L1 L2 L3 N PE

O | AC: O O O ] O
] | AC: O O O O |
] | DC:

X | DC: 13.5/ Wireless 2.4 GHz and 5 GHz band

Rated POWETr ......ccoovveviviiiiiieenel

Sleep current: 300 pA

Clock frequencies .........cccccueeenn

48 KHZ, 26 MHZ, 25 MHZ, 36.864 MHZ, 16 MHZ

Other parameters........ccccceeevennns

Display Screensize: 10.1" (diagonal) FHD,

2.14:1, Landscape, Transmissive, Normally

black, ADStype

Software Version ..........ccceevevevnnnns

0107

Hardware version...........cccoeeeoeen

HO4

Dimensions incm (L x W x D) ....:

260.31 X 130.72 X 153.15

Mounting position...........cccceevn

[] | Table top equipment

[1 | Wall/Ceiling mounted equipment

[] | Floor standing equipment

[] | Hand-held equipment

X | Other: Vehicle / Automotive use

Modules/parts .........ccccceveveeeennnnns

Module/parts of test item

Type Manufacturer

N/A

Report No: 2501BERM.007
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Accessories (not part of the test Description Type Manufacturer
TEEM) e :

GPS Antenna Antenna -

Harnesses to power up the Radio Harnesses | -

SMA Connectors SMA -

USB Cables UsSB
Documents as provided by the Description File name | Issue date
applicant........ccococeeeviiieeeniieeeen :

PoA

Declaration letters

Application Forms FDT 30_14

Application forms FRF88_01 FRF91_02

Copy of marking plate:

Made in Brazil UWZ7Z210130069
255 UPMULF-181815-AJ
29.10.19 ©9:38:3F 2SS-MNS@9.10. 1986118813

Identification of the cli

ent

VISTEON CORPORATION

ONE VILLAGE CENTER DRIVE, VAN BUREN TOWNSHIP, MI, 48111 U.S.A

Testing period and place

Test Location DEKRA Certification Inc.
Date (start) 11/5/2019
Date (finish) 11/26/2019

Document history

Report number Date

Description

2501BERM.007 11-27-2019

First release

Report No: 2501BERM.007
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Environmental conditions

D DEKRA

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

Min. =15°C
Temperature Max. = 35 °C
. - Min. =30 %
Relative humidity Max. = 75 %
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
a0

Relative humidity mgx :3705 gjo

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

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

Temperature Min. =15°C
Max. = 35°C

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

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

Remarks and comments

The tests have been performed by the technical personnel: Divya Adusumilli, BhagyaShree Chaudhary,

Poojita Bhattu and Koji Nishimoto.

Testing verdicts

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

Report No: 2501BERM.007
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D DEKRA

Summary
FCC PART 15 PARAGRAPH / RSS-247 (Bluetooth EDR)
Section FCC Spec Clause RSS Spec Test Description Verdict Remark
Clause
§2.1049 & § 20dB Emission Bandwidth, Occupied Bandwidth
Al RSS-247 5.1 . .
15.247 (a) (1) SS 51(0) & Carrier Frequency Separation P N/A
A2 §15.247 (a) (1) (iii) | RSS-247 5.1 (d)| Number of hopping channels P N/A
A3 §15.247 (a) (1) (iii) | RSS-247 5.1 (d)| Time of Occupancy (Dwell Time) P N/A
Maximum peak conducted output power and
A4 § 15.247 (b) (3) RSS-247 5.4 (b) antenna gain P N/A
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 has internal antenna.
FCC PART 15 PARAGRAPH (WIFI 2.4GHz)
Section FCC Spec Clause RSS Spec Test Description verdict Remark
Clause
§2.1049 & 99% Occupied Bandwidth & 6dB Bandwidth
B.1 §15.247 (3) (2) RSS-247 5.2 (a) P N/A
B.2 §15.247 (b) RSS-247 5.4 (d)| Maximum Output Power and antenna gain P N/A
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
- 8§15.247(d) RSS-247 5.5 Emission limitations Conducted (Transmitter) N/A Refer 1
B.5 8§15.247 (d) RSS-247 5.5 Emission limitations Radiated (Transmitter) P N/A
Supplementary information and remarks:
1: Device has internal antenna.
Report No: 2501BERM.007 Page 8 of 163 11-27-2019
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List of equipment used during the test

D DEKRA

Conducted Measurements

Test system Rohde & Schwarz TS 8997:

CONTROL LAST NEXT

NUMBER pIESERI el CALIBRATION | CALIBRATION

1039 Signal analyzer Rohde & Schwarz FSV40 2018/10 2020/10

1009 RF generator Rohde & Schwarz SMB100A 2019/08 2021/08

1042 RF generator Rohde & Schwarz SMBV100A | 2018/01 2021/01

101 Climatic chamber Espec 2019/01 2020/01

Radiated Measurements

CONTROL LAST NEXT

NUMBER lESERIPUIeNY CALIBRATION | CALIBRATION
Semi anechoic Absorber Lined Chamber

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

1064
3142E

1057 Double-ridge Waveguide Horn antenna 1-18 2017/03 2020/03
GHz

1056 Double-ridge Waveguide Horn antenna 18- 2017/03 2020/03
40 GHz

1012 Rohde & Schwarz EMI Test Receiver ESR26 | 2018/09 2020/09

1014 Spectrum analyzer Rohde & Schwarz FSV40 | 2019/04 2021/04
RF pre-amplifier 1-18 GHz Bonn Elektronik

0981 BLMA 0118-2A 2018/10 2021/05

1015,

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

1019, 1020

Report No: 2501BERM.007
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Appendix A: Test results (Bluetooth EDR)
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PRODUCT INFORMATION

The following information is provided by the client

Information Description
Modulation FHSS

Adaptive Adaptive equipment
Operating Frequency Range 2400 — 2483.5 MHz
Nominal Channel Bandwidth 20 MHz

RF Output Power 16 dBm

Extreme operating conditions

- Temperature range -40 °C to +70 °C
Antenna type BT/WLAN Automotive Chip Antenna
Antenna gain -4 dBi

Nominal Voltage

- Supply Voltage 13.5 Vdc

- Type of power source DC voltage
Equipment type Bluetooth EDR
Geo-location capability No

Report No: 2501BERM.007 Page 12 of 163

11-27-2019



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

United States of America

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:
P1/4-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: 2501BERM.007
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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 mw.

TEST SETUP:

Spectrum Analyzer

N —
& oo EUT

Non-Conducted
Table

‘= Ground ReferencePlane =

Report No: 2501BERM.007 Page 14 of 163 11-27-2019
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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) 930 930 930
Occupied bandwidth (kHz) 885 885 885
Measurement uncertainty (kHz) <+ 1.80
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 pus 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 13/ max. 150 17/ max. 150 11 / max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.07 dB 0.04 dB 0.03 dB
Report No: 2501BERM.007 Page 15 of 163 11-27-2019
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D DEKRA

TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

Level in dBm

Middle Channel

Level in dBrm

2402 2402.5 2403
Frequency in MHz

2440

Highest Channel

1071

Level in dBm

2441 2441.5 2442
Frequency in MHz

24789

2480 2430.5 2481
Frequency in MHz

Report No: 2501BERM.007
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TEST RESULTS (Cont.): OCCUPIED BANDWIDTH

Lowest Channel

5-—
ot
E
] %
s
-
-
-
- |
2401 24015 2402 2402.5 2403

Freguency in MHz

Middle Channel

=10 & |
1

Level in dBm

2440 2440.5 2441 2441.5 2442
Frequency in MHz

Highest Channel

10717

Level in dBm

2479 2478.5 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 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 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 0.30 dB 0.30 dB
Run 6 / max. 150 6 / max. 150 7 / max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.05 dB 0.11 dB 0.06 dB
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TEST RESULTS (Cont.) CARRIER FREQUENCY SEPARATION

Spectrum | ?

Ref Level 20.70 dBm Offset 0.70 d& & RBW 300 kHz
jo  Att 30 dB  SWT 1ms @ VBW 300 kHz Mode Sweep
® 1AP Max

D2[1] 0.10 dB|
1.12800 MHz
10 dBm i Mi[1] 6.52 dBm

% ™\ AN AT il
\/ \ N/ \/

-10 dBrmn

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

Fd

Start 2.438 GHz 1000 pts Stop 2.446 GHz
Measuring... UENELELD WG

L L

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

Report No: 2501BERM.007 Page 19 of 163 11-27-2019



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

United States of America

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 (MHZz) 1.230 1.230 1.260
Occupied bandwidth (MHz) 1.160 1.160 1.160
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 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
Report No: 2501BERM.007 Page 20 of 163 11-27-2019
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TEST RESULTS (Cont.): 20 dB BANDWIDTH

Lowest Channel

Level in dBm

2401 2401.5 2402 2402.5 2403
Frequency in MHz

Middle Channel

Level in dBm

2440 2440.5 2441 2441.5 2442
Frequency in MHz

Highest Channel

Lavel in dBrm

2478 24795 2480 2430.5 2481
Frequency in MHz

Report No: 2501BERM.007 Page 21 of 163 11-27-2019



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

United States of America

D DEKRA

TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Lowest Channel

Level in dBm

2401 2401.5 2402 2402.5 2403
Frequency in MHz
Middle Channel
£
D =
E
2
=
w
-
-
- )
2440 2440.5 2441 2441.5 2442
Frequency in MHz
Highest Channel
5T
u--
E
g
=
]
=
-
-}
2478 2479.5 2480 2480.5 2481

Freguency in MHz
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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 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 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 0.30dB 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

Spectrum I EAD

Ref Level 20.70 dBm Offset 0.70 dB @ RBW 300 kHz
jo Att 30 dB  SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1AP Max

D2[1] 0.08 dB|
1.08000 MHz|

10 dBm T = Mi1[1] 5.32 dBm
)

W«mmﬁwmw%m 2.44090800 GHz
0 dBm

-10 dBmn

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

rd

Start 2.438 GHz 1000 pts Stop 2.446 GHz
B—
L ]—I J Measuring... RRRERNN G y

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 2441 MHz 2480 MHz
20dB bandwidth (MHZz) 1.265 1.265 1.265
Occupied bandwidth (MHz) 1.175 1.175 1.175
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 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 0.50dB 0.50dB 0.50 dB
Run 11 / max. 150 11 / max. 150 13/ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.05dB 0.02 dB 0.07 dB
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TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

Level in dBm

2401

Middle Channel

24025
Frequency in MHz

A W%MH

2403

E
&
E L
§ 30t
=407 W w
'UD‘ =
2440 24405 2441 24418 2442
Frequency in MHz
Highest Channel
5
D.-
10T
E L
B
17
o
i
=l
1265 Mz | v’
t T t T T t T i
24749 2479.5 2480 24805 2431

Frequency in MHz
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TEST RESULTS (Cont.)

OCCUPIED BANDWIDTH

Lowest Channel

Lewvel in dBm

d et

Highest Channel

Level in dBm

2401 2401.5 2402 2402 5 2403
Frequency in MHz
Middle Channel
5._
DJ-.
10T
£ L
m
=l
|
W
F
el
t t + 1 t t |
2440 24405 2441 24415 2442

Freguency in MHz

1,178 Mz | A\

2479

2478.5

2480 24805 2481
Frequency in MHz
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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 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 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 0.30dB
Run 6 / max. 150 6 / max. 150 5/ max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.24 dB 0.06 dB 0.20 dB
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TEST RESULTS (Cont.)

CARRIER FREQUENCY SEPARATION

Spectrum nf
Ref Level 20.70 dBm Offset 0.70 d& & RBW 300 kHz
jo Att 30 dB  SWT 1ms @ VBW 300 kHz Mode Sweep
® 1AP Max
D2[1] -0.46 dB
1.12000 MHz,
10 dBm — M1[1] 5.39 dBm
¥y 02 2.44090000 GHz
- mmwmwwmﬂwm
m
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm 2
| |
|
Start 2.438 GHz 1000 pts Stop 2.446 GHz
—eeee e’
L JTL J Measuring... EUENELLLD WO Y

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

=n sl
' oo EUT

Non-Conducted
Table

= Ground Reference Plane ==
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01

TEST RESULTS:

PASS

1071

107

20t

Level in dBm

=30

401

SR e oo vy

2400 2410 2420 2430 2440

2480
Frequency in MHz

2480

2470 24835

Spectrum I

Raf Lewvel 10.00 dim
An 30 da
SGL Count 100/100

- RBW 200 kHz
BWT 474 yg & VBW 200 kHz

Mode Auto FFT

@ 1Pk Max

T O eI
(TJTITTTgrr

e ——

Sl i

<700 il

20 dbimy

CF 2.44175 GHz 410 pts

FLN

Number of Hopping Frequencies: 79

fipan B3.5 MHz
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TESTED SAMPLES:

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

Level in dBm

2400 2410 2420

Frequency in MHz

Spectrum I

Ref Lewel 10.00 dBm
L 30 oB
Sl Count 100/100

- RBW 200 kHz
BWT AT 4 s & VYBW 200 kHz

Miode Auto FFT

@ LRl Max

%’.:I;P.A_a A I_||._"_|'.|r|.=_'|_.l'. ll”"l J;Irl;'l.l'u'l\."l. _"'.li

ALY

s AU

-""u"h'u"ﬂ ﬂ,‘”‘_; A ﬂJ"u"Ulj, A r-lj"."'l Lk -'-n'.li'* A AR

20 B

0 v

20 i

i

I-"."-EI i

&0 diim

70 ey

=20 dim

CF 2.44175 GHz
f———

410 pts

4

Number of Hopping Frequencies: 79

=i

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

Lewel in dBm

Spectrm |

2420

2440 2450
Frequency in MHz

2430

2480

Rl Lmwisl 10,00 diwm
ALt a0 @8
SGL Count 100,100

BWT 474 s & YOW 200 kM2

& RBW 200 kHr
Mada Auto FET

@ L=k Man

MALAM AL ANA B AN WAL

ll') 1LII'J“ :I.nh.

A ALV MANILMA I "‘f" i ;lﬂln.r-‘.rl r,,'ﬂ. h _-1‘| LA -'L."]

—

CF 344178 GHz

418 pts

4

Number of Hopping Frequencies: 79

Fun 3.5 MHz
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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

==z
= 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: 2.868 ms

Spectrum # I

Ref Level 11.00 dBm

(=)

o Att 35 dB @ SWT
SGL TRG:VID
@ 14P Clrw

& RBW 100 kHz
Sms & VBW 300 kHz

M1

od

Dgglj
]

0.25 dB
2.85826 ms
4.52 dBm
170.17 ps

i

d

T

I ”I‘ ll| ‘ I ||II |]| ||]l Il| |

dBm

ABTm=—=TRG -39.000 dBm

dem

dBm

v |

dBm

80 dBm

s VL e g sl

CF 2.441 GHz

!
1
Ml ||

JF R

N

1000 pts

A ]’:
Spectrum |

Ref Level 11.00 dBm

J

Ready

500.0 ps/

CHRNRNRED WG 7

(=)

o Att
SGL TRG:VID
@ 1Pk View

@ RBW 100 kHz

35dB & SWT 3 s @ VBW 300 kHz

0 dBm

D2[1]

-10 dBm

M1[1]

0.94 dB
2.87 ms
54.39 dBm
2.07 ms

-20 dBm

-30 dBm

a0 aBmF=HTRG, -39.000 dBrr

+50 dBm

A

o

AR
il

N

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

1000 pts

300.0 ms/

JU

Number of hops over a period of 3 seconds: 10 hops.

Ready

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s / 3 s) = 105.33 hops.
Averaging time of occupancy = 2.868 ms x 105.33 hops = 302.08 ms per 31.6 seconds.

- —
CHEENENED WO A

Measurement uncertainty (%)

<+0.12
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (PI4DQPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE 2DH5

Transmit Time per Hop: 2.849 ms

Spectrum J# I

Ref Level 11.00 dBm

(=)

o Att
SGL TRG:VID
@ 1AP View

@ RBW 100 kHz

35dB @ SWT 5.6 ms @ VBW 300 kHz

M1

0 dem 4

D2[1]

-10 dBrm—

-20 dBm

mari]

-4.93 dB
2.84905 ms
3.55 dBm
487.69 ps

rrrtr

-30 dBm

U daBm——TRG -39.000 dBm

-50 dBm

0

|

CF 2.441 GHz

'l[[l

1000 pts

LN AN
560.0 ps/

J

Spectrum I

Ref Level 11.00 dém

Ready GNERNNNED WO Y

(7]

o Att
SGL TRG:VID
@ 1Pk Max

« RBW

100 kHz

35dE @ SWT 35 @ VBW 300 kHz

0 dpm

D2[1]

-10|dem

Mi[1

-22.82 dB
2.85 ms
32.68 dBm
488 ps

-20|dem

|-30|dBm

—oldBm——TRG -39.000 dBrr

AL L oo

-60 dBm

LT LR SRS ”A L“!}Ll‘

-70 dBm

-80 dBm

CF 2.441 GHz

1000 pts

JU

Number of hops over a period of 3 seconds: 9 hops.

300.0 ms/
Ready CRENNENED &0 y

Number of hops in the period specified in the requirements = (9 hops) x (31.6 s/ 3 s) = 94.8 hops.
Averaging time of occupancy = 2.849 ms x 94.8 hops = 270.08 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.12
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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: 2.872

Spectrum # |

oo
A
Ref Level 11.00 dBm @ RBW 100 kHz
o Att

35 dE @ SWT 5ms @ VBW 300 kHz
SGL TRG:VID
@ 1AP Clrw

M1 D2[1] 2.43 dB
\ 4 2.87287 mps
0 dBm 1 }

3456 dP.T;\

-10 deém

-20 dBm

-30 dBm

4 dBm—TRG -39.000 dBm

-50 dBm

[}

LR R R

CF 2.441 GHz 1000 pts 500.0 ps/
m—
( N ) Ready GRRNENREY WO Y
S
Spectrum I 'IAB
Ref Level 11.00 dBm @ RBW 100 kHz
o Att 35dB @ SWT 3 s @ VBW 300 kHz
SGL TRG:VID
@® 1Pk Max
D2[1] 1.61 dB
2.87 ms
0 dBm mM1[1] -54.93 dBm
2.p7 ms
-10 dBm
-20 dBm
-30 dBm
U asr==TRG -39.000 dBm
750 dBm J‘ll,,, t
b m,ﬁ'jﬂu Mt g WMW 1 h -*"lULnu«L wvdumlwww kbt
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 1000 pts

300.0 ms/
—
| Ready CHERRRNED WO

Y
Number of hops over a period of 3 seconds: 10 hops.

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s / 3 s) = 105.33 hops.
Averaging time of occupancy = 2.872 ms x 105.33 hops = 302.50 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.12
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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)
e Soe EUT

Non-Conducted
Table

= Ground Reference Plane s

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

Maximum declared antenna gain: -4 dBi

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum conducted power (dBm) 6.7 7.5 8.9
Maximum EIRP power (dBm) 2.7 3.5 4.9
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.):

CONDUCTED OUTPUT POWER

Lowest Channel

Level in dBm

2400.5 2401

Connector 1

Middle Channel

10t

Level in dBm

-101

*

2401.5 2402
Frequency in MHz

Peak Connector 1

2438.5

Connector 1

Highest Channel

1071

Level in dBm

*

2441
Frequency in MHz

24415 2442

Peak Connector 1

Connector 1

2478.5 2480
Frequency in MHz

Peak Connector 1
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
TEST RESULTS: PASS
Maximum declared antenna gain: -4 dBi
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum conducted power (dBm) 6.0 6.9 8.4
Maximum EIRP power (dBm) 2 2.9 4.4
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.

Lowest Channel

25T
207
1071
E
[ B e e
o - — T—
€ ot g
[
= + -
& o .
- - ey
-0t - =
___.-'" H""-\-\_
v -.\'--\.
=207
T 1 r + t t ¥ ¥ 1 ¥ + |
2388 2400 2401 2402 2403 2404 2405
Frequency in MHz
Conneactor 1 x FPeak Connector 1
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TEST RESULTS (Cont.)

CONDUCTED OUTPUT POWER

Middle Channel

T
201
- s
S 10T
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] 'ﬂ"'__ e S
- o+ o g
-
- - __.-""df -N._\
; ~
-10T // \
)
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% 101 BMRSASeSatate- eI
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= ] o
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10 / \
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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: -4 dBi
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum conducted power (dBm) 6.2 7.2 8.9
Maximum EIRP power (dBm) 2.2 3.2 4.9
Measurement uncertainty (dB) <+0.78

Lowest Channel

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.

25
20
g 10
m T
o e —
£ 0 T
M i -
=10 - i
o~
.-"'-' \""\__
o \\-\.
=20
t t 1 } t t + t t |
2388 2400 2401 2402 2403 2404
Freguency in MHz
Connector 1 x Feak Connactor 1
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TEST RESULTS (Cont.)

Middle Channel

20T

07T

=101

a0t

Lewvel in dBm
=]
t

5 § 5

2438 2438

Connector 1 *

Highest Channel

207

10T+

Lewvel in dBm

2440 2441 2442
Frequency in MHz

Peak Connector 1

2477 2478
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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

—
ét [:nu EUT

Non-Conducted
Table

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

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

0t

207

Level in dBm

WW

L ¥ 1 T

T 1 T

2310 2320 2340 2380 2380 2400 2420 2440
Frequency in MHz
Lirnit Surm Lewvel * 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
Sweep Points 1800 1670
Sweep time 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 4 [ max. 150 5/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.20 dB

¥

2460

2483.5
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

07 :
i |
u - 1
S0+ | |
F - f
@ 20t J
= L
® -30T ‘
J.I - |
= 40t -
L ||
S0+ I'.
PURFRRTIRERIPT W ¥ 1T IR i [y o Snve it oF ) WW
-ﬁﬂ-ww“
2400 2420 2440 2480 2480 2500
Fregquency in MHz
Lirmit Sum Level 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
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 9/ max. 150 4 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

Level in dBm

-104
-201

WMMMMMMW
|

2310 2320 2340 2380 2380 2400 2420 2440 2480 24835
Frequency in MHz
Lirnit Sum Level * 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
Sweep Points 1800 1670
Sweep time 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 4/ max. 150 100/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.23dB
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

107 5
+ ot i i [|1|" T |'.! ] 1’| Ik _u[l|" i ‘]H
gL
! (VAR i Il
10+ |
E | ‘
[r1]
° 207
c i
£ a0t
3
401
-50F
T Stk
2400 2420 2440 2480 2430 2500
Freguency in MHz
Lirnit Sum Lavel 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
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 117 / max. 150 4 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.09 dB 0.00 dB
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (PI14DQPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

1071
u _—
-0t
F
@ 201
= ]
& -301
J.I r
= 401
=501
&0
2310 2320 2340 2380 2380 2400 2420 2440 2480 2483.58
Frequency in MHz
Lirnit Sum Level * 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
Sweep Points 1800 1670
Sweep time 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 4 [ max. 150 17 / 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)

-10¢

Lavel in dBm

50T

B0+

=207

=307

40t

2400

Lirmnit

2420 2440 2480 2480
Frequency in MHz
Sum Level » 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
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 10 / max. 150 4 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.27 dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

Lowest Channel

101
-0t
F b
@ 201
1_: ]
5 -301
: 4 |
= 401 -
ECvE l
1 ]
-80
2310 2320 2340 2380 2380 2400 2420 2440 2480 2483.5
Frequency in MHz
Lirnit Sum Leveal 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
Sweep Points 1800 1670
Sweep time 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 4 [ max. 150 125/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

[

Level in dBm

A A A

[}
e gyt
2400 2420 2440 2480 2480 2500
Freguency in MHz
Lirnit Sum Level b F il
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
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 128 / max. 150 4 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 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)

Level in dBm

Kb g e M b bl
2310 2320 2340 2380 2380 2400 2420 2440 2480 24835
Frequency in MHz
Lirmit Sum Lavel 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
Sweep Points 1800 1670
Sweep time 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 4 [ max. 150 11/ max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.06 dB

Report No: 2501BERM.007

Page 53 of 163

11-27-2019




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

United States of America

D DEKRA

TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

Lewvel in dBm

2400 2420 2460
Frequency in MHz
Lirnit Sum Lewvel 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
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 8 / max. 150 4 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.03dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

1071
u -_—
-10%
E -
@ 201
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& -301
= r
-
= .40
=501
-80
2310 2320 2340 2380 2380 2400 2420 2440
Frequency in MHz
Lirnit Sum Level 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
Sweep Points 1800 1670
Sweep time 113.672 ps 94.727 ps
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 4 [ max. 150 126 / max. 150
Stable 3/3 0/3
Max Stable Difference 0.00 dB 0.03 dB

2450

2483.5
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TEST RESULTS (Cont.): HOPPING ON (Highest channel)

Level in dBm

o R

2420 2440 2480 2480
Frequency in MHz
Lirnit Sum Level 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
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 10.000 dBm 10.000 dBm
Attenuation 30.000 dB 30.000 dB
Detector MaxPeak MaxPeak
Sweep Count 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep type FFT FFT
Preamp off off
Stable mode Trace Trace
Stable value 0.50 dB 0.50 dB
Run 127 | max. 150 4 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 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 (uVv/m) Field strength Measurement
(MHz) (dBuV/m) distance (m)
0.009-0.490 2400/F(kHz) - 300
0.490-1.705 24000/F(kHz) - 30
1.705 - 30.0 30 - 30
30-88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
960 - 25000 500 54 3

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

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

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

TEST SETUP

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna is situated at 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.

Report No: 2501BERM.007 Page 57 of 163 11-27-2019




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

United States of America

D DEKRA

TEST SETUP (CONT.)

Radiated measurements Setup f <1 GHz

Reference ground plane

77 Al ]

ALC Chamber | Antenna
/_ Tower
b 3m — . Bi-log
EUT ) Antenna
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point RF
A ﬂ;ﬁ | cale EMI Test
; I3 [ 1 S Receiver
Tumtable | ¥ —
0.8m i A | Pre-amplifier
o | ==
A / /

Cantrol reom

Radiated measurements setup f > 1 GHz

[T

arld Bires ght

Lk e /_ [ Anterna

- =T torwar

Ham
ant=rna

ALC chamber

Cantral raam

TESTED SAMPLES:

S/02

TESTED CONDITIONS MODES:

TC#01 (GFSK)

TEST RESULTS:

PASS

Frequency range 30 MHz — 1000 MHz

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.

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

The results in the following plots and tables show the maximum measured levels in the 1-26 GHz range including
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TEST RESULTS (Cont.): 30 MHz — 1000 MHz (GFSK)

Middle Channel

RF_FCC_15.247 _E Field_30MHz_1GHz

Level in dBuV/m
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Frequency in Hz

alll

Pl +_hdAxH

Fk+_CLRWR

T limits to Spurious Emission FCC15.247 (30MHz to 1 GHz) Restricted Bands QPK Limit
M axPeak-PK+ (Single)

Cu asiPeak-0PK (Single)

Maximizations

Frequency MaxPeak QuasiPeak | Pol | Azimuth
(MHz) (dBpV/m) (dBuV/m) (deg)
33.152500 28.3 223 |V -14.0
77.384500 21.3 13.2 | V 180.0
233.457500 27.2 217 |V -180.0
319.496500 32.2 296 | H -85.0
361.255000 46.0 452 | H 119.0
624.998000 40.3 36.0 | H -20.0
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TEST RESULTS (Cont.)

1 GHz — 18 GHz (GFSK)

CHANNEL: Lowest (2402 MHz).

1007
30+
80+
70+

60T

Level in dBuV/m

01

0T

20 t

Ay G_hAKH
F+_tAxH

3G

4G 5G

Frequency in Hz

m— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T¥ limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

Maximizations

Frequency PK+_MAXH AVG_MAXH Pol Comment
(MHz) (dBpv/m) (dBuV/m)
1375.000000 47.5 36.8 | H
2402.000000 95.6 948 | H Fundamental
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz).

1001
0T
g0
0T

B0

Level in dBuV/m

50T

0T

Pl t

A G_MAKH
PR+ _MAxH

G 4G hG B a 10G 18G
Frequency in Hz

= T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— TH limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

Maximizations

Frequency PK+_MAXH AVG_MAXH Pol Comment
(MHz) (dBuV/m) (dBpVv/m)
1375.000000 46.9 36.8
2441.000000 95.5 94.7 Fundamental
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz).

1007
30+
80+
70+

60T

Level in dBuV/m

01

0T

20 t } } } }
1G 2G 3G 4G BEG B

Frequency in Hz

Ay G_hAKH
F+_tAxH

m— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T¥ limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

Maximizations

Frequency PK+_MAXH AVG_MAXH Pol Comment
(MHz) (dBuV/m) (dBuV/m)
1375.000000 46.7 372 | H
2480.000000 97.7 96.7 | H Fundamental
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TEST RESULTS (Cont.)

18 GHz — 26 GHz (GFSK)

CHANNEL: Lowest (2402 MHz).

fmn)
[}
1
1

Level in dBuV/m

Freauency in GHz

A G_MAXH
PR +_MAxH

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

CHANNEL: Middle (2440 MHz).

Level in dBuV/m

T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AYG Limit
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30 t t t t t t t t t t t t |
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Frequencv in GHz
AN G hMAXH
PR +_hAxH
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz).
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AN G hAXH

P +_bdAxH

T limits to Sputious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

RESTRICTED BANDS

2.31 GHz - 2.5 GHz (GFSK)

CHANNEL: Lowest (2402 MHz)
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Frequency in MHz

AN G MARKH
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— T limits to Spurious Emission FCC18.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AV G Limit
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

1007
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0+

60

Level in dBuV/m

50

40 %

2n + + + }
2310 2400

Freauency in MHz

A G_MAXH
PE.+_kAxH

m— T imits to Spurious Emission FCC165.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

CHANNEL: Highest (2480 MHz)
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Level in dBuV/m

504

40+
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2310 2400
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AN G_haxH
Pk +_ b AxH
= T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz)
T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz)

Restricted Bands PK Limit
Restricted Bands AVG Limit

Report No: 2501BERM.007 Page 65 of 163

11-27-2019




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

United States of America

D DEKRA

TESTED SAMPLES:

S/02

TESTED CONDITIONS MODES:

TC#02 (PI4DQPSK)

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.

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.)

1 GHz - 18 GHz (PI14DQPSK)

CHANNEL: Lowest (2402 MHz).

1007
0T
g0
0T

B0

Level in dBuV/m

50T

0T

20 t } } }
1G 205G 3G 4G hG

Frequency in Hz

A G MAKH
P +_tbxH

m— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T¥ limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

Maximizations

Frequency PK+_ MAXH | AVG_MAXH Pol Comment
(MHz) (dBpVv/m) (dBpV/m)
1375.000000 46.2 37.0
2402.000000 95.3 918 | H Fundamental
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz).

1001
90+
a0
0T

60T

Level in dBuV/m

0T

0T

20 t
1G 2G

A G_MAXH
FE+_tAxH

3G 4G RG B a8 10G 18G
Frequency in Hz

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

Maximizations

Frequency PK+_MAXH | AVG_MAXH Pol Comment
(MHz) (dBpv/m) (dBuV/m)
1375.000000 46.7 369 | H
2441.000000 94.4 910 | H Fundamental
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

100

a0

801

0T

60T

50T

Level in dBpV/m

4D-M
3':'__

2l t
1G 2G

AvG_MAXH
P+ _tAxH

3G 4G 5G B 8 10G 18G
Freguency in Hz

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

Maximizations

Frequency PK+_ MAXH | AVG_MAXH Pol Comment
(MHz) (dBpv/m) (dBpv/m)
1375.000000 46.4 370 | H
2480.000000 96.4 93.8 | H Fundamental
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TEST RESULTS (Cont.)

18 GHz — 26 GHz (P14DQPSK)

CHANNEL: Lowest (2402 MHz)

[=u]
—_
1
1

Level in dBuV/m

CHANNEL: Middle (2440 MHz)

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

35T
30 } } } } } } } } } } } } } } |
18 14 20 21 22 23 24 25 26
Frequency in GHz
Ay G MAXH
Pl +_hd A H

Level in dBuv/m

Freauency in GHz

AN G_MAXH
PR +_MAXH

T limits to Spurious Emission FCC15.247 {(1GHz to 26 GHz) Restricted Bands PK Limit
T limits to Spurious Ermission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

Level in dBuV/m

Freauency in GHz

A G_MAXH

PE+_hAXH

m— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
—  TX limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

TEST RESULTS (Cont.): RESTRICTED BAND 2.31 GHz — 2.5 GHz (PI4DQPSK)

CHANNEL: Lowest (2402 MHz)

100
a0+ n

801

0T

60T

Level in dBuV/m

50+

40+

20 } t t t t t t |
2310 2350 2400 200
Frequency in MHz

A G_hAxH

PE +_hdAxH

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

CHANNEL: Middle (2440 MHz)

100

g0

0T

B0

Level in dBuV/m

50

30T

20 t t t t t t t |
2310 2350 2400 2500
Frequency in MHz

ANG_MAXKH

PE +_kAxH

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

CHANNEL: Highest (2480 MHz)

1007
901

g0

0T

B0+

Level in dBuV/m

504

wl Al

20 t t t t t t t |
2310 2380 2400
Frequency in MHz

A G_MAXH
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m— TR limits to Spurious Emission FCC165.247 (1GHz to 26 GHz) Restricted Bands FK Limit
— TX limits to Spurious Emission FCC15.247 (1GHz to 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

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

modulation was selected as a worst case.

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.)

1 GHz - 18 GHz (8DPSK)

CHANNEL: Lowest (2402 MHz)

100
90+
g0
701

60T

Level in dBuV/m

0T

0T

20 t

Ay G AKH
F+_tdAxH

3G

4G 5G

Frequency in Hz

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

Maximizations

Frequency PK+ MAXH | AVG_MAXH Pol Comment
(MHz) (dBpVv/m) (dBpV/m)
1374.500000 47.3 36.6 | H
2402.000000 95.2 914 | H Fundamental
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

1001
90T
a0
0T

60T

Level in dBuV/m

50T

0T

Pl t

A G_hAXH
PR+ _MAxH

G 4G bG B
Frequencv in Hz

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

Maximizations

Frequency PK+ MAXH | AVG_MAXH Pol Comment
(MHz) (dBpVv/m) (dBpV/m)
2441.500000 87.5 84.0 | V Fundamental
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

1001
0+
B0
0+

BOT

Level in dBuV/m

80T

0T

20 t
1G 2G

AN G_MARH
P+ _td AxH

3G 4G EG B 8 10G 18G
Freguency in Hz

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

Maximizations

Frequency PK+ MAXH | AVG_MAXH Pol Comment
(MHz) (dBpVv/m) (dBpVv/m)
2480.000000 96.1 923 | H Fundamental
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TEST RESULTS (Cont.)

18 GHz — 26 GHz (8DPSK)

CHANNEL: Lowest (2402 MHz)

[=n}
o
1
1

Level in dBuV/m

Frequency in GHz

AV G_MAXH
PR +_hAxH

CHANNEL: Middle (2440 MHz)

T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PE Limit
T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AYG Limit

Level in dBuV/m

Frequency in GHz

—  AVG_MAXH
—  PK+_hMaxH

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

CHANNEL: Highest (2480 MHz)

Level in dBpV/m

Frequency in GHz

A G_hMAXH

PR +_kAXH

m— T¥ limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— X limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

RESTRICTED BANDS 2.31 GHz - 2.5 GHz (8DPSK)

CHANNEL: Lowest (2402 MHz)
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a0+ n
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Level in dBuV/m
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40+«

30+

20 + + + + + + + |
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Frequency in MHz
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T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

1001

90+

|

0+

601

50

Level in dBpV/m

30T

20 t t t } } } } |
2310 2350 2400 2500

Frequency in MHz

AN G hAXH

P +_bdAxH

T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

CHANNEL: Highest (2480 MHz)
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o] h

801

0T

Level in dBuV/m

50+

20 t t t t t t t |
2310 2350 2400 2450 2500
Frequency in MHz

AN G MAKH

Pl +_hAxH

T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AYG Limit
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Appendix B: Test results (WI-FI 2.4GHz)
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PRODUCT INFORMATION

The following information is provided by the supplier, in accordance with clause 5.4.1:

Information Description
Modulation DSSS/OFDM
Maximum RF Output Power b/g mode: 14 dBm

n20 mode: 8 dBm

n40 mode: 6 dBm

Operating Frequency Range 2412 — 2462 MHz
Nominal Channel Bandwidth 20 MHz
40 MHz

Extreme operating conditions

- Temperature range -20°C to +55 °C
Antenna type BT/WLAN Automotive Chip Antenna
Antenna gain -4 dBi

Nominal Voltage

- Supply Voltage 13.5 vdc

- Type of power source DC voltage
Equipment type WIFI 2.4GHz b/g/n20/n40
Geo-location capability No
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DESCRIPTION OF TEST CONDITIONS

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.

TEST DESCRIPTION
CONDITIONS

Power supply (V):

Channel Bandwidth: 20 MHz

Test Frequencies for Conducted/Radiated tests
Lowest channel: 2412 MHz

Middle channel: 2437 MHz

Highest channel: 2462 MHz

TC#01@
(b mode)

Power supply (V):

Channel Bandwidth: 20 MHz

TC#02W
(g mode)

Test Frequencies for Conducted/Radiated tests
Lowest channel: 2412 MHz

Middle channel: 2437 MHz

Highest channel: 2462 MHz

Power supply (V):

Channel Bandwidth: 20 MHz
Test Frequencies for Conducted/Radiated tests

Lowest channel: 2412 MHz

TC#03W Middle channel: 2437 MHz

(n mode) Highest channel: 2462 MHz

Channel Bandwidth: 40 MHz
Test Frequencies for Conducted/Radiated tests

Lowest channel: 2422 MHz
Middle channel: 2437 MHz
Highest channel: 2452 MHz

Note (1): For spurious emissions for OFDM modes 802.11g and 802.11n20,802.11n40 a preliminary
scan was performed to determine the worst case. The following tables and plots show the results for
DSSS modulation (802.11b) and the worst case in OFDM modulation (802.11n).

The data rates of 1Mb/s for 802.11b, 6Mb/s for 802.11g, MCSO for 802.11n20 and 802.11n40 were
selected based on the 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: Part 15 Subpart C §15.247 and RSS-247
LIMITS:

Test standard: §2.1049, Part 15 Subpart C 815.247(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

=
it In__u_' EUT

Non-Conducted
Table

= Ground Reference Plane e
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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
6dB Bandwidth (MHz) 10.150 9.150 9.150
Occupied bandwidth (kHz) 14.500 14.200 14.000
Measurement uncertainty (kHz) <+1.80
6dB 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 100.000 kHz 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz 300.000 kHz
Sweep Points 800 800 800
Sweep time 56.836 us 56.836 us 56.836 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
Sweep Count 100 100 100
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 0.50dB 0.50dB
Run 14 / max. 150 7 / max. 150 7 [ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.05dB 0.21 dB 0.27 dB
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TEST RESULTS (Cont.):

6 dB BANDWIDTH

Lowest Channel

1871
1071

Level in dBm

[

Middle Channel

15717
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Level in dBm

2405

2410 2415 2420 2425 24302432

Freguency in MHz

Do

Highest Channel

1651
1071

Lavel in dBm

2435 2440 2445 2450 2455 24587

Frequency in MHz

-

2442 2445

2455

2480 2485 2470 2475 24302482

Freguency in MHz
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TEST RESULTS (Cont.):

OBW 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 200.000 kHz 200.000 kHz
VBW 1.000 MHz 1.000 MHz 1.000 MHz
Sweep Points 400 400 400
Sweep time 28.477 us 28.477 us 28.477 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
Sweep Count 100 100 100
Filter 3dB 3dB 3dB
Trace Mode Max Hold Max Hold Max Hold
Sweep type FET FFT FFT
Preamp off off off
Stable mode Trace Trace Trace
Stable value 0.30dB 0.30dB 0.30dB
Run 6/ max. 150 7 / max. 150 6/ max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.04 dB 0.24 dB 0.05dB
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (g mode)

TEST RESULTS: PASS
Lowest frequency | Middle frequency | Highest frequency
2412 MHz 2437 MHz 2462 MHz
6dB bandwidth (MHz) 8.800 9.050 8.900
Occupied bandwidth (MHz) 13.500 13.400 13.300
Measurement uncertainty (kHz) <+ 1.80
6dB 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 100.000 kHz 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz 300.000 kHz
Sweep Points 800 800 800
Sweep time 56.836 us 56.836 us 56.836 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
Sweep Count 100 100 100
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 0.50dB 0.50dB
Run 101 /max. 150 | 75/ max. 150 78 / max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.05dB 0.06 dB 0.25dB
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TEST RESULTS (Cont.):

6 dB BANDWIDTH
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TEST RESULTS (Cont.):

OBW 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 200.000 kHz 200.000 kHz

VBW 1.000 MHz 1.000 MHz 1.000 MHz

Sweep Points 400 400 400

Sweep time 28.477 us 28.477 ys 28.477 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

Sweep Count 100 100 100

Filter 3dB 3dB 3dB

Trace Mode Max Hold Max Hold Max Hold

Sweep type FET FFT FFT

Preamp off off off

Stable mode Trace Trace Trace

Stable value 0.30dB 0.30dB 0.30dB

Run 46 / max. 150 25/ max. 150 41 / max. 150

Stable 3/3 3/3 3/3

Max Stable Difference 0.03dB 0.18 dB 0.00dB
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TEST RESULTS (Cont.): OCCUPIED BANDWIDTH
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