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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

The CMU is an infotainment head unit that combines a wealth of options and features into the Mazda vehicle.
Bluetooth, Wi-Fi, USB, touch screen capability, navigation and connected services are all features that the CMU

has control over. The CMU is designed to have a multimodal interface where the user can exercise the system
using voice control, multimodal commander input or touch screen interface.

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° Date of
receptlon
2668/01 Vehicular Radio MAZDA 68 CMU  VPLFYF55885471AB  12/09/2019
Conducted sample

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

Control N Description Model Serial N° Crie
receptlon

2668/07 Harness Cable 12/09/2019

2668/12 USB Cable 12/09/2019

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° Date of
reception
Vehicular Radio
2668/04 . MAZDA_68_CMU  VPLFYF55885494AB 12/09/2019
Radiated sample

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

Control N° Description Model Serial N° DES .Of
reception
2668/08 Harness Cable 12/09/2019
2668/13 USB Cable 12/09/2019

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

D DEKRA

POMS. ..o : Cable
e EE 2l SesEplion Specified | Attached | Shielded
length [m] during test
4 pin LVDS Connector O O
8 pin USB Connector O O
GPS Connector O O
28 pin Vehicle Connector 1 O O
18 pin Power connector O O
Supplementary information to the Not Provided
POMS. .o :
Rated power supply .......ccccvevnnn Reference poles
Voltage and Frequency
L1 L2 L3 N PE
L |AC: O U O O O
L |AC: O U O O O
X | DC: Nominal Voltage: 12 VDC
O |DcC:
Rated POWET .......c.cocevreeieenn Not Provided
Clock frequencies ............coco.o.... Not Provided
Other parameters..............c.........: Not Provided
Software version .........ccccceeeeeenn 74.00.040A
Hardware version.........ccccccoeeen VPHALF-14B115-FD
Dimensions incm (L x W x D) ....: 178X150.9X50 mm
Mounting position........................ O | Table top equipment
] | Wall/Ceiling mounted equipment
[] | Floor standing equipment
[] | Hand-held equipment
X Other: Vehicle / Automotive use
Modules/Parts ........cccoeeeeeens Module/parts of test item Type Manufacturer
N/A
Accessories (not part of the test Description Type Manufacturer
(10101 PSPPI :
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Documents as provided by the Description

File name

Issue date

applicant.......cccccceviniiiiiiienel

Copy of marking plate:

Identification of the client

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) 12-23-2019

Date (finish) 01-20-2020

Document history

Report number Date

Description

2668ERM.006 02-18-2020 First release
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Environmental conditions

D DEKRA

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

Min. =15 °C
Temperature Max. = 35 °C
200
Relative humidity mlgx :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
a0

Relative humidity mgx :3705 g;o

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

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

Temperature Min. =15°C
Max. = 35°C

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

Air pressure

Min. = 860 mbar
Max. = 1060 mbar

Remarks and comments

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

Sravani Gollamudi, Poojita Bhattu and Koji Nishimoto.
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Testing verdicts

D DEKRA

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

Summary
FCC PART 15 PARAGRAPH / RSS-247 (Bluetooth EDR)
Section FCC Spec Clause RSS Spec Test Description verdict Remark
Clause
§2.1049 & § 15.247 20dB Emission Bandwidth, Occupied Bandwidth
Al (@ (1) RSS-2475.1 (b) & Carrier Frequency Separation P N/A
A2 § 15.247 (a) (2) (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
A4 § 15.247 (b) (3) RSS-247 5.4 (b) Maximum peak conducted output power and P N/A
antenna gain
A5 § 15.247 (d) RSS-247 5.5 Band-edge conducted emissions compliance P N/A
(Transmitter)
- § 15.247 (d) RSS-247 5.5 Emission limitations Conducted (Transmitter) N/A Refer 1
A.6 § 15.247 (d) RSS-247 5.5 Emission limitations Radiated (Transmitter) P N/A
Supplementary information and remarks:
1: Device has an internal antenna. No testing required.
FCC PART 15 PARAGRAPH (WI-FI 2.4GHz)
Section FCC Spec Clause RSS Spec Test Description Verdict Remark
Clause
B.1 (§a)2.(12())49 & 815247 RSS-247 5.2 (a)| 99% Occupied Bandwidth & 6dB Bandwidth P N/A
B.2 § 15.247 (b) RSS-247 5.4 (d)| Maximum Output Power and antenna gain P N/A
B.3 § 15.247 (d) RSS-247 5.5 Band-edge conducted emissions compliance b NIA
(Transmitter)
B.4 § 15.247 (e) RSS-247 5.2 (b)| Power Spectral Density P N/A
- §15.247(d) RSS-247 5.5 Emission limitations Conducted (Transmitter) N/A Refer 1
B.5 §15.247 (d) RSS-247 5.5 Emission limitations Radiated (Transmitter) P N/A
Supplementary information and remarks:
1: Device has an internal antenna. No testing required.
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List of equipment used during the test

Conducted Measurements

Test system Rohde & Schwarz TS 8997:

CONTROL LAST NEXT
NUMBER IR Fleh ARSI IRl CALIBRATION | CALIBRATION

1039 Signal analyzer Rohde & Schwarz FSVv40 2018/10 2020/10

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

1041 RF generator Rohde & Schwarz SMB100A 2017/04 2020/04

Radiated Measurements

CONTROL LAST NEXT
NUMBER DESCRIPTION MANUFACTURER MODEL CALIBRATION | CALIBRATION

1179 Semi anechoic Absorber FRANKONIA | SAC 3 plus “L” 2017/08 2020/08

Lined Chamber
1064 Biconical Log antenna ETS LINDGREN 3142E 2018/01 2020/01
1057 Double-ridge Waveguide | ¢ | \\pGREN 3115 2017/03 2020/03
Horn antenna 1-18 GHz
Double-ridge Waveguide
1056 Horn antenna 18-40 GHz ETS LINDGREN 3115 2017/03 2020/03
. ROHDE &
1012 EMI Test Receiver SCHWARZ ESR26 2019/12 2021/12
ROHDE &
1014 SIGNAL ANALYSER SCHWARZ FSV40 2019/04 2021/04
BONN
0981 LOW NOISE BLMAO0118-2A
PREAMPLIEIER ELEKTRONIK 2018/10 2020/10
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Appendix A:

Test results (Bluetooth EDR)
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PRODUCT INFORMATION

D DEKRA

The following information is provided by the client

Information Description
Modulation FHSS (GFSK, Pi/4-DQPSK, 8DPSK)
Adaptive Adaptive equipment without the possibility to

switch to a non-adaptive mode.

Operating Frequency Range

2402 — 2480 MHz

Nominal Channel Bandwidth

1 MHz

RF Output Power

<4 dBm

Antenna type

Integral Antenna

Antenna gain +1.0 dBi
Nominal Voltage

- Supply Voltage 12 Vdc

- Type of power source DC voltage

Equipment type

Bluetooth EDR

Geo-location capability

No

Report No: 2668ERM.006
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DESCRIPTION OF TEST CONDITIONS

D DEKRA

TEST
CONDITIONS

DESCRIPTION

TC#01

Power supply (V):

Vhominal = 12 Vdc

Modulation:
GFSK

Test Freqguencies for conducted/Radiated tests:

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

TC#02

Power supply (V):

Vhominal = 12 Vdc

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):
Viominal = 12 Vdc

Modulation:
8-DPSK

Test Frequencies for Conducted/Radiated tests:

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

Report No: 2668ERM.006
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TEST A.1: 20DB EMISSION BANDWIDTH, OCCUPIED BANDWIDTH AND CARRIER

FREQUENCY SEPARATION

Product standard:

Part 15 Subpart C §15.247 and RSS-247

LIMITS:

Test standard: § 2.1049, 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

mm —
41 oo

EUT

Non-Conducted

Table

‘= Ground ReferencePlane =
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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) 505 475 475
Occupied bandwidth (kHz) 700 695 695
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 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 0.50 dB 0.50 dB 0.50 dB
Run 8/ max. 150 7/ max. 150 8/ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.04 dB 0.11dB 0.10 dB
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TEST RESULTS (Cont.): 20 dB BANDWIDTH

-10
-20

60 505,000 kHz |

I t t t t t t
2401 2401.5 2402 2402.5 2403
Frequency in MHz

5
-20
-30
-40
-50
-80 . . | . . . . .

2440 2440.5 2441 24415 2442
Frequency in MHz

Lowest Channel

Level in dBm
I
o

Middle Channel

o

Level in dBm

Highest Channel

5
0
-10
g -20
[=3]
o
£ -30
°
3 -40
-50
60 475.000 kHz |
f t t f t f t f i
2479 2479.5 2480 2480.5 2481

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

Lowest Channel

5
0
-10
£ -20
m
he
£ -30
= .
§ -40
-50
60 700.000 kHz |
t f f f f f f f i
2401 2401.5 2402 2402.5 2403

Frequency in MHz

Middle Channel

=107

Levelin dBm

1
2442

T
2441
Frequency in MHz
Highest Channel
5
0
-10
g -20
=3}
o
£ -30
°
3 40
-50
60 695.000 kHz |
I t t t t t t t i
2479 2479.5 2480 2480.5 2481

Frequency in MHz
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Measurement Set- up

Setting Instrument Instrument | Instrument

Value 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 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 0.30dB

Run 5/ max. 150 4 [ max. 150 4 [ max. 150

Stable 3/3 3/3 3/3

Max Stable Difference 0.01dB 0.03 dB 0.08 dB
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TEST RESULTS (Cont.)

CARRIER FREQUENCY SEPARATION

Level in dBm

Spectrum |

2441 24415
Frequency in MHz

Ref Level 0,00 dBm
Att 20dB SWT 1ms
SGL Count 200/200

@ RBW 300 kHz
@ VBW 300 kHz Mode Sweep

® 1Pk Max

-10 dRm

———

I el D . S

-20dBm
B

-30dem

=40 dBm

-S0dem

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.4415 GHz

101 pts Span 3.0 MHz

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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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) 1.110 1.110 1.110
Occupied bandwidth (MHz) 1.070 0.990 1.070
Measurement uncertainty (kHz) <+ 1.80
Measurement Setup
Setting Instrument Instrument Instrument
Value Value Value
Start Frequency 2.40050 GHz 2.43950 GHz 2.47850 GHz
Stop Frequency 2.40350 GHz 2.44250 GHz 2.48150 GHz
Span 3.00 MHz 3.00 MHz 3.00 MHz
RBW 20.000 KHz 20.000 KHz 20.000 KHz
VBW 100.000 kHz 100.000 kHz 100.000 kHz
Sweep Points 300 300 300
Sweep time 94.727 ps 94.727 ps 94.727 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 16 / max. 150 12 / max. 150 8 / max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.14 dB 0.13dB 0.10 dB
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TEST RESULTS (Cont.):

20 dB BANDWIDTH

Lowest Channel

5
o+

101

Level indBm

g

Middle Channel

Level in dBm

24015 2402 2402.5 2403 2403.5
Frequency in MHz

-

24395 2440

Level in dBm

T T T 1
2441 24415 2442 24425

Frequency in MHz

1110 MHz |

s

2479.5 2480 2480.5 2481 2481.5
Frequency in MHz
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Lowest Channel

Level in dBm

e

Level in dBm

-80T
2400.5 2401 2401.5 2402 24025 2403
Frequency in MHz
Middle Channel
5
0+
-10T

2403.5

B

t t t t t t t t t |
24395 2440 24405 2441 24415 2442 24425
Freguency in MHz
Highest Channel
5 —_—
O -+
101
E
@
-
=
°
i
|
-60T
t t t t t t t t t t t |
2478.5 2479 2479.5 2480 2480.5 2481 24815

Frequency in MHz
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TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Measurement Set- up

Setting Instrument Instrument Instrument
Value Value Value

Start Frequency 2.40050 GHz 2.43950 GHz 2.47850 GHz
Stop Frequency 2.40350 GHz 2.44250 GHz 2.48150 GHz
Span 3.000 MHz 3.000 MHz 3.000 MHz
RBW 20.000 kHz 20.000 kHz 20.000 kHz
VBW 100.000 kHz 100.000 kHz 100.000 kHz
Sweep Points 300 300 300
Sweep time 94.727 ps 94.727 ps 94.727 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 7 / max. 150 5/ max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.23 dB 0.09 dB 0.19 dB
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TEST RESULTS (Cont.) CARRIER FREQUENCY SEPARATION

Level in dBm

O:- F,_\101£l h?l:lz/vv

2440 2440.5 2441 2441.5 2442 24425 2443
Frequency in MHz

Spectrum | |:El

Ref Level 0,00 dBm @ RBW 300 kHz

Att 20dB  SWT 1ms @ YBW 300 kHz Mode Sweep
SGL Count 200/200

@® 1Pk Max

-10 dBm

;;;xﬂ\ﬂvr“ﬂ— ‘m_i\f\ r—/ "\_\\v’“\/"‘/ ol

-30 dem

-40 dBm

-50 dem

-60 dBm

-70 dBm

-80 dem

-a0 dBm

CF 2.4415 GHz 101 pts Span 3.0 MHz

The hopping channel carrier frequencies are separated by a minimum of the
two-thirds of the 20 dB bandwidth of the hopping channel.
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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 (MHZz) 1.100 1.110 1.110
Occupied bandwidth (MHZz) 1.060 1.060 1.060
Measurement uncertainty (kHz) <+ 1.80
Measurement Setup
Setting Instrument Instrument Instrument
Value Value Value
Start Frequency 2.40050 GHz 2.43950 GHz 2.47850 GHz
Stop Frequency 2.40350 GHz 2.44250 GHz 2.48150 GHz
Span 3.00 MHz 3.00 MHz 3.00 MHz
RBW 20.000 kHz 20.000 kHz 20.000 kHz
VBW 100.000 kHz 100.000 kHz 100.000 kHz
Sweep Points 300 300 300
Sweep time 94.727 ps 94.727 s 94.727 s
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 8/ max. 150 9/ max. 150 10/ max. 150
Stable 5/5 5/5 5/5
Max Stable Difference 0.00 dB 0.08 dB 0.09 dB
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TEST RESULTS (Cont.): 20 dB BANDWIDTH

0
-10
-20

80 1100 Mz |

Lowest Channel

Level in dBm
&
=]

1 1 1
24025 2403 2403.5

I 1 1 1
2400.5 2401 24015 2402
Frequency in MHz
Middle Channel
5
0
-10
c% -20
o
£ 30
[1}]
?
— 40
-50
0 1.110 MHz |
I } t } t } } t } } } } i
24395 2440 24405 2441 24415 2442 24425

Frequency in MHz

Highest Channel

5T
O._

-10T

Level in dBm

} } } } } } t t } t } i
2478.5 2479 2479.5 2480 2480.5 2481 2481.5
Frequency in MHz
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D DEKRA

TEST RESULTS (Cont.)

OCCUPIED BANDWIDTH

Lowest Channel

Level in dBm

= [

Middle Channel

-201

Level in dBm

2401.5

} t } |
2402 2402.5 2403 2403.5

Frequency in MHz

— [

24395 2440

Highest Channel
5t

O._

104

-201

Level in dBm

24405

2441 24415 2442 24425

Frequency in MHz

Frequency in MHz
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D DEKRA

TEST RESULTS (Cont.):

OCCUPIED BANDWIDTH

Measurement Set- up

Setting Instrument Instrument Instrument
Value Value Value

Start Frequency 2.40050 GHz 2.43950 GHz 2.47850 GHz
Stop Frequency 2.40350 GHz 2.44250 GHz 2.48150 GHz
Span 3.00 MHz 3.00 MHz 3.00 MHz
RBW 20.000 kHz 20.000 kHz 20.000 kHz
VBW 100.000 kHz 100.000 kHz 100.000 kHz
Sweep Points 300 300 300
Sweep time 94.727 ps 94.727 ps 94.727 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 0.30dB
Run 9/ max. 150 6 / max. 150 8 / max. 150
Stable 3/3 3/3 3/3
Max Stable Difference 0.06 dB 0.00 dB 0.05 dB
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D DEKRA

TEST RESULTS (Cont.)

CARRIER FREQUENCY SEPARATION

Level in dBm

2440

Spectrum |

24415
Frequency in MHz

Ref Level 0.00 dBm
Att 20 dB
SGL Count 200/200

& RBW 300 kHz

SWT 1ms & VBW 200 kHz Mode Sweep

@ 1Pk Max

-10 dBm

AT [

NWTTT T T

-20 dBm

-30 dem

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 2.4415 GHz

101 pts Span 3.0 MHz

The hopping channel carrier frequencies are separated by a minimum of the

two-thirds of th

e 20dB 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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D DEKRA

TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01

TEST RESULTS:

PASS

-10
201

30T

Level in dBm

40T

-50

T 'mwl”m|,,””,,””””H,rrmmrm”n,rlllHHlH”uHHIHIHH

Spectrum |

2400 2410 2420

2430 2440 2450 2460 2470 2483.5
Frequency in MHz

=

Ref Level 0,00 dem

SGL Count 100/100

@ RBW 200 kHz

Att 20de  SWT 47.4 ps @ YBW 200 kHz Mode Auto FFT

@® 1Pk Max

CF 2.44175 GHz

418 pts Span 83.5 MHz

Number of Hopping Frequencies: 79
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D DEKRA

TEST RESULTS:

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

Level in dBm

2400 2410 2420 2430 2440 2450 2460
Freguency in MHz
Spectrum |mﬁl
Ref Level 0,00 dBm ® RBW 200 kHz
Att 20dB  SWT 47 4 ps @ VBW 200 kHz  Mode Auto FFT
SGL Count 100,100

@ 1Pk Max

-10 dBm

Ll L]

AT

U L | ey

CF 2.44175 GH2 418 pts

Span B3.5 MHz

Number of Hopping Frequencies: 79
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#03
TEST RESULTS: PASS

Level in dBm

T
2410

T
2450

2400 2420 2430 2440 2460 2470
Frequency in MHz
Spectrum [T]
Ref Level 0.00 dBm @ RBW 200 kHz
Att 20 dB SWT 47.4 ps @ VBW 200 kHz Mode Auto FFT

SGL Count 100,/100

@ 1Pk Max

(USRI el

I

MR

Il

PR

utl"l

LN | h L}

CF 2.44175 GHz 418 pts

Number of Hopping Frequencies: 79

Span 83.5 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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D DEKRA

TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (GFSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE DH1

Transmit Time per Hop: 0.148 ms
Spectrum "I

=

Ref Level 23.00 dBm
jo  Att
SGL TRG: VID

35 dBE & SWT

Offset 1.10 dB & RBW 1 MHz

1ms & VBW 3 MHz

@ 1Pk Clrw

20 dBm

10 dBm

D2[1]

0dBm

mM1i[1]

-2.22 dB)
148.148 ps

5.12 dBm,
441.441 ps

-10 dém

-20 dBm

7S
Ul

TRG -27.000 dBrm

-30 dém

-40 dBm

-60 dBm

dld,
Vl;\‘

i ptviry

-70 dBm

CF 2.441 GHz

1000 pts

Marker

Type | Ref | Tre | X-value

| Y-value | Function

100.0 ps/

Function Result |

M1 [
D2| M1 1

441.44 ps
148.15 ps

-5.12 dém |
-2.22 dB

L B, §
Spectrum J# I

Ready

wnEnnEaEn &l

Ref Level 24.10 dBm
j» ALt
TRG: VID

Offset 1.
35 dB & SWT

10 dB & RBW 100 kHz
1s & VBW 300 kHz

@ 1Pk Clrw

20 dBm

10 dBm

TRG 4.100 dBmy

0 digm

-10{dBm

dBri

dBrn

dBri

dBri

T o

A d s L b P

N lh
Uiyl

-60 dBm

S
\f

A (| 'Il/‘ !

u_xll Nll(}‘lq,

-70 dBm

CF 2.441 GHz

1000 pts

100.0 ms/

i

e ——————————————
| Wait for Trigger... NN RNNLL WG Z

Number of hops over a period of 1 seconds: 10 hops.

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 0.148ms x 316 hops = 46.76 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.12
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D DEKRA

TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (GFSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE DH3

Transmit Time per Hop:0.147 ms
Spectrum #

Ref Level 23.00 dém

(=)

Offset 1.10 dB & RBW 1 MHz

o Att 35 dB & SWT 1ms & VBW 3 MHz

SGL TRG: VID
@ 1Pk Clrw

20 dBm

10 dBm

D2[1] 3.11 dB

147.147 ps|

0 dem

™M1i[1] -12.02 dBm

133.133 ps

D2
-10 dBm M

LU

TRG

-27.000 dBm—

stiiieslisis iy

-70 dBm

CF 2.441 GHz

1000 pts
Marker

Type | Ref | Trc |

X-value |
M1 1

Y-value |

100.0 ps/

Function |

133.13 ps
147.15 ps

-12.02 dBm
D2| ™M1 1 3.11 dB

[ T

Function Result |

Spectrum J#

Ref Level 24.10 dém Offset 1.10 de

] Ready

CRRNNRRRE WO

@ RBW 100 kHz

o Att 1s & VBW 300 kHz

TRG: VID
@ 1Pk Clrw

35 dB & SWT

20 dBm

10 dBm

TRG 4.100 dBm

0 dBin

-10 gBm

-20 gBm

-30 gBm

-40 gBm

-S0 dBm

M,\."‘JH‘ \ U oo J

e bt L ghlAl

=

el qolyh i

*

-60 dBm

g ALl bl

g

NS T R

-70 dBm

CF 2.441 GHz

1000 pts

JT

100.0 ms/
—
I Wait for Trigger... LULLLLLHD &6

Number of hops over a period of 1 seconds: 10 hops.

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 0.147 ms x 316 hops = 46.45 ms per 31.6 seconds.

%

Measurement uncertainty (%)

<+0.12
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D DEKRA

TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#01 (GFSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE DH5

Transmit Time per Hop:0.146 ms

Spectrum |

=

Ref Level 23.00 dBm
e Att
SGL TRG:VID

35 dB & SWT

Offset 1.10 dB

@ RBW 1 MHz

1ms & VBW 3 MHz

@ 1Pk Clrw

20 dem [

10 dRm—-i

D2[1]

fTRG 9.000 dBm

-0.27 dB
146.146 ps
3.03 dBm

0 dem

M1[1]
M1

) A

642.643 ps

-10 dBm

-20 dBm

-30 dBm

-40 dBm

Wt o

o

-70 dBm

CF 2.441 GHz

1000 pts

100.0 ps/

Marker

Type | Ref | Trc | X-value

Y-value | Function |

Function Result ]

M1 1
D2 M1 1

642.64 ps
146.15 ps

3.03 dBm
-0.27 dB

by
Spectrum # |

I Ready

GHRRRNRRD WG y

(=)

Ref Level 24.10 dBm
o Att 35 de
TRG:VID

- SWT

Offset 1.10 dB & RBW 100 kHz
1s @ VBW 300 kHz

@® 1Pk Clrw

20 dBm

10 dBm

TRG 4.100 dBrmy

0 dgm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

| M W I bt by

-60 dBm

S e bl
Vb

I hing i [ A LA R
i

relh

-70 dBm

CF 2.441 GHz

1000 pts

100.0 ms/

)

Number of hops over a period of 1 seconds: 10 hops.

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 0.146 ms x 316 hops = 46.13 ms per 31.6 seconds.

J Wait for Trigger... fUERELLLD 6

Y

Measurement uncertainty (%)

<+0.12
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02 (P14DQPSK)
TEST RESULTS: PASS

TEST RESULTS (Cont.) PACKET TYPE 2DH1

Transmit Time per Hop: 0.148 ms

Spectrum J# | T

Ref Level 23.00 dém Offset 1.10 dB & RBW 1 MHz

o Att 35 dB & SWT 1ms & VBW 3 MHz
SGL TRG: VID
@ 1Pk Clrw
20 dBm D2[1] 3.24 dB
148.148 ps
10 dBm mM1i[1] -12.18 dBm
674.675 ps
0 dBm |

TRG -3.000 dBm |

A 02
-20 dBm
-30 dem
al hréq INTLY MP{HH"LL 1 ” Wli r MH

-40 dBm

-70 dBm
CF 2.441 GHz 1000 pts 100.0 ps/
Marker
Type | Ref | Trc ] X-value | Y-value I Function | Function Result |
M1 1] 674.67 ps | -12.18 dBm
D2 M1 1 148.15 ps 3.24 dB
—
L J ] Ready CHERNNNED O )

Spectrum # I l?]

Ref Level 24,10 dém Offset 1.10 dB & RBW 100 kHz
j At 35 dB & SWT 1s & VBW 300 kHz
TRG: VID
@ 1Pk Clrw

20 dBm

10 dBm

TRG 4.100 dBm

0 dem

-10 dB

-20 dB

-30 dB;

40 dB

S0 dB t t

l
PR 0P 1 10 LN 1 0 Y 1 2 1)1

el
=
=
=
4
=

-60 dBm

-70 dBm

CF 2.441 GHz 1000 pts 100.0 ms/

TT : Wait for Trigger... L0000 = ///I

Number of hops over a period of 1 seconds: 10 hops.

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 0.148 ms x 316 hops = 46.76 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.12
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02 (P14DQPSK)
TEST RESULTS: PASS

TEST RESULTS (Cont.) PACKET TYPE 2DH3

Transmit Time per Hop: 0.146 ms

Spectrum ¥# | -

Ref Level 23.00 dém Offset 1.10 d& & RBW 1 MHz

jo Att 35dE @ SWT 1ms @ VBW 3 MHz

SGL TRG:VID

® 1Pk Clrw

20 dBm D2[1] 4.51 dB
146.146 ps
10 dBm M1[1] -10.36 dBm
244.244 ps

0 dBm

TRG -3.000 dBmy 52
M1 2
-10 dBm ¥ HF

-20 dBm

-30 dBm

-40 dBm

gty

-60 dBm

é_

-70 dBm

CF 2.441 GHz 1000 pts 100.0 ps/
Marker
Type | Ref | Trc | X-value | v-value |  Function | Function Result |
M1 1 244.24 ps ~10.36 dém |
D2 M1 1 146.15 ps 4.51 dB

r )i )| Ready CHRNNNEEY WO %

Spectrum # I o

Ref Level 24,10 dBm Offset 1.10 dB & RBW 100 kHz
e At 35 dB e SWT 15 & VBW 300 kHz
TRG:VID
@ 1Pk Clrw

20 dBm

10 dBm

TRG 4.100 dBry

0 dBm

-10 dBm

-20 dBm

dem

dem

di

i meﬁd:\u.mv Al f oA b Apd Wt pagrel il af o)), Mg “"..'..ﬂuM U s oM ety )

-60 dBm

-70 dBm

CF 2.441 GHz 1000 pts 100.0 ms/

n | wait for Trigger... BERRRRNNN W6

2

Number of hops over a period of 1 seconds: 10 hops.

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 0.146 ms x 316 hops = 46.13 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.12
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02 (P14DQPSK)
TEST RESULTS: PASS

TEST RESULTS (Cont.) PACKET TYPE 2DH5

Transmit Time per Hop: 0.145 ms

Spectrum J# I (?]

Ref Level 23.00 dém Offset 1.10 dB & RBW 1 MHz

js ALt 35 dB & SWT 1ms & VBW 3 MHz
SGL TRG: VID

@ 1Pk Clrw

20 dBm

D2[1] 1.19dB
145.145 ps

0.44 dBm
645.646 ps

10 dBm M1[1]

TRG 3.000 dBm M1 55
0 dem = - x

-10 dBm -\-

-20 dBm

-30 dBm

-70 dBm
CF 2.441 GHz 1000 pts 100.0 ps/
Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 645.65 ps -0.44 dem |
D2 M1 1 145.15 ps 1.19 de
‘ F— ———
L JU ] Ready GHNENEEND WO

%
Spectrum J# | 'IAH

Ref Level 24.10 dém Offset 1.10 dB & RBW 100 kHz

o Att 35 dB @ SWT 1s @ VBW 300 kHz
TRG:VID
@ 1Pk Clrw

20 dem

10 dRm=—i(

fTRG 9.100 dBm

oldem

-10 dBm

-40 dBm

|
90 m
85 A WP PRARIO P T 9. YUV Y0 PR 99 WO 11

! h
-60 dBm

-70 dBm

CF 2.441 GHz 1000 pts 100.0 ms/

T ; Wait for Trigger... LLLLLLLED 6
Number of hops over a period of 1 seconds: 10 hops.

4

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) =316 hops.
Averaging time of occupancy = 0.145 ms 316 hops = 45.82 ms per 31.6 seconds.

Measurement uncertainty (%) <+0.12
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D DEKRA

TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#03 (8DPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE 3DH1

Transmit Time per Hop: 0.147 ms

Spectrum J# I

(=

Ref Level 23.00 dBm
o ALt
SGL TRG: VID

Offset 1.10 dB8 & RBW 1 MHz
35 dB & SWT

1 ms & VBW 3 MHz

@ 1Pk Clrw

5.83 dE

20 dBm

10 dBm

D2[1]
147.147 ps

M1[1] 11.95 dBn

649.650 ps

0 dBm

ITRG -2.000 dBm

M

-10 dBm

e e

-20 dBm

-30 dém

-40 dBm

-60 m

-70 dBm

CF 2.441 GHz

1000 pts

100.0 ps/

Marker

X-value |

Y-value |

Function |

Function Result

Type | Ref | Trc |
M1 1]

D2 M1 1|

649.65 ps
147.15 ps

-11.95 dBm |
5.83 dB

L J{
Spectrum # |

—
)| Ready GNENENEED WO

7

(=)

Ref Level 24.10 dém
e AtL 35 dB & SWT
TRG: VID

Offset 1.10 dB & RBW 100 kHz

1s & VBW 300 kHz

@ 1Pk Clrw

20 dBm

10 dBRm=—=trpG 9,100 dBm

-10 dBm

-20 dBm

-B0 dbm

dem

dmwww\wlmw N

-60 dBm

-70 dBm

CF 2.441 GHz

1000 pts

100.0 ms/
.

J{

_—
Y
| Wait for Trigger... QENNENNL W6 p

Number of hops over a period of 1 seconds: 10 hops.

Number of hops in the period specified in the requirements = (10 hops) x (31.6 s/ 1 s) = 316 hops.
Averaging time of occupancy = 0.147 ms x 316 hops = 46.45 ms per 31.6 seconds.

Measurement uncertainty (%)

<+0.12

Report No: 2668ERM.006

Page 41 of 143

02-18-2020




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#03 (8DPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

PACKET TYPE 3DH3

Transmit Time per Hop: 0.142 ms

Spectrum # |

(=]

Ref Level 15.10 dém Offset
o Att 35 dB & SWT
SGL TRG:VID

1.10 dB

@ RBW 1 MHz
1ms & VBW 3 MHz

@ 1Pk Clrw

10 dBm ]

D2[1]

t
M{TRG 6.100 dBm—

-0.03 dB

0 dem

142.142 ps,

M1i[1] 0.16 dBm

-10 dBm

97.097 pus

-20 dBm

-30 dBm

-40 dBm

-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 1000 pts 100.0 ps/
\Marker |
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
™1 1 ~97.1ps | -0.16 dBm |
D2 M1 & 142.14 ps -0.03 dB
—
[ ]’r J Ready UNRRARNNS SO %
Spectrum # IT]
Ref Level 24.10 dBém Offset 1.10 dB &« RBW 100 kHz
o ALt 35 dB @ SWT 15 @ VBW 300 kHz
TRG: VID
@ 1Pk Clrw
20 dBm
10 dBm——rRG 9.100 dem
o dem
-10 dBm
-20 dBm
L Il | | I g1y Fl |
\P\LYJ\"UUM-#‘« A "u.‘l A Al yl\ A';l n”ll.uiLlul AL RN ML}« A » Iyt
-60 dBm
-70 dBm
CF 2.441 GHz 1000 pts 100.0 ms/
J{

Number of hops over a period of 1 seconds: 11 hops.

Number of hops in the period specified in the requirements = (11 hops) x (31.6 s/ 1 s) = 347.6 hops.
Averaging time of occupancy = 0.142 ms x 347.6 hops = 49.35 ms per 31.6 seconds.

S—
-I Wait for Trigger... BULNLLLED W6 A

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: 2.204 ms
Spectrum W# [%]

Ref Level 15.10 dBm Offset 1.10 dB & RBW 1 MHz

o Att 35 dB & SWT 5 ms & VBW 3 MHz
SGL TRG:VID

@ 1Pk Clrw

D2[1
10 dBm 11

3.25 dB|
2.20420 ms
-10.92 dBm|
2.09409 ms

M1[1]
0 dBm
TRG -2.900 dBm

D2
-10 dBm “*“r!

-20 dBm

-30 dBm

-40 dBm

NEO TS il

-60 dBm

-70 dBm

-80 dBém

CF 2.441 GHz 1000 pts 500.0 ps/
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |

M1 1 2.09409 ms -10.92 dBm
D2 M1 1 2.2042 ms 3.25 dB

( JC J

—
] Ready SRENRENRE WO y

Spectrum # I -

Ref Level 24.10 dBm Offset 1.10 dB & RBW 100 kHz

o Att 35 dB @ SWT 1s & VBW 300 kHz
TRG:VID

@ 1Pk Clrw

20 dém

10 dBm

TRG 3.100 dBmy

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

5 EE‘WH' oy mwwu ,.,J..AWWNWA gl MJ‘LH | Monwlpuipti

-60 dBm

-70 dém

CF 2.441 GHz

1000 pts

100.0 ms/
S——————
Tr J Wait for Trigger... LLLLLLLED W6 4

Number of hops over a period of 1 seconds 4 hops.

Number of hops in the period specified in the requirements = (4 hops) x (31.6 s/ 1 s) = 126.4 hops.
Averaging time of occupancy = 2.204 ms x 126.4 hops = 278.58 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

Esfmm
1 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: +1 dBi

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum conducted power (dBm) -0.4 -0.3 -0.4
Maximum EIRP power (dBm) 0.6 0.7 0.6
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

20

10

Lewal in dBm

" 3 § " 4 " 4 i
T T

Connector 1

Middle Channel

20+

10+

Lewvel in dBm

2402
Frequency in MHz

= Feak Connector 1

§ " § F I i | 4 ke 4 " i

244025 24404

Connector 1

Highest Channel

201

10+

Lewel im dBm

-

" ke "

T T T T L) T T T T T T T 1

24405 24408 2441 2441.2 2441 4 24418 244175
Freguency in MHz

L Feak Connectar 1

§ § i § ke " ke " § i

24TB25 24794

Connector 1

T 1 T 1 T 1 T 1 1 1 1 1 1

24796 24798 2430 2430.2 2430.4 24308 248075
Frequency in MHz

X Peak Connectar 1
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TESTED SAMPLES: S/01
TESTED CONDITIONS MODES: TC#02
TEST RESULTS: PASS
Maximum declared antenna gain: 1 dBi
Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum conducted power (dBm) 1.4 0.0 1.0
Maximum EIRP power (dBm) 2.4 1.0 2.0
Measurement uncertainty (dB) <+0.78

required to be reduced from the stated values.

Lowest Channel

The maximum directional gain of the antenna is less than 6 dBi and therefore the maximum output power is not

20

10
E
@ g e
2 il T
E - e
W .
a -10 -~ T
- - ‘*-H_H

.--"}f-' h "'\__
201 T
2388 2400 2401 2402 2403 2404 2405
Freguency in MHz
Connector 1 A Peak Connector 1

Report No: 2668ERM.006

Page 46 of 143

02-18-2020



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

United States of America

D DEKRA

TEST RESULTS (Cont.)

CONDUCTED OUTPUT POWER

Middle Channel

20T
10+
E L
8 oT e e -
£ L ~—
g 10T -~ - Hh"'*—a
1 - ‘H\\\
20 _/ H\\\\
2438 2430 2440 24419 2442 2443 2444
Freguency in MHz
Connector 1 X Peak Connector 1
Highest Channel
20
10
E
Mg e ———
b= — ——
E T -\-_"'\-\__
= - ~—
5 -10 - T
- A B
- \‘*\\
20 / e
e
2477 2478 2479 2480 2481 2482 2483
Frequency in MHz
Connector 1 X FPeak Connector 1
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TEST RESULTS:

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

Maximum declared antenna gain: 1 dBi

Lowest frequency | Middle frequency | Highest frequency
2402 MHz 2441 MHz 2480 MHz
Maximum conducted power (dBm) -0.1 0.5 1.4
Maximum EIRP power (dBm) 0.9 1.5 2.4
Measurement uncertainty (dB) <+0.78

Lowest Channel

20

10

Lewal in dBm

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

Connector 1

*

2401 2402

Frequency in MHz

Feak Connector 1
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TEST RESULTS (Cont.)

Middle Channel

Lewvel im dBm

2438 2430

Connector 1 x

Highest Channel
207

10+

Lewel im dBmi

Connector 1 ko

I SNy
— st —
2440 2441 2442
Freguency in MHz
Peak Connector 1
_——‘___*___‘— —
_,-'-""-F_-_F
2479 2480 2481
Frequency in MHz
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

—
ZL—:t: :jua 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)

T T L) ™

2460 24835

0T
o0+
E =20
m -
mn
£ 307
T - f
50T |
80 Folenstbol ot Pl i o DAbAAAP bbby i
2310 2320 2340 2380 2380 2400 2420 2440
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 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 4 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.30 dB
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

Lewvel in dBm

-a0

2400

Limit

2420 2440 2460 2480
Frequency in MHz
Sum Leval * Fail
Measurement
Setting Instrument Instrument

Value Value
Start Frequency 2.40000 GHz 2.48350 GHz
Stop Frequency 2.48350 GHz 2.50000 GHz
Span 83.500 MHz 16.500 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 7 | 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)

aT

Lewvel in dBm
b
=1
T

50T
PPY e e i e

LU

2310 2320 2340 2380 2380 2400 2420 2440
Frequency in MHz
Limit Sum Leval * 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 us
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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. 150 135/ 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)

Lewel in dBm

T

=80

i | IR lf."l'LZI K m I F\P | m

2400

Limit

2420 2440 2480 2480
Frequency in MHz
Sum Level * Fail
Measurement
Setting Instrument Instrument

Value Value
Start Frequency 2.40000 GHz 2.48350 GHz
Stop Frequency 2.48350 GHz 2.50000 GHz
Span 83.500 MHz 16.500 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 91 / max. 150 4 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.04 dB 0.00 dB

2500
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#02 (PI4DQPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

U -
_10 o+
E =20
9 . I
=)
£ 30T |
ol r
|
HOT [
A0 WMMM'WL‘ MJM#
2310 2320 2340 2380 2380 24040 2420 2440 2460 Z2483.5
Frequency in MHz
Lirnit Sum Level 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 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 5/ max. 150 7 I max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.02 dB
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

Lewvel in dBm

2400 2420 2440 2480
Frequency in MHz
Limit Sum Lewval » Fail
Measurement

Setting Instrument Instrument

Value Value
Start Frequency 2.40000 GHz 2.48350 GHz
Stop Frequency 2.48350 GHz 2.50000 GHz
Span 83.500 MHz 16.500 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 ps
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 7 | max. 150 4 | max. 150
Stable 3/3 3/3
Max Stable Difference 0.21 dB 0.00 dB

2500
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

Lowest Channel

Lewvel in dBm

2450 2483.5

2310 2320 2340 2380 2380 2400 2420 2440
Frequency in MHz
Limit Sum Leval * 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 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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. 150 144 / 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 im dBm

o in

-a0

2400

Lirmit

}WWHJIWW 'Vl"ﬁ’JM"ﬂ \W

RO M|

2420 2440 2460 2480
Frequency in MHz
Sum Level * Fail
Measurement
Setting Instrument Instrument

Value Value
Start Frequency 2.40000 GHz 2.48350 GHz
Stop Frequency 2.48350 GHz 2.50000 GHz
Span 83.500 MHz 16.500 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 pus
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 139/ max. 150 4 [ max. 150
Stable 3/3 3/3
Max Stable Difference 0.15dB 0.00 dB

2500
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TESTED SAMPLES:

S/01

TESTED CONDITIONS MODES:

TC#03 (8DPSK)

TEST RESULTS:

PASS

TEST RESULTS (Cont.)

HOPPING OFF (Lowest channel)

24835

o+
Ao+
E =20
@ L
£ =307 |
- L
i -40 i |
50T
HD_WMWM L. TP ST T Y
2310 2320 2340 2380 2380 2400 2420 2440 2480
Frequency in MHz
Limit 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 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 5/ max. 150 12 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.07 dB
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TEST RESULTS (Cont.):

HOPPING OFF (Highest channel)

Lewvel in dBm
b
=}

-a0

2400

Limit

j G

2420 2440 2460 2480 2500
Frequency in MHz
Sum Level * Fail
Measurement
Setting Instrument Instrument

Value Value
Start Frequency 2.40000 GHz 2.48350 GHz
Stop Frequency 2.48350 GHz 2.50000 GHz
Span 83.500 MHz 16.500 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
Sweep Points 1670 330
Sweep time 94.727 ps 18.945 ps
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 0.15dB 0.00 dB
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TEST RESULTS (Cont.):

HOPPING ON (Lowest channel)

Level in dBm

2310 2320 2340 2380 2380 2400 2420 2440 2460 24B83.5
Frequency in MHz
Limit 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 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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. 150 119 / max. 150
Stable 3/3 3/3
Max Stable Difference 0.00 dB 0.47 dB
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TEST RESULTS (Cont.):

HOPPING ON (Highest channel)

i

Wy

2500

ﬁ -20
E
W -30
g
-&0
-50 l
2400 2420 2440 2450 2480
Frequency in MHz
Limit Sum Leval » Fail
Measurement
Setting Instrument Instrument
Value Value
Start Frequency 2.40000 GHz 2.48350 GHz
Stop Frequency 2.48350 GHz 2.50000 GHz
Span 83.500 MHz 16.500 MHz
RBW 100.000 kHz 100.000 kHz
VBW 300.000 kHz 300.000 kHz
Sweep Points 1670 330
Sweep time 94.727 us 18.945 ps
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB 20.000 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 130 / 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
(MH2z) (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 at 1m for the frequency range 1-26 GHz (1 GHz-18 GHz
and 18 GHz-26 GHz Double ridge horn antennas).

For radiated emissions in the range 1-26 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

Reference ground plane

77 Al ]

ALC Chamber | Antenna
/_ Tower
b 3m — . Bi-log
EUT ) Antenna
Reference‘/
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 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
the restricted bands 2.31 - 2.39 GHz and 2.4835 - 2.5 GHz.
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TEST RESULTS (Cont.):

30 MHz — 1000 MHz (GFSK)

CHANNEL: Middle (2440 MHz).

RF_FCC_15.247 _E Field_30MHz_1GHz

BT =
B0
40+ - -
£ 1
3 30
s}
-c ==
£
2 204
3
10+
D--
30 B0 RO a0 100M 200 300 400 &0OO oo 1G
Frequency in Hz
—  PK+_tMAxH
— PK+_CLRWR
= T limits to Spurious Emission FCC15.247 (30MHz to 1 GHz) Restricted Bands QPK Limit
\V4 MaxPeak-PK + (Sindle)
X QuasiPeak-0PK (Single)

Maximizations

Frequency MaxPeak QuasiPeak | Pol | Azimuth

(MHz) (dBuV/m) (dBuV/m) (deg)
95.960000 335 314 |V -180.0

120.016000 31.2 294 |V 70.0

168.031000 26.8 219 |V 16.0

179.962000 24.8 158 | H 67.0

336.035000 27.7 206 | H 180.0

408.057500 33.1 26.6 |V -20.0
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TEST RESULTS (Cont.)

1 GHz — 18 GHz (GFSK)

CHANNEL: Lowest (2402 MHz).

1001
90t
g0
0T

B0

Level in dBuV/m

b0

401

0T

20 t } } } } t

1G 2G 3G 4G BG B
Frequency in Hz

A G_MAXH
FE+_tAxH

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

Maximizations

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

2402.000000 93.6 88.0 | H Fundamental

7206.000000 46.3 393 |V
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz).

100
90T

g0

50

zm:-//&

30T

Level in dBuV/m

20 } t t t t t t t t
1G 2G G 4G hG E a8 10G
Frequency in Hz

Ay G MAXH

Pl +_hd A H

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

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comment
(MHz) (dBpVv/m) (dBpV/m)
2440.000000 94.1 86.6 | H Fundamental
7319.500000 45.4 382 | H
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz).

Level in dBuV/m

1001

901

g0

0T

B0

b0

0T

20

1G

A G_MAXH

Pl +_hd A< H
= T limits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Lirit
— T limits to Sputious Emission FCC15.247 {(1GHz to 26 GHz) Restricted Bands AVG Limit

4G hG

Frequency in Hz

Maximizations

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

2480.000000 94.3 885 | H Fundamental

7440.500000 48.2 415 |V
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TEST RESULTS (Cont.)

18 GHz — 26 GHz (GFSK)

CHANNEL: Lowest (2402 MHz).

Level in dBuV/m

75T

0T

65T

60T

hh ¢

50-Jsbiabkiadildl o g it il A sl

45+
4”'WWWM

BT

30 t t t t t t t t t t t t t t t 1

Frequency in GHz

—  AVG_MAXH

PK+_MAXH

= TX 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

CHANNEL: Middle (2440 MHz).

Level in dBpuV/m

80T

b

0T
65T
60T

h5¢ e

50 T L L b A o i ||'||||"'|||E- il IR B LT I A L

451

b AP NS s s o N NP PR

BT

30 + + t t t t t t t t t t t t + 1

Frequency in GHz

—  AVG_MAXH

PR +_bAXH
TX 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 AVG Limit
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz).

a0
75T
0T
65T
E 1
g_ 60T
g 1
c 95 ¢ il
5 I
3 50+
- .
451
4”'MWW~WWW~
35T
30 + + + + + + + + + + + + + + + |
18 19 20 21 22 23 24 2h 2b
Frequency in GHz
A G_MAXH
PR +_bAXH
T limits to Sputious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— T limits to Sputious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AV G Limit
RESTRICTED BANDS 2.31 GHz - 2.5 GHz (GFSK)

CHANNEL: Lowest (2402 MHz)

1001
90+

80+

0+

60T

Level in dBuv/m

50

404

30+

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

AW G MAXH

PE +_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 AVG Limit
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz)

100
90T

IR

0T

601 \

Level in dBuV/m

504

40+

30+

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

AN G_hMAXH

PR +_MAXH

= T limits to Spurious Emission FCC16.247 (1GHz to 26 GHz) Restricted Bands PK Lirmit
— TX limitsto Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

CHANNEL: Highest (2480 MHz)

1007
anT

80

0T

604 \

Level in dBpV/m

504

404

30T

20 t t t t t t t |
2310 2360 2400 2600
Frequency in MHz

A G_MAXH

PR +_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 AYVG Limit
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TESTED SAMPLES:

S/02

TESTED CONDITIONS MODES:

TC#02 (PI4DQPSK)

PASS

TEST RESULTS:

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 - 2.39 GHz and 2.4835 - 2.5 GHz.

TEST RESULTS (Cont.) 1 GHz — 18 GHz (PI4DQPSK)

CHANNEL: Lowest (2402 MHz).

100
90T
a0

0T

B0

Level in dBuV/m

501

30T

20 } t t t t t t t t |
1G 2G G 4G RG E g
Frequency in Hz

Ay G MAXH

P +_hd A H

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

Maximizations

Frequency PK+ MAXH | AVG_MAXH | Pol Comment
(MHz) (dBuv/m) (dBuVv/m)

2402.000000 95.7 913 |H Fundamental

7205.500000 50.5 419 |V

9607.000000 47.6 40.7 | H
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TEST RESULTS (Cont.)

CHANNEL: Middle (2440 MHz).

1001
901

g0

Level in dBuV/m

B0

0T

20
1G

A G_MAXH
PK+_MAxH

G 4G e E a
Frequency in Hz

T limits to Spurious Emission FCC15.247 (1GHz to 26 GH2) Restricted Bands PK Limit
— TX litmits to Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AYG Limit

Maximizations

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

2440.500000 90.7 83.8 |V Fundamental

7319.000000 44.4 352 |V
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TEST RESULTS (Cont.)

CHANNEL: Highest (2480 MHz)

100

0T

80T

0T

B0

50T

Level in dBuV/m

0T

o

20 t
1G 2G

Ay G_MAXH
Pr+_MAxXH

G 4G 5G 3 a 10G 18G
Frequency in Hz

= T limits to Spurious Emission FCC156.247 (1GHz to 26 GHz) Restricted Bands PK Limit
— TH limitsto Spurious Emission FCC15.247 (1GHz to 26 GHz) Restricted Bands AVG Limit

Maximizations

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

2480.500000 90.1 872 | H Fundamental

7440.500000 45.2 365 |V
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TEST RESULTS (Cont.) 18 GHz — 26 GHz (P14DQPSK)

CHANNEL: Lowest (2402 MHz)

Level in dBpV/m

Frequency in GHz

A G MAXH

PR +_hAxXH

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

CHANNEL: Middle (2440 MHz)

Level in dBuV/m

Frequency in GHz

A G_AXH

PK+_hAxXH

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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