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RELEASE CONTROL RECORD

Test report Number Reason of change Date of Issue
28112302 001 Original release 2018-12-17
28112302 007 Remove RF exposure test; modified KDB 2019-10-07

version.
1. Reference Standards
Standard Description

FCC Part 15 (Subpart C)

§15.247 Operation within the bands 902-928 MHz, 2400-2483,5 MHz,
and 5725-5850 MHz.

FCC Part 15 (Subpart C)

815.207 Conducted Limits

FCC Part 15 (Subpart C)

§15.209 Radiated emission limits; general requirements

FCC Part 15 (Subpart C)

§15.203 Antenna Requirement

ANSI C63.4:2014

Methods of Measurement of Radio-Noise Emissions from Low-Voltage
Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

ANSI C63.10:2013

American National Standard for Testing Unlicensed Wireless Devices

558074 D01 DTS Meas
Guidance v05r02 - April
2,2019

Guidance for performing compliance measurements on digital
transmission systems (DTS) operating under §15.247
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2. Summary of testing

15.203 Antenna Requirements
2 15.247 (b)(4)(i) ! PASS
§ 15.207 (a) Power Line Conducted Emission N.A.L
§ 15.209 (a) (f) Radiated Emission PASS
§ 15.215 (a) (b) (c) Additiqnal provisions to the general radiated emission PASS
limitations
§ 15.247 (d) Out-of-band emissions PASS
§ 15.247 (d) 100 kHz Bandwidth of Frequency Band Edges PASS
§ 15.247 (a) Frequency Hopping Spread Spectrum Specifications
§ 15.247(a) 20 dB Bandwidth PASS
§ 15.247(a)(1) Carrier frequency (Hopping Channel) Separation PASS
§ 15.247(a)(1)(iii) Number of Hopping Channels Used PASS
§ 15.247(a)(1)(iii) Time occupancy (Dwell Time) of Each Ch. within a 0,4 x PASS
Nch (sec) Period
§ 15.247(a)(2) 6dB Minimum Bandwidth PASS
§ 15.247(b) Maximum Peak Output Power
§15.247(b) (1) Peak Output Power (conducted) PASS
§ 15.247(b) (3) RF power output (conducted) PASS
§ 15.247(b) (4) Antenna gain
§ 15.247I Operation with directional antenna gains greater than 6 dBi N.A.2
§15.247 | Power Spectral Density PASS
§ 15.247 (f) Hybrid systems PASS
§ 15.247 (g) FHSS Transmission characteristics PASS
§ 15.247 (h) Recognition of occupied channel and multiple transmission NA
system
Note 1 Equipment supplied with internal battery; no connection to AC Main Power.
Note 2 Antenna Gain <6dBi
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Possible test case verdicts:

- test case does not apply to the test object....: N/A
- test object does meet the requirement..........: PASS
- test object does not meet the requirement....: FAIL

General remarks:

The test results presented in this report relate only to the object tested.

The results contained in this report reflect the results for this particular model and serial number. It
is the responsibility of the manufacturer to ensure that all production models meet the intent of the
requirements detailed within this report.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.

"(see appended table)" refers to a table appended to the report.

Throughout this report a comma is used as the decimal separator.
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3. General product information

10T rapid prototyping platform for development within Low Power Wide Area Network Technologies.

4. General Chipset information

Chipset type: Semtech SX1276

5. General Antennas information

Planar inverted F-antenna (PCB trace); Gain: -0,03 dBi
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6. Equipment Used During Test

Use* Product Type

Manufacturer

Model

Comments

loT rapid prototyping platform for
development within Low Power
Wide Area Network Technologies.

EUT

FLEX

iIENBL111B

AE PC

DELL

Used to set LORA
Module

Note:
*Use :
EUT - Equipment Under Test,

AE - Auxiliary/Associated Equipment, or
SIM - Simulator (Not Subjected to Test)

No other Auxiliary/Associated Equipment was connected/installed on the EUT

7. Input/Output Ports

CONNECTIONS

Port Description

Connection

Cable lenght

Non
conductive
surface

1 |Enclosure

Closed by 4 metallic screws

2 AC Power Port not present
Port

DC Power
3 Port be

Internal rechargeable battery 3,7V

*Note: AC = AC Power Port DC = DC Power Port N/E = Non-Electrical
I/O = Signal Input or Output Port (Not Involved in Process Control)

WN = Wired Network

8. Power Interface

Mode
#

Voltage Current | Power
(V) (A) (W)

Frequency
(DC/AC-Hz)

Phases

#)

Comments

Rated 3,7dc

DC

TRF FCC_15.247_000
07/10/2016
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9. EUT Operation Modes

Operation Description
mode

Continuous LORA Modulation RF Transmission (DSS)

#1 RF setting during tests:
Frequency: 902,3MHz (low channel); 908,7MHz (mid channel); 914,9MHz (high channel);
Modulation: LORA; Bandwidth: 125kHz; Spreading Factor (SF): 7, 8, 9 and 10
Continuous LORA Modulation RF Transmission (DSS)

#2 RF setting during tests:
Frequency: Hopping mode from channel 1 (902,3MHz) to channel 64 (914,9MHz)
Continuous LORA Modulation RF Transmission (DTS)

43 RF setting during tests:

Frequency: 903MHz (low channel); 907,8MHz (mid channel); 914,2MHz (high channel);
Modulation: LORA; Bandwidth: 500kHz; Spreading Factor (SF): 8

TRF FCC_15.247_000
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LORA frequency (Transmission) DSS — Declared by applicant

Channel | Frequency

1 902,3 MHz
5 903,1 MHz
9 903,9 MHz
13 904,7 MHz
17 905,5 MHz
21 906,3 MHz
25 907,1 MHz
29 907,9 MHz
33 908,7 MHz
37 909,5 MHz
41 910,3 MHz
45 911,1 MHz
49 911,9 MHz
53 912,7 MHz
57 913,5 MHz
61 914,3 MHz

Channel | Frequency Channel | Frequency

2

6

10
14
18
22
26
30
34
38
42
46
50
54
58
62

902,5MHz 3 902,7 MHz
903,3 MHz 7 903,5 MHz
904,1 MHz |11 904,3 MHz
904,9 MHz |15 905,1 MHz
905,7 MHz 19 905,9 MHz
906,5 MHz 23 906,7 MHz
907,3 MHz |27 907,5 MHz
908,1 MHz |31 908,3 MHz
908,9 MHz 35 909,1 MHz
909,7 MHz 39 909,9 MHz
910,5 MHz |43 910,7 MHz
911,3 MHz 47 911,5 MHz
912,1 MHz 51 912,3 MHz
912,9 MHz |55 913,1 MHz
913,7 MHz |59 913,9 MHz
914,5 MHz |63 914,7 MHz

Channel | Frequency

4 902,9 MHz
8 903,7 MHz
12 904,5 MHz
16 905,3 MHz
20 906,1 MHz
24 906,9 MHz
28 907,7 MHz
32 908,5 MHz
36 909,3 MHz
40 910,1 MHz
44 910,9 MHz
48 911,7 MHz
52 912,5 MHz
56 913,3 MHz
60 914,1 MHz
64 914,9 MHz

LORA frequency (Transmission) DTS — Declared by applicant

Channel | Frequency Channel | Frequency Channel | Frequency (Channel  Frequency

1 903,0 MHz
5 909,4 MHz

2
6

904,6 MHz 3
911,0 MHz |7

906,2 MHz
912,6 MHz

4 907,8 MHz
8 914,2 MHz
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10. EUT Configuration Modes

Description
iENBL111B supplied with internal battery (fully charged)

Par. test EUT Operation

Modes
§ 15.203 Antenna Requirements
§ 15.247 (b)(4)(i) L#z#3
§ 15.209 (a) (f) Radiated Emission 9kHz-30MHz #1 #3
§15.209 (a) (f) Radiated Emission 30MHz-1GHz #1 #3
§15.209 (a) (f) Radiated Emission 1GHz-10GHz #1 #3
§ 15.215 (a) (b) (c) | Additional provisions to the general radiated emission limitations #1 #3
§ 15.247 (d) Out-of-band emissions #1 #3
§15.247 (d) 100 kHz Bandwidth of Frequency Band Edges #1 #2 #3
§ 15.247 (a) Frequency Hopping Spread Spectrum Specifications
§ 15.247(a) 20 dB Bandwidth #1
§ 15.247(a)(2) 6 dB minimum Bandwidth #3
§ 15.247(a)(1) Carrier frequency (Hopping Channel) Separation #2
§ 15.247(a)(1)(iii) Number of Hopping Channels Used #2
§ 15.247(a)(1)(ii) | Time occupancy (Dwell Time) of Each Ch. within a 0,4 x Nch 4o

(sec) Period

§15.247(b) (1) Peak Output Power (conducted) #1
§ 15.247(b) (3) Peak Output Power (conducted) #3
8§ 15.247 | Power Spectral Density #3
§ 15.247 (g) FHSS Transmission characteristics #2

The field strength is calculated by subtracting the Amplifier Gain and adding the Cable Loss and
Antenna Correction Factor to the measured reading. The basic equation 1s as follows:

Field Strength (dBpV/m) = RAW - AMP + CBL + ACF
Where: RAW = Measured level before correction (dBuv)
AMP = Amplifier Gain (dB)

CBL = Cable Loss (dB)

ACF = Antenna Correction Factor (dB/m)

dBu¥ im

uWm=10 2*

Sample radiated emissions calculation @ 30 MHz

Measurement +Antenna Factor—Amplifier Gaint+Cable loss=Radiated
Emissions (dBuV/m)

25dBuV/im+175dB-20dB +1.0dB =235 dBuV/m

TRF FCC_15.247_000
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11. Test Conditions and Results

11.1 TEST: Antenna requirements PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 21°C
test Relative Humidity (%) 56%

Air pressure (hPa) 1020
— Power Supply / Frequency Application Point
Fully configured sample tested at +3,7V dc Enclosure
the power line frequency
Equipment mode: Operation mode #1 #2 #3
FCC Standard §15.203 § 15.247 (B)(4)(1)

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the provisions of this Section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this requirement does not apply to intentional
radiators that must be professionally installed, such as perimeter protection systems and some field
disturbance sensors, or to other intentional radiators which, in accordance with Section 15.31(d), must be
measured at the installation site. However, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this Part are not exceeded.

Antenna specifications

N° of authorized antenna types |1

Antenna type Planar inverted F-antenna (PCB trace)
Maximum total gain -0.03 dBi

External power amplifiers Not present

TRF FCC_15.247_000
07/10/2016
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11.2 TEST: Radiated Emission PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22°C
test Relative Humidity (%) 54%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at +3,7V dc Enclosure
the power line frequency
Equipment mode: Operation mode #1 #3

FCC Standard

§15.205; §15.209; §15.247

Except as provided elsewhere in this subpart, the emissions from an intentional radiator shall not exceed
the field strength levels specified in the following table :

Frequency (MHz)

Field strength (microvolts/imeter) Measurement distance {meters)

0.009-0.490

2400/F(kHz)

300

0.490-1.705

240000F (kHz) 30

1.705-30.0 30

30

30-88 1007

3

35-216 1507

216-960 2007

3
3
3

Above 960 500

**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under

this section shall not be located in

the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806

MHz. However, operation within these frequency bands is permitted under other sections of this part, e.g.,

§815.231 and 15.241.

Remark: In accordance with part 15.31 (f) (2), where the measurement distance was specified to be 30 or
300 meters, a correction factor was applied in order to permit measurement to be performed at a
separation distance. The applied formula for limits at 3 meter is:Extrapolation (dB) = 40log (300meter /
3meter) = +80db Extrapolation (dB) = 40log (30meter / 3meter) = +40db

Further information to test setup.

For frequencies above 1GHz, the
anechoic material is also placed
on the metallic floor between
EUT and Antenna

3m semi-anechoic chamber

(Shield Room with absorbing matenials)
EMI Receiver & Controller s

PP 7772222222227227.
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due

CSSA ETS Lindgren FACT3 87020484 05/2017 05/2019
EMI Test Receiver R&S ESW44 87020967 06/2018 06/2019
Loop Antenna EMCO 6512 87020465 02/2017 02/2020
Antenna BiConiLog ETS Lindgren 3124E-PA 87020457 04/2017 04/2020
Antenna Horn with ETS Lindgren 3117-PA 87020458 04/2017 04/2020
Preamplifier

Highpass Filter Wainwright Instr. WHK>1(§8(_)1170_ 87020800 05/2018 05/2019
Stabilized Power Elettrotest TPSIT 20KW | 87010277 09/2018 09/2021

Supply

TRF FCC_15.247_000

07/10/2016

Page 13 of 138




" ®
TUVRheinland

LML
N,

Test Report nr. Sa—s ACCREDIA X
ilm A= ’
- - L'ENTE ITALIANO DI ACCREDITAMENTO -
28112302007 7~
fi zmma X

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 7 (worst case)

Frequency: 9kHz — 30MHz

130

120

110

100

90

80

70

Level in dBuV/m

60

50

40

30

FCC Part15 9kHz-30MHz

20
9k

20 30 50 100k 200 300 500 iM M 3M 5M 10M 20 30M

Frequency in Hz

TRF FCC_15.247_000

07/10/2016

Page 14 of 138




LML
N,

N/
——

’
2

Test Report nr.

28112302 007

ACCREDIA \

L'ENTE ITALIANO DI ACCREDITAMENTO

/gn\“

o
Y=

I/’lluln\\‘\\\

W
‘o,

Q

" ®
TUVRheinland
LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 7 (worst case)

Frequency: 9kHz — 30MHz
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — High Channel (914,9 MHz) — SF 7 (worst case)

Frequency: 9kHz — 30MHz
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Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Low Channel (903,0 MHz) — SF 8

Frequency: 9kHz — 30MHz
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Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Middle Channel (907,8 MHz) — SF 8

Frequency: 9kHz — 30MHz
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Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — High Channel (914,2 MHz) — SF 8

Frequency: 9kHz — 30MHz
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Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 7

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

117.39 dB# {
902.250000 MHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

B0.depfm

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
902,25 90,15 23,77 3,47 Not present 117,39
(fundamental)
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

28112302 007

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 8

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

(-]

Meas BW (QPK) 120 kHz Meas Time
Att 0dB  Preamp
Input 1 AC PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

117.38 dB# {)
902.250000 MHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

S0.dBpvfm

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
902,25 90,14 23,77 3,47 Not present 117,38
(fundamental)

TRF FCC_15.247_000
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

28112302 007

TUVRheinland '

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 9

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

117.31 dB# {j
902.250000 MHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

n
30-depsfm

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
902,25 90,07 23,77 3,47 Not present 117,31
(fundamental)

TRF FCC_15.247_000
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

: Z o~
. ® G AN
TUVRheinland 28112302 007 TN

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 10

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

117.31 dB# {j
902.250000 MHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

30 dBpfm

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
902,25 90,07 23,77 3,47 Not present 117,31
(fundamental)

TRF FCC_15.247_000
07/10/2016
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

3 T
TUVRheinland 28112302 007 N

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 7

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz  Meas Time 1s

Att 0dB  Preamp Off

Input 1 AC PS Cn
TOF Inputl "EMI RAD 26-1000MHz horizontal”

(-]

Frequency 2.0000000 GH=z

Step TD Scan (Dynamic)
Notch Off

MI[1]  116.38 dBpy/m

i 100 MHz
; 908,460000 Milx

110 dBpv/m:

100 depv/m

90 depvym

80 dBpsfm

70 depv/m

60 dBpsfm

50 depv/m

11

FCC15BF
o U

30 dBuvim

20 depsfm

10 depsfm

=

Stop 1.0 GHz

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading

(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
(fun?j?isn,wti tal) 88,85 24,06 3,47 Not present 116,38

TRF FCC_15.247_000

07/10/2016
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

3 T
TUVRheinland 28112302 007 N

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 8

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz M1[1]

Frequency 2.0000000 GH=z

116.36 dBuy /m
908,460000 MH:

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

35 dRpvfm

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
908,46 88,83 24,06 3,47 Not present 116,36
(fundamental)
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

3 T
TUVRheinland 28112302 007 N

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 9

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz  Meas Time 1s

Att 0dB  Preamp Off

Input 1 AC PS Cn
TOF Inputl "EMI RAD 26-1000MHz horizontal”

(-]

Frequency 2.0000000 GH=z

Step TD Scan (Dynamic)
Notch Off

MI[1] 116,29 dBpy/m

i 100 MHz
; 908,460000 Milx

110 dBpv/m:

100 depv/m

90 depvym

80 dBpsfm

70 depv/m

60 dBpsfm

50 depv/m

11

FCC15BF
o U

30 depvim

20 depsfm

10 depsfm

=

Stop 1.0 GHz

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading

(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
(fun?j(;?ﬁiital) 88,76 24,06 3,47 Not present 116,29

TRF FCC_15.247_000
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

3 T
TUVRheinland 28112302 007 N

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 10

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz M1[1]

Frequency 2.0000000 GH=z

116.27 dBu /m
908,460000 MH:

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

30 depfm

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
908,46 88,74 24,06 3,47 Not present 116,27
(fundamental)

TRF FCC_15.247_000
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

3 T
TUVRheinland 28112302 007 N

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — High Channel (914,9 MHz) — SF 7

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz M1[1]

Frequency 2.0000000 GH=z

115.04 dBU¥/m
914,850000 MHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

n
30 dBpfm

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
914,85 87,09 24,47 3,48 Not present 115,04
(fundamental)

TRF FCC_15.247_000
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

28112302 007

TUVRheinland '

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — High Channel (914,9 MHz) — SF 8

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

115.01 dB#/m|
914.850000 FIHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

56 dBpvym

20 dBpv/m ok

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
914,85 87,06 24,47 3,48 Not present 115,01
(fundamental)
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

28112302 007

TUVRheinland '

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — High Channel (914,9 MHz) — SF 9

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

114,97 dB/m|
914.850000 FIHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

3o dBuvim

20 dBpv/m 2

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
914,85 87,02 24,47 3,48 Not present 114,97
(fundamental)

TRF FCC_15.247_000
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

28112302 007

TUVRheinland '

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — High Channel (914,9 MHz) — SF 10

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

115.01 dB#/m|
914.850000 FIHz

110 dBpv/m:

100 depv/m

90 depvfm

80 depv/m

70 dBpvim

60 dBpvfm

50 depvym

FCC1SEF
o o

HedBpvim

20 depv/m

10 depsfm

| TFH

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
914,85 87,06 24,47 3,48 Not present 115,01
(fundamental)
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

28112302 007

TUVRheinland '

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Low Channel (903,0 MHz) — SF 8

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

Meas BW (QPK) 120 kHz
Att 0dB
Input 1 AC

(-]

Meas Time
Preamp
PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

i1s
Off
on

Step TD Scan (Dynamic)
Notch Off

| 100 MHz MI1[1]

Frequency 2.0000000 GH=z

117.40 dB# {p
902.,790000 MHz

110 dBpv/m:

100 depv/m

a0 depv/m

80 depv/m

70 depfm

60 depfm

50 depvym

11

FCC1SEF
=T T

32 depvim

20 depvy/m

10 depsfm

| TF]

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
902,79 90,16 23,77 3,47 Not present 117,40
(fundamental)
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Test Report nr.

28112302 007

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Middle Channel (907,8 MHz) — SF 8

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

Multiview | Receiver

(-]

Meas BW (QPK) 120 kHz Meas Time
Att 0dB  Preamp
Input 1 AC PS

TOF Inputl "EMI RAD 26-1000MHz horizontal”

110 dBpv/m:

i1s
Off  Step TD Scan (Dynamic)
Cn  Notch Off

100 MHz

Frequency 2.0000000 GH=z

M1[1] 116.55 dBuy/

907.590000 MHZ|

100 depv/m

a0 depv/m

80 depv/m

70 depfm

60 depfm

50 depvym

11

FCC1SEF
=T T

30 depvim

20 depvy/m

10 depsfm

| TF]

Start 30.0 MHz Stop 1.0 GH=z
QUASI-PEAK RESULT (RBW=120kHz)
Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading
(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
907,59 89,02 24,06 3,47 Not present 116,55
(fundamental)

TRF FCC_15.247_000
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Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

g /7,
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TUVRheinland 28112302 007 TN

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — High Channel (914,2 MHz) — SF 8

Frequency: 30MHz — 1GHz

Antenna Polarization: Horizontal (worst case with EUT on X,Y and Z axis)

MultiView | Receiver E]

Meas BW (QPK) 120 kHz  Meas Time 1s
Att 0dB Preamp Off  Step TD Scan (Dynamic) Frequency 2.0000000 GHz
Input 1AZ PS on Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”

| 100 MHz ; ; ; H M1[1] 115.33 dBpY/m|
H : : 1 : 913,950000 MHZ

110 dBpv/m:

100 depv/m

90 depvfm

80 dBpvfm

70 depv/m

60 dBpsfm

50 depv/m

11

FCC15BF
o Lo

30-dBpvm

20 dBpfm

10 depsfm

| TF]

Start 30.0 MHz Stop 1.0 GHz

QUASI-PEAK RESULT (RBW=120kHz)

Frequency Reading Antenna Cable Pre-Amp. Correcting
value Factor Loss Gain reading

(MHz) (dBuv) (dB3/m) (dB) (dB) (dBpV/m)
(fun?jfrﬁgei tal) 87,38 24,47 3,48 Not present 115,33

TRF FCC_15.247_000
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ACCREDIA ¢

L'ENTE ITALIANO DI ACCREDITAMENTO -

28112302 007

TUVRheinland

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 7 (worst case 30-1000MHZz)

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Multiview 'ré{ Spectrum :C“] Receiver 1 [3
Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dB  Preamp Off Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 1-18GHz TOF"

2 5can 7 ¥
: : : . Ma[Z] 47.40 dBpV/m
9.925250000 GHz|
M1[1] 46,99 dBpY,/m
1.804750000 GHz|

a0 depv/m

80 dBpsfm

FCC 1-40 GHZ PK
Pyt

60 depfm

LS LR A

ag-dBpivm

30 depvm

20 dBpfm

10 dBpv/m

: TF-|
Range 3

Start 1.0 GHz
1 Marker Table

Stop 10.0 GHz

wnd | Type | Ref | Trc H-value Y-value |
Scan 11 i 1.80475 GHz 46.99 dBpV/ m
Scan M2 2 1.8045 GHz 39.99 dBpV/m
Scan M3 i 8.1205 GHz 54.5dBpV/m
Scan M 2 8.12075 GHz 42, [T] m
Scan 5 1 9.0225 GHz 57.35dBpV/m
Scan M6 2 9.023 GHz 48.96 dBpV/ m
Scan M7 1 9.925 GHz 57.41 dBpV/m
Scan M3 2 9.92525 GHz 47.4 dBpV/m

TRF FCC_15.247_000
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ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 1356

Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1804,75 57,35 -14,61 4,25 46,99 no 74,00 27,01
8120,50 53,49 -8,15 9,16 54,50 yes 74,00 19,50
9022,50 54,31 -7,05 10,09 57,35 yes 74,00 16,65
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1804,50 50,35 -14,61 4,25 39,99 no 54,00 14,01
8120,75 41,88 -8,15 9,16 42,89 yes 54,00 11,11
9023,00 45,92 -7,05 10,09 48,96 yes 54,00 5,04

TRF FCC_15.247_000
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Tl"JVRheinlaﬁ)d 28112302 007 AR

L'ENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 7 (worst case 30-1000MHZz)

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Multiview 'ré{ Spectrum :C“] Receiver 1 [3
Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dB  Preamp Off Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 1-18GHz TOF"

2 5can 7 ¥
: : : . Ma[Z] 44,52 dBpV/m
9.925250000 GHz|
M1[1] 53.04 dBp¥/m
1.804500000 GHz|

a0 depv/m

80 dBpsfm

FCC 1-40 GHZ PK
Pyt

A
z
-~
o

60 dBpv/m : : : - - - . e —
! : ; H ; : : 5
For LA v - - - r ! ‘ ‘ i3

: : ! ; ! ! ! T
: : : : : : M4
40 2B ; : : : : : AL |

30 depvim
20 dBpfm
10 dBpv/m
: TF-|
Range 3
Start 1.0 GHz Stop 10.0 GHz
1 Marker Table
wnd | Type | Ref | Trc H-value Y-value |
Scan M1 1 1.8045 GHz 53.04 dBpV/m
Scan M2 2 1.8045 GHz 49.91 dBpV/m
Scan M3 1 8.115 GHz 53.78 dBpV/m
Scan M4 2 8.12075 GHz 41.24 dBpV/m
Scan MS: 1 9.02325 GHz 56.52 dBpV/m
Scan M& 2 9.023 GHz 47.93 dBpV/ m
Scan M7 1 9.926 GHz . pv/m
Scan M3 2 9.92525 GHz 44.52 dBpV/m
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LAB N° 1356

Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1804,50 63,4 -14,61 4,25 53,04 no 74,00 20,96
8115,00 52,77 -8,15 9,16 53,78 yes 74,00 20,22
9023,25 53,48 -7,05 10,09 56,52 yes 74,00 17,48
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1804,50 60,27 -14,61 4,25 49,91 no 54,00 4,09
8120,75 40,23 -8,15 9,16 41,24 yes 54,00 12,76
9023,00 44,89 -7,05 10,09 47,93 yes 54,00 6,07
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L'ENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 7 (worst case 30-1000MHz)

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Multiview 'ré{ Spectrum I“] Receiver 1 E]
Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10dB  Preamp off Step TO Scan Frequency 11.0000000 GHz
Input 1AC PS On MNotch Off

TOF Inputl "EMI RAD 1-18GHz TOF"

M3[1] 54,35 dBu¥/m
8.178500000 GHz
M1[1] 46.75 dBuv/m
1.817250000 GHz|

90 depvfm

80 depvym

FCC 1-40 GHZ PK
s
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60 dBLivim | | | | ' | ' s
| | | | ' | M3 y

Ha 4 1o,

FCC 1-40GHZ AW Rl f f

U o T T
v

A0 dBpvIm + I T

30 depvym

20 depvym

10 depsfm

T4}

Start 1.0 GHz Stop 10.0 GHz
1 Marker Table

wnd | Type | Ref | Trc K-value | Y-value |

Scan M1 1 1.81725 GHz 46.75 dBpV/m

Scan M2 2 1.8175 GHz 39.39 dBpV/m

Scan M3 1 B8.1785 GHz 54.35 dBpV/m

Scan M 2 . z K pv;/m

Scan M5 1 9.087 GHz 59.33 dBpV/m

Scan ME 2 9.087 GHz 52.93 dBpV/m
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Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1817,25 57,01 -14,51 4,25 46,75 no 74,00 27,25
8178,50 53,36 -8,17 9,16 54,35 yes 74,00 19,65
9087,00 56,16 -6,92 10,09 59,33 yes 74,00 14,67
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1817,50 49,65 -14,51 4,25 39,39 no 54,00 14,61
8178,25 41,68 -8,17 9,16 42,67 yes 54,00 11,33
9087,00 49,76 -6,92 10,09 52,93 yes 54,00 1,07
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LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 7 (worst case 30-1000MHz)

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Multiview 'ré{ Spectrum :C“] Receiver 1 [3
Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dB  Preamp Off Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 1-18GHz TOF"
2 5can 7 ¥
: : : . M3[1] 53.63 dBpV/m
8.186250000 GHz|
M1[1] 53.00 dBp¥/m
1.8175000(}0 GHz|

90 depvfm

80 depv/m

FCC 1-40 GHZ PR
s

uopw

60 dBpV/m - - - - - - - HiG
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10 depv/m

T}

Start 1.0 GHz Stop 10.0 GHz
1 Marker Table

wnd | Type | Ref | Trc H-value | Y-value |

Scan M1 1 1.8175 GHz 53.0 dBpV/m

Scan M2 2 1.8175 GHz 50.13 dBpV/m

Scan M3 1 8.18625 GHz 53.63 dBpV/m

Scan M 2 . z . 1] m

Sran M5 1 9.08675 GHz 56.45 dBpV/m

Scan ME 2 9.087 GHz 47.72 dBpV/ m
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PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1817,50 63,26 -14,51 4,25 53,00 no 74,00 21,00
8186,25 52,64 -8,17 9,16 53,63 yes 74,00 20,37
9086,75 53,28 -6,92 10,09 56,45 yes 74,00 17,55
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1817,50 60,39 -14,51 4,25 50,13 no 54,00 3,87
8178,25 39,55 -8,17 9,16 40,54 yes 54,00 13,46
9087,00 44,55 -6,92 10,09 47,72 yes 54,00 6,28
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Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — High Channel (914,9 MHz) — SF 7 (worst case 30-1000MHz)

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Multiview 'ré{ Spectrum I“] Receiver 1 E]
Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10dB  Preamp off Step TO Scan Frequency 11.0000000 GHz
Input 1AC PS On MNotch Off

TOF Inputl "EMI RAD 1-18GHz TOF"

MG[2] 51,77 dBu¥/m
9.149000000 GHz
M1[1] 45.87 dBuv/m
1.829750000 GHz|

90 depvfm

80 depvym

FCC 1-40 GHZ PK
s
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60 dBv/m - - - : : : : Y
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Start 1.0 GHz Stop 10.0 GHz
1 Marker Table

wnd | Type | Ref | Trc K-value | Y-value |

Scan M1 1 1.82975 GHz 45.87 dBpV/ m

Scan M2 2 1.82975 GHz 37.71 dBpV/ m

Scan M3 1 8.232 GHz 53.62 dBpV/m

Scan M 2 . z o pv;/m

Scan M5 1 9.14875 GHz 58.95 dBpV/m

Scan ME 2 9.149 GHz 51.77 dBpV/m
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ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 1356

Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1829,75 55,99 -14,40 4,28 45,87 no 74,00 28,13
8232,00 52,47 -8,19 9,34 53,62 yes 74,00 20,38
9148,75 55,23 -6,80 10,52 58,95 yes 74,00 15,05
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1829,75 47,83 -14,40 4,28 37,71 no 54,00 16,29
8234,25 39,74 -8,19 9,34 40,89 yes 54,00 13,11
9149,00 48,05 -6,80 10,52 51,77 yes 54,00 2,23
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Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #1 — High Channel (914,9 MHz) — SF 7 (worst case 30-1000MHz)

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Multiview 'ré{ Spectrum :C“] Receiver 1 [3
Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dB  Preamp Off Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 1-18GHz TOF"
2 5can 7 ¥
: : : M6&[Z] 49,18 dBpV/m
9.149000000 GHz|
M1[1] 49,73 dBp¥/m
1.829750090 GHz|

90 depvfm

80 depv/m
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10 depv/m
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Start 1.0 GHz Stop 10.0 GHz
1 Marker Table

wnd | Type | Ref | Trc H-value | ¥-value |

Scan M1 1 1.82975 GHz 49.73 dBpV/m

Scan M2 2 1.82975 GHz 45.57 dBpV/m

Scan M3 1 8.227 GHz 53.28 dBpV/m

Scan M 2 . z . 1] m

Sran M5 1 9.1495 GHz 57.81 dBpV/m

Scan ME 2 9.149 GHz 49.18 dBpV/m
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Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1829,75 59,85 -14,40 4,28 49,73 no 74,00 24,27
8227,00 52,13 -8,19 9,34 53,28 yes 74,00 20,72
9149,50 54,09 -6,80 10,52 57,81 yes 74,00 16,19
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1829,75 55,69 -14,40 4,28 45,57 no 54,00 8,43
8234,00 39,43 -8,19 9,34 40,58 yes 54,00 13,42
9149,00 45,46 -6,80 10,52 49,18 yes 54,00 4,82
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LAB N° 1356

Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Low Channel (903,0 MHz) — SF 8

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Multiview %é{ Spectrum :C“] Receiver l

Meas BW  (6dB) 1 MHz  Meas Time 100 ms

Att 10dB  Preamp Off Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off
TOF Inputl "EMI RAD 1-18GHz TOF"

2 Scan

Ma[Z] 42.23 dBpV/m
9.029750000 GHz
M1[1] 52.36 dBpvV/m
1.805500000 GHz

20 dBpvym

80 depvfm

FCC 1-40 GHZ PK
U UBpVIT

60 dBuv/m : : : : : : : +
11 ¥
FCC 1-40GHZ AV Wz :
SU aBpvm
4
) AR
49 dBgv/m

30 depv/m

20 depv/m
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TF4]

Range 3

Start 1.0 GH=z Stop 10.0 GH=z
1 Marker Table
wnd | Type | Ref | Trc K-value Y-value |
Scan M1 1 1.8055 GHz 52.36 dBpV/m
Scan M2 2 1.806 GHz 48.22 dBpV/ m
Scan M3 1 9.029 GHz 56.69 dBpV/m
Scan M4 2 9.02975 GHz 42.23 dBpV/ m
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Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1805,50 62,72 -14,61 4,25 52,36 no 74,00 21,64
9029,00 53,65 -7,05 10,09 56,69 yes 74,00 17,31
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted| AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1806,00 58,58 -14,61 4,25 48,22 no 54,00 5,78
9029,75 39,19 -7,05 10,09 42,23 yes 54,00 11,77
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Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Low Channel (903,0 MHz) — SF 8

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Multiview %é{ Spectrum :C“] Receiver l
Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dB  Preamp Off Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 1-18GHz TOF"
2 Scan

M4[2] 43.76 dBuV/m

: : i 1 3 9.031250000 GHz|

90 dBpv/m : : : : : M1[1] 46.18 dBpV/m
H : : : 1.895500090 GHz

80 depvfm

FCC 1-40 GHZ PK
U UBpVIT
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Range 3

Start 1.0 GH=z Stop 10.0 GH=z
1 Marker Table
wnd | Type | Ref | Trc K-value Y-value |
Scan M1 1 1.8055 GHz 46.18 dBpV/m
Scan M2 2 1.806 GHz 38.69 dBpV/m
Scan M3 1 9.03125 GHz 58.87 dBpV/m
Scan M4 2 9.03125 GHz 43.76 dBpV;/ m
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LAB N° 1356

Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1805,50 56,54 -14,61 4,25 46,18 no 74,00 27,82
9031,25 55,83 -7,05 10,09 58,87 yes 74,00 15,13
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted| AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1806,00 49,05 -14,61 4,25 38,69 no 54,00 15,31
9031,25 40,72 -7,05 10,09 43,76 yes 54,00 10,24
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Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Middle Channel (907,8 MHz) — SF 8

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

p

Multiview %é{ Spectrum :C“] Receiver l
Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10dB  Preamp Off Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 1-18GHz TOF"

2 Scan

M2[2] 48.99 dBpV/m
: : i 1 3 1.815500000 GHz|
90 dBpv/m : : : : : M1[1] 53.25 dBpV/m

H : : : 1.815000090 GHz

80 depvfm

FCC 1-40 GHZ PK
U UBpVIT

60 dBpvfm

FCC 1-40GHZ &\
DU aBUY/ M

Andegum

30 depv/m

20 depv/m

10 depsfm

TF4]

Range 3

Start 1.0 GH=z Stop 10.0 GH=z
1 Marker Table
wnd | Type | Ref | Trc X-value | Y-value |
Scan [ 1 1.815 GHz 53.25 dBpV/m
Scan M2 2 1.8155 GHz 48.99 dBpVY/ m
Scan M3 1 9.08025 GHz 56.97 dBpV/m
Scan [ 2 9.08025 GHz 43.57 dBpV/ m

TRF FCC_15.247_000
07/10/2016

Page 51 of 138




TUVRheinland

\\\ /’/
Test Report nr. Sa=— ACCREDIA :‘
% L'ENTE ITALIANO DI ACCREDITAMENTO -
28112302 007 AN
KMt

LAB N° 1356

Report No. 28112302 007

PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1815,00 63,51 -14,51 4,25 53,25 no 74,00 20,75
9080,25 53,80 -6,92 10,09 56,97 yes 74,00 17,03
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted| AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1815,50 59,25 -14,51 4,25 48,99 no 54,00 5,01
9080,25 40,40 -6,92 10,09 43,57 yes 54,00 10,43
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Report No. 28112302 007

Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — Middle Channel (907,8 MHz) — SF 8

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

MultiView %é{ Spectrum

4% ] Receiver l

Meas BW  (6dB) 1 MHz  Meas Time 100 ms
Att 10 dB Preamp off  Step TD Scan Frequency 11.0000000 GHz
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 1-18GHz TOF"

2 Scan

Ma[Z] 44.90 dBpV/m
9.077750000 GHz

44.13 dBpvV/m
1.810750000 GHz

50 dayvjm i : : : : M1[1]

80 depvfm
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60 dBuv/m : : : : : : : M
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42 degdivim
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Range 3

Start 1.0 GHz
1 Marker Table

Stop 10.0 GH=z

wnd | Type | Ref | Trc H-value Y-value |
Scan 11 1 1.81075 GHz 44.13 dBpV/m
Scan M2 2 1.8155 GHz 33.25 dBpV/ m
Scan M3 1 9.07725 GHz 58.31 dBpV/m
Scan Md 2 9.07775 GHz 44.9 dBpV/m
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PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1810,75 54,39 -14,51 4,25 44,13 no 74,00 29,87
9077,25 55,14 -6,92 10,09 58,31 yes 74,00 15,69
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted| AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1815,50 43,51 -14,51 4,25 33,25 no 54,00 20,75
9077,25 41,73 -6,92 10,09 44,90 yes 54,00 9,10
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Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — High Channel (914,2 MHz) — SF 8

Frequency: 1GHz — 10GHz

Antenna Polarization: Horizontal

Multiview 'ré{ Spectrum I“] Receiver 1 E]
Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10dB  Preamp off Step TO Scan Frequency 11.0000000 GHz

Input 1AC PS On MNotch Off
TOF Inputl "EMI RAD 1-18GHz TOF"

MI1[1] 48.67 dBp¥/m

‘ ‘ 1 ; : 1.827500000 GHz
30 dBuv/m : : : ; : mMz[2] 44.22 dBpv/m
; ; : : ; 1.828500000 GHz|

80 depv/m

FCC 1-40 GHZ PK
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60 depvym
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U aBpv/ M

AG-dBvim

30 dBpfm

20 dBpfm

10 depv/m

Start 1.0 GH=z Stop 10.0 GH=z
1 Marker Table

wnd | Type | Ref | Trc X-value Y-value

Scan M1 1 1. 4 . pv/m

Scan M2 2 1.8285 GHz 44.22 dBpV/m

Scan M3 1 9.14075 GHz 56.24 dBpV/m

Scan M4 2 9.1405 GHz 43.21 dBpvV/;/ m
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PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1827,50 58,79 -14,40 4,28 48,67 no 74,00 25,33
9140,75 52,52 -6,80 10,52 56,24 yes 74,00 17,76
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted| AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1828,50 54,34 -14,40 4,28 44,22 no 54,00 9,78
9140,50 39,49 -6,80 10,52 43,21 yes 54,00 10,79
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Graphical representation of Radiated Emission Measurement

Operation Mode: #3 — High Channel (914,2 MHz) — SF 8

Frequency: 1GHz — 10GHz

Antenna Polarization: Vertical

Multiview 'ré{ Spectrum I“] Receiver 1 E]
Meas BW (6dB) 1 MHz Meas Time 100 ms
Att 10dB  Preamp off Step TO Scan Frequency 11.0000000 GHz

Input 1AC PS On MNotch Off
TOF Inputl "EMI RAD 1-18GHz TOF"

MI1[1] 43.87 dBp¥/m

‘ ‘ 1 ; : 1.827250000 GHz
30 dBuv/m : : : ; : mMz[2] 34.69 dBpY/m
; ; : : ; 1.828500000 GHz|

80 depv/m

FCC 1-40 GHZ PK
U dBRT

60 depvym

FCC 1-40GHZ &V
U aBpv/ M

A0-TR

30 dBpfm

20 dBpfm

10 depv/m

Start 1.0 GH=z Stop 10.0 GH=z
1 Marker Table

wnd | Type | Ref | Trc K-value Y-value

Scan M1 1 1. 4 . pv/m

Scan M2 2 1.8285 GHz 34.69 dBpV/m

Scan M3 1 2.1415 GHz 59.02 dBpV/m

Scan M4 2 9.1405 GHz 45.92 dBpvV/;/ m
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PEAK RESULT (RBW=1MHz)

Frequency | Reading Antenna Cable Correcting | Restricted PK Limit Margin
value Factor with Pre- Loss reading band (AV Limit +
Amp. 20dB)
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1827,25 53,99 -14,40 4,28 43,87 no 74,00 30,13
9141,50 55,31 -6,80 10,52 59,03 yes 74,00 14,97
AVERAGE RESULT (RBW=1MHz)
Frequency | Reading Antenna Cable Correcting | Restricted| AV Limit Margin
value Factor with Pre- Loss reading band
Amp.
Gain
(MHz) (dBuv) (dB3/m) (dB) (dBuv/m) / (dBuVv/m) (dB)
1828,50 44,81 -14,40 4,28 34,69 no 54,00 19,31
9140,50 42,20 -6,80 10,52 45,92 yes 54,00 8,08
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11.3 TEST: 20dB Bandwidth PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 24°C
test Relative Humidity (%) 48%

Air pressure (hPa) 1020

Power Supply / Frequency Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc RF Connector

Equipment mode:

Operation mode #1

FCC Standard

§15.247 (A)(L)(i)

(For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the hopping
channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

Further information to test setup

Spectrum
Analyzer (or
Power Meter)

EUT

Attenuator
{optional)

TRF FCC_15.247_000
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Graphical representation of 20dB Bandwidth
Operation Mode: #1 — Low Channel (902,3 MHz) — SF 7
Plot n°1
® * RBW 3 kHz Marker Tl ]
*VBW 30 kHz
Ref 30 dBm *Att 30 dB SWT 60 ms 902.320833333 MHz
30 ndB T1] . C
BW 142.c¢ 32 C 12 Hz
Lo Temp |1 1B ] “
%.47 dBm
hd 9qz2.229487179 MHz
M Lo Pmr&mﬁ Tes 2 o ‘LJ
- 91 dBm
[ \ ] 3721194385 MHz
[~ O ?‘ %,;
[--10
[——40 @Wwfq‘{r‘“‘ \\"JY‘[‘\““
W %
- —-60
=70
Center 902.3 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
Low 902,30 142,62 500 1
Bandwidth at -20dB (Fmin and Fmax)
Fmin 902,229 MHz Fmax 902,372 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 8

o
Plot n°2
R MARKER 1 *RBW 3 kHz Marker 1 [T1 ]
902.3080128 MHz * VBW 30 kHz 15.73 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 902.308012821 MHz
30 nde (T1] 2¢.00 dB
BW 138.621794872 kHz
|, : Temp |1 [T1 ndB] BEN
—-3.73 dBm

. Tes 2 o 4B
-4 .07 dBm
9(02.36891(¢0256 MH=z

>
F-10 ‘é/ \9
[

[ ¢ i

N;‘ \V\ -
MM “”“m

——-50

[-—-60
-70
Center 902.3 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
Low 902,30 138,62 500 2
Bandwidth at -20dB (Fmin and Fmax)
Fmin 902,230 MHz Fmax 902,369 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 9

Plot n°3
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz 16.52 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 902.331250000 MHz
30 ndB [|T1] 2¢.00 dB
BW 138.621794872 kHz
|, ‘ Temp |1 [T1 ndB] BEN
-x -4 .93 dBm
L[ i 9d2.230284462 MHz
—3.36 dBm
9(02.36891(0256 MHz
. /I K
/ \
[-—-20 \
\ 3DB
30 \ AC
WW
E*SO
[-—-60
=70
Center 902.3 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
Low 902,30 138,62 500 3
Bandwidth at -20dB (Fmin and Fmax)
Fmin 902,230 MHz Fmax 902,369 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 10

o
Plot n°4
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz 17.20 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 902 >3 MHz
30 daB

kHz
|, 1 | 2 |

.4 31 dBm

emp
10 - — ‘L‘,‘; + - J
-4.93 dBm
9d2.368914256 MHz
" i L
--10 / \

--20 J \

\\ o
--30 \\ AC

[-—-60
-70
Center 902.3 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
Low 902,30 140,22 500 4
Bandwidth at -20dB (Fmin and Fmax)
Fmin 902,228MHz Fmax 902,369 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 7

o
Plot n°5
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz 14.56 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 908.692788462 MHz
30 nde (T1] 2¢.00 dB
BW 143.429487179 kHz
I Temp |1 [T1 ndB] BEN
1 -%.68 dBm
A 4
qm ods.6294871179 MHz
M Lo A ‘H..r oa s Te: 2
- 55 dBm
)8 .772914667 MHz
[— O
ﬁ{ \%7
--10

--20 f ‘

3DB

--30

--40

oV

=50

[-—-60

=70

Center 908.7 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot

(No.) (MHz) -20dB (kHz) (No.)

(kHz)
Middle 908,70 143,43 500 5
Bandwidth at -20dB (Fmin and Fmax)
Fmin 908,629 MHz Fmax 908,773 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 8

o
Plot n°6
® *RBW 3 kHz
*VEW 30 kHz 86 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 1 MHz
30 ndB r1]  2¢.00 dB
BW 139.42307¢923 kHz
T 1 [T1 ndB
|, ‘ m [T1 ngB] N
-4.09 dBm
PMALJ"""K ode.629487179 MHz

5 -
-3.97 dBm
9(08.76891(3256 MH=z

--10
\\’i

& \m\ -
il s

omeg g

[-—-60
-70

Center 908.7 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot

(No.) (MHz) -20dB (kHz) (No.)

(kHz)
Middle 908,70 139,42 500 6
Bandwidth at -20dB (Fmin and Fmax)
Fmin 908,629 MHz Fmax 908,769 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 9

Plot n°7
® * RBW 3 kHz Marker 1 [T1 ]
* VBW 30 kHz 17.03 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 908.730448718 MHz
30 ndB [|T1] 2¢.00 dB
BW 138.621794872 kHz
Lo 1 Temp |1 [T1 ndB] u
AX —-4.01 dBm
[ ‘ ods.63028¢4462 MHz

|, Te: 2 7] die
—-3%.21 dBm
9(08.76891(¢256 MHz

/ N
N N =
B L
it T

[-—-60
=70

Center 908.7 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot

(No.) (MHz) -20dB (kHz) (No.)

(kHz)
Middle 908,70 138,62 500 7
Bandwidth at -20dB (Fmin and Fmax)
Fmin 908,630 MHz Fmax 908,769 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 10

Plot n°8
® *RBW 3 kHz Marker [T1 ]
* VBW 30 kHz 17.19 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 908.723237179 MHz
30 ndB T1] 2¢3.00 dB
BW 138.621794872 kHz
|, Temp |1 [T1 ndB] EN
Y -3.55 dBm
[ X 9(08.630284462 MHz
B 10 e S
—4.88 dBm
9(08.76891(3256 MHz
I Jrl K
[--10 /J‘l \
[--20 \
\\ 3DB
30 - \ AC
- —-60
=70
Center 908.7 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
Middle 908,70 138,62 500 8
Bandwidth at -20dB (Fmin and Fmax)
Fmin 908,630 MHz Fmax 908,769 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — High Channel (914,9 MHz) — SF 7

o
Plot n°9
® *RBW 3 kHz Marker 1 [T1 ]
*VBW 30 kHz 14.53 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 914.905608974 MHz
30 ndB [[T1] 2¢.00 aB
BW 141.826924077 kHz
|, Temp |1 [T1 ndB] EN
. -4.47 dBm

7
v
ﬂm‘ 914.8294871179 MHz
M £ i N Tex 2 [Tl odp

10 S — —
-34.11 dBm
914.971314103 MHz

A
/ N, -
I .mr‘“‘rf‘ %\\W\

[-—-60
-70
Center 914.9 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
High 914,90 141,82 500 9
Bandwidth at -20dB (Fmin and Fmax)
Fmin 914,829 MHz Fmax 914,971 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — High Channel (914,9 MHz) — SF 8

Plot n°10
® *RBW 3 kHz Marker 1 [T1 ]
* VBW 30 kHz 16.01 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 914.915224359 MHz
30 ndB T1] dB
BwW 138.621794872 kHz
|, i Temp |1 [T1 ndB] EN
-3.30 dBm
{\i;‘\ﬂ, 9114 .830284462 MHz
" ——— — ‘L‘A‘; e
-3.88 dBm
)4 .96891(3256 MHz
KL
N
\ 3DB
U\ AC
\‘M
- —-60
=70
Center 914.9 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
High 914,90 138,62 500 10
Bandwidth at -20dB (Fmin and Fmax)
Fmin 914,830 MHz Fmax 914,969 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — High Channel (914,9 MHz) — SF 9

Plot n°11
® * RBW 3 kHz Marker 1 [T1 ]
* VBW 30 kHz 16.95 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 914.930448718 MHz
30 ndB T1] 2¢.00 dB
BW 138.621794872 kHz
Lo 1 Temp |1 [T1 ndB] u
'“ -3.55 dBm
Fm '\ 9114.830284462 MHz
— 10 i B
—3.45 dBm
914.96891(3256 MHz
[— O jl K_
[--20 f .“
\\ 3DB
30 \ AC
--4a0 j“}w&ﬂ m%
ggr';évf"‘ﬂ w
- —-60
-70
Center 914.9 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
High 914,90 138,62 500 11
Bandwidth at -20dB (Fmin and Fmax)
Fmin 914,830 MHz Fmax 914,969 MHz
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Graphical representation of 20dB Bandwidth

Operation Mode: #1 — High Channel (914,9 MHz) — SF 10

Plot n°12
® *RBW 3 kHz Marker [T1 ]
*VBW 30 kHz 17.13 dBm
Ref 30 dBm *Att 30 dB SWT 60 ms 914.883974359 MHz
30 ndB T1] 2¢.00 dB
BW 140.224354974 kHz
o 1 Temp |1 [T1 ndB] EN
Y -4.24 dBm
f ‘} 9114.82868%4897 MHz
B 10 e S
-3.09 dBm
: 914 .96891(3256 MH=z
- o T i
[--20 ﬂt \
\‘ 3DB
30 \ AC
e _M} \M‘,\
[-—-50
- —-60
=70
Center 914.9 MHz 50 kHz/ Span 500 kHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -20dB (kHz) (No.)
(kHz)
High 914,90 140,22 500 12
Bandwidth at -20dB (Fmin and Fmax)
Fmin 914,828 MHz Fmax 914,969 MHz
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11.4 TEST: RF power output, radiated (EIRP) PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22,5°C
test Relative Humidity (%) 51%

Air pressure (hPa) 1020
— Power Supply / Frequency Application Point
Fully configured sample tested at +3,7V dc RF Connector
the power line frequency
Equipment mode: Operation mode #1 #3
FCC Standard §15.247 (B) (2) (3)

(b) The maximum peak conducted output power of the intentional radiator shall not exceed the following:

(1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75 non-
overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz band: 1 watt. For
all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 watts.

(2) For frequency hopping systems operating in the 902-928 MHz band: 1 watt for systems employing at
least 50 hopping channels; and, 0.25 watts for systems employing less than 50 hopping channels, but at
least 25 hopping channels, as permitted under paragraph (a)(1)(i) of this section.

(3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can be
based on a measurement of the maximum conducted output power. Maximum Conducted Output Power is
defined as the total transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not include any
time intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple
modes of operation are possible (e.g., alternative modulation methods), the maximum conducted output
power is the highest total transmit power occurring in any mode.

(4) The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this section,
if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3) of
this section, as appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

Further information to test setup

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
{optional)

TRF FCC_15.247_000
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Graphical representation of RF power output
Operation Mode: #1 — Low Channel (902,3 MHz) — SF 7
Plot n°1
® * RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 17.15 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 902.235897436 MHz
30
EN

20

PN
i / AN
/ A

/

--20 /
/ 3DB
AC

I ~

- -50

--60

-70

Center 902.3 MHz 1 MHz/ Span 10 MHz
Channel Frequency Conducted Output Power Limit
(No.) (MHz) W)
(dBm) (mW)
Low 902,30 17,15 51,88 1
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Graphical representation of RF power output

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 8

o
Plot n°2
® *RBW 1 MHz Marker [T1 ]
* VBW 3 MHz 17.10 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 902.251923077 MHz

30

20

P N
/ AN

F-10

--20 /
/ 3DB
AC

L ~

- -50

--60

-70

Center 902.3 MHz 1 MHz/ Span 10 MHz
Channel Frequency Conducted Output Power Limit
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Graphical representation of RF power output

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 9

o
Plot n°3
® *RBW 1 MHz Marker [T1 ]
*VBW 3 MHz 17.15 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 902.235897436 MH=z
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Graphical representation of RF power output

Operation Mode: #1 — Low Channel (902,3 MHz) — SF 10

o
Plot n°4
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 17.13 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 902.251923077 MHz
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Graphical representation of RF power output

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 7

o
Plot n°5
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 17.11 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 908.667948718 MHz

30

—20

VAN
/ AN

F-10

-—20 /
/ 3DB
< AC

Lt L

&
SV )

[~ —-50

[-—60

-70

Center 908.7 MHz 1 MHz/ Span 10 MHz
Channel Frequency Conducted Output Power Limit
(No.) (MHz) (W)
(dBm) (mW)
Middle 908,70 17,11 51,40 1
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Graphical representation of RF power output

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 8

o
Plot n°6
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 17.11 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 908.764102564 MHz
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Graphical representation of RF power output

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 9

o
Plot n°7
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 17.11 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 908.716025641 MHz
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Graphical representation of RF power output

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF 10

o
Plot n°8
® *RBW 1 MHz Marker [T1 ]
*VBW 3 MHz 17.11 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 908.732051282 MHz
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Graphical representation of RF power output

Operation Mode: #1 — High Channel (914,9 MHz) — SF 7

o
Plot n°9
® *RBW 1 MHz Marker [T1 ]
* VBW 3 MHz 17.09 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 914.964102564 MHz
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Graphical representation of RF power output

Operation Mode: #1 — High Channel (914,9 MHz) — SF 8

o
Plot n°10
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 17.08 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 914.867948718 MHz

30

20

PN
i / AN
/ N

F-10

- 20 /
/ 3pB
AC

L7 N

- -50

--60

-70

Center 914.9 MHz 1 MHz/ Span 10 MHz
Channel Frequency Conducted Output Power Limit
(No.) (MHz) (W)
(dBm) (mW)
High 914,90 17,08 51,05 1

TRF FCC_15.247_000
07/10/2016

Page 82 of 138




"W
1y,

N
= ACCREDIA j\
L'ENTE ITALIANO DI ACCREDITAMENTO -

By

Y%
v/, RS
zmm

’
2

Test Report nr.

’w/gjﬂ\“

W

28112302 007

Q
7,
7

TUVRheinland
LAB N° 1356

Report No. 28112302 007

Graphical representation of RF power output

Operation Mode: #1 — High Channel (914,9 MHz) — SF 9

o
Plot n°11
® *RBW 1 MHz Marker 1 [Tl ]
* VBW 3 MHz 17.09 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 914.916025641 MHz
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Graphical representation of RF power output

Operation Mode: #1 — High Channel (914,9 MHz) — SF 10

o
Plot n°12
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 17.09 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 914.916025641 MHz
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Graphical representation of RF power output

Operation Mode: #3 — Low Channel (903,0 MHz) — SF 8

Plot n°13
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*VBW 3 MHz 17.14 dBm
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Graphical representation of RF power output

Operation Mode: #3 — Middle Channel (907,8 MHz) — SF 8

o
Plot n°14
® *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 17.12 dBm
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Graphical representation of RF power output

Operation Mode: #3 — High Channel (914,2 MHz) — SF 8

o
Plot n°15
® *RBW 1 MHz Marker 1 [T1 ]
* VBW 3 MHz 17.13 dBm
Ref 30 dBm *Att 40 dB SWT 2.5 ms 913.975641026 MHz
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11.5 TEST: Out-of-band emissions PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t0 35 °C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22°C
test Relative Humidity (%) 50%

Air pressure (hPa) 1020

Power Supply / Frequency Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc RF Connector

Equipment mode:

Operation mode #1 #3

FCC Standard

§15.247 (D)

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, 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)).

Further information to test setup

Spectrum
EUT Analyzer (or
D Power Meter)
Attenuator
(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Highpass Filter Wainwright Instr. WHK)l(?%(())(—)ll?O— 87020800 05/2018 05/2019
Graphical representation of Antenna Port Spurious Emission - Conducted
Operation Mode: #1 — Low Channel (902,3 MHz) — SF (Worst case)
Frequency: 30MHz — 1000MHz Frequency: 1GHz — 3GHz
® | o @
2 = Lal
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Frequency: 3GHz — 6GHz Frequency: 6GHz — 10GHz
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #1 — Middle Channel (908,7 MHz) — SF (Worst case)

Frequency: 30MHz — 1000MHz Frequency: 1GHz — 3GHz
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #1 — High Channel (914,9 MHz) — SF (Worst case)

Frequency: 30MHz — 1000MHz Frequency: 1GHz — 3GHz
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3 — Low Channel (903,8 MHz) — SF 8

Frequency: 30MHz — 1000MHz

Frequency: 1GHz — 3GHz
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3 — Middle Channel (907,8 MHz) — SF 8

Frequency: 30MHz — 1000MHz Frequency: 1GHz — 3GHz
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Graphical representation of Antenna Port Spurious Emission - Conducted

Operation Mode: #3 — High Channel (914,2 MHz) — SF 8

Frequency: 30MHz — 1000MHz Frequency: 1GHz — 3GHz
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11.6 TEST: 100 kHz Bandwidth of Frequency Band Edges PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 21°C
test Relative Humidity (%) 52%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF Connector
Enclosure

Equipment mode:

Operation mode

#1 #2 #3

FCC Standard

§15.247 (D)

(d) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in 8§15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

Further information to test setup
(Radiated)

3m semi-anechoic chamber

EMI Receiver & Controller

Antenna TOV\EI"

(Shield Room with absorbing materials)

Further information to test setup
(conducted)

EUT

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used
Description Manufacturer Model Identifier Cal(ljt;rtaetlon Calibration due
CSSA ETS Lindgren FACT3 87020484 05/2017 05/2019
EMI Test Receiver R&S ESW44 87020967 06/2018 06/2019
EMI Test Receiver R&S ESU 40 87020455 05/2018 05/2019
Antenna BiConiLog ETS Lindgren 3124E-PA 87020457 04/2017 04/2020

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — Low Channel (902,3 MHz) — SF7

Plot n°1

*RBW 100 kHz Marker 1 [T ]

*VBW 300 kHz
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Measured power power at Difference Peak Limit at ;
Frequency at the band edge fundamental Peak / band edge PK power —20 dB Margin
(MHz (dBm) frequency (dBm) (dB) (dBm) (dB)
902 -11,60 +17,16 28,76 -2,84 8,76
928 -49,28 +17,16 66,44 -2,84 46,44
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — Low Channel (902,3 MHZz) — SF8

Plot n°2

*RBW 100 kHz
*VBW 300 kHz
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(MHz (dBm) frequency (dBm) (dB) (dBm) (dB)
902 -10,57 +17,08 27,65 -2,92 7,65
928 -49,14 +17,08 66,22 -2,92 46,22

TRF FCC_15.247_000

07/10/2016

Page 97 of 138




W
SN,

Test Report nr.

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO -

7 »
/) ”\\\\‘\

B T ———
TUVRheinland 28112302007 TN

LAB N° 1356
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — Low Channel (902,3 MHz) — SF9

Plot n°3
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902 -10,32 +17,07 27,39 -2,93 7,39
928 -49,43 +17,07 66,50 -2,93 46,50
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — Low Channel (902,3 MHz) — SF10

Plot n°4
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*VBW 300 kHz
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — High Channel (914,9 MHz) — SF7

Plot n°5
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902 -49,52 +17,05 66,57 -2,95 46,57
928 -50,04 +17,05 67,09 -2,95 47,09
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — High Channel (914,9 MHz) — SF8

Plot n°6
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*VBW 300 kHz 7.03 dBm
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902 -49,35 +17,03 66,38 -2,97 46,38
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — High Channel (914,9 MHz) — SF9

Plot n°7
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902 -49,91 +17,10 67,01 -2,90 47,01
928 -50,56 +17,10 67,66 -2,90 47,01
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #1 — High Channel (914,9 MHz) — SF10

Plot n°8
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902 -49,61 +16,99 66,60 -3,01 46,60
928 -49,28 +16,99 66,27 -3,01 46,27
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #2 — Hopping mode

Plot n°9
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #3 — Low Channel (903,0 MHZz) — SF8

Plot n°10
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LAB N° 1356

Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Conducted

Operation Mode: #3 — High Channel (914,2 MHz) — SF8

Plot n°11
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz 7.11 dBm
Ref 30 dBm *Att 30 dB SWT 10 ms 913.942307692 MHz
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902 -49,14 +17,11 66,25 -2,89 46,25
928 -50,32 +17,11 67,43 -2,89 47,43
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — Low Channel (902,3 MHz) — SF7 — Horizontal polarization (worst case)

Plot n°12
MultiView | Receiver
Meas BW (QPK) 120 kHz Meas Time 1s
Att 0dB Preamp Off  Step TD Scan (Dynamic) Frequency 2.0000000 GHz

Input 1AC PS On Notch Off
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(MHz (dBuV/m) v (@B) (dBuV/m) (dB)
902 72,10 117,39 45,29 97,39 25,29
928 40,15 117,39 77,24 97,39 57,24
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — Low Channel (902,3 MHz) — SF8 — Horizontal polarization (worst case)

Plot n°13
MultiView | Receiver
Meas BW (QPK) 120 kHz Meas Time 1s
Att 0dB Preamp Off  Step TD Scan (Dynamic) Frequency 2.0000000 GHz

Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”
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902 71,77 117,38 45,61 97,38 25,61
928 40,22 117,38 77,16 97,38 57,16
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — Low Channel (902,3 MHz) — SF9 — Horizontal polarization (worst case)

Plot n°14
MultiView | Receiver
Meas BW (QPK) 120 kHz Meas Time 1s
Att 0dB Preamp Off  Step TD Scan (Dynamic) Frequency 2.0000000 GHz

Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”
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(MHz (dBuV/m) v (@B) (dBuV/m) (dB)
902 69,30 117,31 48,01 97,31 28,01
928 41,70 117,31 75,61 97,31 55,61
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — Low Channel (902,3 MHZz) — SF10 — Horizontal polarization (worst case)

Plot n°15
MultiView | Receiver
Meas BW (QPK) 120 kHz Meas Time 1s
Att 0dB Preamp Off  Step TD Scan (Dynamic) Frequency 2.0000000 GHz

Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”

L
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902 70,30 117,31 47,01 97,31 27,01
928 41,20 117,31 76,11 97,31 56,11
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — High Channel (914,9 MHz) — SF7 — Horizontal polarization (worst case)

Plot n°16

Frequency 2.0000000 GHz

MultiView | Receiver
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Input 1 AC PS on
TOF Inputl "EMI RAD 26-1000MHz horizontal”
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902 40,35 115,04 74,69 95,04 54,69
928 40,71 115,04 74,33 95,04 54,33
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — High Channel (914,9 MHz) — SF8 — Horizontal polarization (worst case)

Plot n°17
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902 40,07 115,01 74,94 95,01 54,94
928 42,04 115,01 72,97 95,01 52,97
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — High Channel (914,9 MHz) — SF9 — Horizontal polarization (worst case)

Plot n°18
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Att 0dB

Input 1 AC PS on
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902 40,11 114,97 74,86 94,97 54,86
928 41,63 114,97 73,34 94,97 53,34
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #1 — High Channel (914,9 MHz) — SF10 — Horizontal polarization (worst case)

Plot n°19
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TOF Inputl "EMI RAD 26-1000MHz horizontal”

Step TD Scan (Dynamic)
Notch aff

Frequency 2.0000000 GHz

M2[1]  40.31 dBp¥/m|
928.050000 MHz

M1[1] 115.01 dBp¥/m)

110 dBpvfm

914.850000 MHz

100 dBpv/m:

90 depv/m

80 depvym

70 dBpvfm

60 depv/m

SN ARV
FCC15BF

30 depvim

20 dBpsfm

10 dBpv/m

Start 890.0 MHz

TFH

Stop 940.0 MHz

Measured peak
Measured power power at Difference Peak Limit at _
Frequency at the band edge fﬂpgslﬁﬁz;al Peak / band edge PK power —20 dB Mzrgln
MH B
(MHz (dBuV/m) v (@B) (dBuV/m) (dB)
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Report No. 28112302 007

Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #2 — Hopping mode — Horizontal polarization (worst case)

Plot n°20
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117.36 dBpv¥/m
902.240000 MHz

M1[1]

100 depv/m

90 depvfm

80 depvfm

i)

70 depfm

60 depv/m

FosisaE™

40 dep/m

30 depv/m

20 depvim

10 depsfm
W1

Start 890.0 MHz

77|

Range 2

Stop 940.0 MHz

1 Marker Table

wnd Type | Ref Trc X-value | Y-value |
Scan M1 1 . Hz 117.36 dBpV/m
Scan M2 1 902.03 MHz 73.8 dBpV/m
Scan M3 1 928.01 MHz 42.39 dBpV/m
Measured peak
Measured power power at Difference Peak Limit at _
Fre(quency at the band edge fL:(ndamentaI Peak / band edge PK power —20 dB I\/I(zrg)ln
MHz requency dBuV/m B
(dBuV/m) (dBuV/m) (dB) (EIF7)
902 73,80 117,36 43,56 97,36 23,56
928 42,39 117,36 74,97 97,36 54,97
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #3 — Low Channel (903 MHz) — SF8 — Horizontal polarization (worst case)

Plot n°21
MultiView | Receiver
Meas BW (QPK) 120 kHz Meas Time 1s
Att 0dB Preamp Off  Step TD Scan (Dynamic) Frequency 2.0000000 GHz

Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”

M2[1]  60.37 dBp¥/m|
902.000000 MHz
117.34 dBp¥/m

902.750000 MHz

Frat

110 depv/m M1[1]

100 dBpv/m

90 depvy/m

80 depv/m

70 depfm

60 dep/m

=N AR sfm
FCC15BF

40 depiim

30 depvim

20 depvym

10 dBpsfm

Stop 940.0 MH=z

Start 890.0 MH=z

Measured peak
Measured power power at Difference Peak Limit at _
Frequency at the band edge fﬂpgslﬁﬁz;al Peak / band edge PK power —20 dB Mzrgln
MH B
(MHz (dBuV/m) v (@B) (dBuV/m) (dB)
902 60,37 117,34 56,97 97,34 36,97
928 41,92 117,34 75,42 97,34 55,42
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Graphical representation of 100 kHz Bandwidth of Frequency Band Edges - Radiated

Operation Mode: #3 — High Channel (914,2 MHz) — SF8 — Horizontal polarization (worst case)

Plot n°22

MultiView | Receiver

Meas Time is
Preamp Off

Meas BW (QPK) 120 kHz
Att 0dB Step TD Scan (Dynamic)
Input 1AC PS On Notch Off

TOF Inputl "EMI RAD 26-1000MHz horizontal”

Fu

Frequency 2.0000000 GHz

MI[1] 115.33 dBp¥/m|
913.950000 MHz

M2[1] 41.45 dBpv/m|

110 depv/m

928.020000 MHz

100 dBpv/m

90 depvy/m

80 depv/m

70 depfm

60 dep/m

=N AR sfm
FCC15BF

73]

40, 4B

30 depvim

20 depvym

10 dBpsfm

Start 890.0 MH=z

TFH

Stop 940.0 MH=z

Measured peak
Measured power power at Difference Peak Limit at _
Frequency at the band edge fL:(ndamentaI Peak / band edge PK power —20 dB Mzrgln
MH requency B
(MHz (dBuV/m) v (@B) (dBuV/m) (dB)
902 39,78 115,33 75,55 95,33 55,55
928 41,45 115,33 73,88 95,33 53,88

TRF FCC_15.247_000
07/10/2016

Page 117 of 138




TUVRheinland

L LI
\\“\\‘\\I//"/”/

Test Report nr. s
28112302007 7~
KZAMN

ACCREDIA ¥
L'ENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 1356

Report No. 28112302 007

11.7 TEST: Number of Hopping frequencies PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 22°C
test Relative Humidity (%) 36%

Air pressure (hPa) 1033

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF connector

Equipment mode:

Operation mode

#2

FCC Standard

§15.247 (A) (1) (Il1)

For FHSs in the band 902-928 MHz: if the 20 dB bandwidth of the hopping channel is less than 250 kHz,
the system shall use at least 50 hopping channels and the average time of occupancy on any channel shall
not be greater than 0.4 seconds within a 20-second period. If the 20 dB bandwidth of the hopping channel
is 250 kHz or greater, the system shall use at least 25 hopping channels and the average time of
occupancy on any channel shall not be greater than 0.4 seconds within a 10-second period. The maximum
20 dB bandwidth of the hopping channel shall be 500 kHz.

Further information to test setup

EUT

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Graphical rapresentation
Operation Mode: #2
Number of Hopping Frequencies: 64
Plot n°1
® *RBW 30 kHz Marker 1 [T1 ]
*VBW 100 kHz 16.95 dBm
Ref 30 dBm *Att 30 dB SWT 30 ms 902.250000000 MH=z
30 Markdr 2 [T ]
14¢.89 dBm
HPYS ofa.939104564 mu- |IEN
: 1
= | I e A
[0
[—[—20
H-30 AC
L
--50 \ I
[——60
=70

Start 902 MHz

1.5 MHz/

Stop 917 MHz
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Graphical rapresentation

Operation Mode: #2

Number of Hopping Frequencies: 64

Plot n°2 and 3

Ref 30 dBm *Att 30 dB SWT 30 ms

/E; *RBW 30 kHz Marker 2 [T1 ]
*VBW 100 kHz 6.93 dBm
907.923076923 MH
Markdqr 1

= | T e
A A A

3DB
AC
sssss 902 MHz 600 kHz/ Stop 908 MHz
® 4 RBW 30 kHz Marker 2 [T1 ]
4 VBW 100 kHz 16.88 dBm
Ref 30 dBm *Att 30 dB SWT 30 ms 914.908653846 MHz
30 Mar} 1 [
Bm
o 1 B
v
" I “ “ H ! | u ! “
3DB
AC

Start 908 MHz 900 kHz/ Stop 917 MHz
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11.8 TEST: Carrier frequency separation PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 23°C
test Relative Humidity (%) 36%

Air pressure (hPa) 1033
— Power Supply / Frequency Application Point
Fully configured sample tested at +3,7V dc RF connector
the power line frequency
Equipment mode: Operation mode #2

FCC Standard

§15.247 (A) (1)

FHSs 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, FHSs operating in the band 2400-
2483.5 MHz 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 that the systems operate with
an output power no greater than 0.125 W.

Further information to test setup

Spectrum
EUT Analyzer (or
Power Meter)
Attenuator
(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Graphical representation of carrier frequency separation
Operation Mode: #2
Plot n°1
® * RBW 30 kHz Delt > [T1 ]
*VBW 100 kHz -0.02 dB
Ref 30 dBm *Att 30 dB SWT 5 ms 20¢C 320512820 kHz
30 Markdqr 1 [T1
1 92 dBm
Lo bd2.300004000 muz|[EM
= / \[f \/ \
—10 /[ / \‘/ \
— O
—-10 /
L4 fF sk ]
mwdm'ﬁ%
—-50
——-60
=70
Center 902.3 MHz 100 kHz/ Span 1 MHz
Channel Carrier frequency Limit Plot
(No.) separation (kHz) (No.)
(kHz)
1-2 (Low) 200,32 225kHz 1
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Graphical representation of carrier frequency separation

Operation Mode: #2

Plot n°2
@ *RBW 30 kHz Delta 2 [T1 ]
*VBW 100 kHz -0.03 dB
Ref 30 dBm *Att 30 dB SWT 5 ms 200.320512820 kHz
30 Markgr 1 [T1]]
1¢.91 dBm
. L ods.70000d000 vuz|EN
= M TN TN TS T
O
——-10
——-20
3DB
) ac
——40
——-50
——-60
-70
Center 908.7 MHz 100 kHz/ Span 1 MHz
Channel Carrier frequency Limit Plot
(No.) separation (kHz) (No.)
(kHz)
33-34 (Middle) 200,32 225kHz 2

TRF FCC_15.247_000

07/10/2016

Page 123 of 138




TUVRheinland

Test Report nr.

28112302 007

SOy,

AL
D=y

’
2

W

Q
N
7

>>>§(

I/"/nlu\“\\

ACCREDIA ¥
L'ENTE ITALIANO DI ACCREDITAMENTO -

LAB N° 1356

Report No. 28112302 007

Graphical representation of carrier frequency separation

Operation Mode: #2

Plot

n°3

*RBW 30 kHz

*VBW 100 kHz

Delta

2 [T1 ]

-0.01 dB

Ref 30 dBm *Att 30 dB SWT 5 ms -200.320512820 kHz
30 Markdgr 1 [T1]]
1¢.85 dBm
. L 91l4a.90000d000 vuz|EN
= N TN/ A
| \/ 1}
-o
--10 “\
——20
L 3DB
-0 L‘U Ac
Ml r
I N
--50
--60
-70
Center 914.9 MHz 100 kHz/ Span 1 MHz
Channel Carrier frequency Limit Plot
(No.) separation (kHz) (No.)
(kHz)
63-64 (High) 200,32 >25kHz 3
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11.9 TEST: Average time of occupancy PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 23°C
test Relative Humidity (%) 36%

Air pressure (hPa) 1033

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF connector

Equipment mode:

Operation mode

#2

FCC Standard

§15.247 (A) (1) (Il1)

For FHSs in the band 902-928 MHz: if the 20 dB bandwidth of the hopping channel is less than 250 kHz,
the system shall use at least 50 hopping channels and the average time of occupancy on any channel shall
not be greater than 0.4 seconds within a 20-second period. If the 20 dB bandwidth of the hopping channel
is 250 kHz or greater, the system shall use at least 25 hopping channels and the average time of
occupancy on any channel shall not be greater than 0.4 seconds within a 10-second period. The maximum
20 dB bandwidth of the hopping channel shall be 500 kHz.

Further information to test setup

EUT

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Results
Operation Mode: #2
Channel Single packet N° of hops in 60” Limit of Average Plot (No.)
(No.) duration (ms) time of occupancy
(ms) in a period of
20s
1 (Low) 69,71 3 400 1+2
*= (20 sec. / time between next hop) / single packet duration
Plot n°1 and n°2
® s 3
= =
= =\ -
; 5 | | !J JH (A
" | JTWIM‘[IKJ ) 776;[. L - M T | D L T T
Single burst duration N° of bursts in 60 sec.
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Results
Operation Mode: #2
Channel Single packet N° of hops in 60” Limit of Average Plot (No.)
(No.) duration (ms) time of occupancy
(ms) in a period of
20s
33 (Middle) 69,71 3 400 3+4
Plot n°3 and n°4
® S ® S
= L]
- LA a4 sen = cor
m L. TRG m | TRG
i o Ly [y i
e ool :‘“ﬁ‘«""{'q il Mww Lol gl Alleos e, Moo el el
Single burst duration N° of bursts in 60 sec.
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Results

Operation Mode: #2

Channel Single packet N° of hops in 60” Limit of Average Plot (No.)
(No.) duration (ms) time of occupancy
(ms) in a period of
20s
64 (High) 69,71 3 400 5+6

Plot n°5 and n°6

, L 2] L =
mz| Y ez
L T |

I . I [ I
i [ qu‘u.‘J‘_ﬂ.ﬁuL W, FPN NY ) P | P I | A el
W aanty MWI Ku‘.h‘;v.m'n; s clabgie e oy I
Single burst duration N° of bursts in 60 sec.
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11.10 TEST: Additional provisions to the general radiated emission limitations.

PASS

Parameters required prior to the Laboratory Ambient Temperature (°C) 15t0 35 °C

test

Relative Humidity (%) 30 to 60 %

Parameters recorded during the Laboratory Ambient Temperature (°C)

test . .
es Relative Humidity (%)

Air pressure (hPa)

— Power Supply / Frequency Application Point

Fully configured sample tested at +3,7Vvdc | e

the power line frequency

Equipment mode: Operation mode #1 #3

FCC Standard §15.215 (A) (B) (C)

(A) The regulations in 88 15.217-15.257 provide alternatives to the general radiated
emission limits for intentional radiators operating in specified frequency bands. Unless
otherwise stated, there are no restrictions as to the types of operation permitted under these
sections.

(B) In most cases, unwanted emissions outside of the frequency bands shown in these
alternative provisions must be attenuated to the emission limits shown in Section 15.209. In
no case shall the level of the unwanted emissions from an intentional radiator operating
under these additional provisions exceed the field strength of the fundamental emission.

VERDICT

PASS

(C) Intentional radiators operating under the alternative provisions to the general emission
limits, as contained in 88 15.217 through 15.257 and in Subpart E of this part, must be
designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may
otherwise be specified in the specific rule section under which the equipment operates, is
contained within the frequency band designated in the rule section under which the
equipment is operated. The requirement to contain the designated bandwidth of the
emission within the specified frequency band includes the effects from frequency sweeping,
frequency hopping and other modulation techniques that may be employed as well as the
frequency stability of the transmitter over expected variations in temperature and supply
voltage. If a frequency stability is not specified in the regulations, it is recommended that the
fundamental emission be kept within at least

VERDICT

PASS
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11.11 TEST: 6dB Bandwidth PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 24°C
test Relative Humidity (%) 48%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF Connector

Equipment mode:

Operation mode

#3

FCC Standard

§15.247 (A)(2)

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.

Further information to test setup

EUT

1=

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Graphical representation of 6dB Bandwidth
Operation Mode: #3 — Low Channel (903 MHz)
Plot n°1
@ *RBW 10 kHz Marker 1 ]
*VBW 30 kHz 4.81 dBm
Ref 30 dBm *Att 30 dB SWT 40 ms 903.030448718 MHz
30
[—20 .
. /,J
--10
-_30 — AC
[——40
[——-50
--60
-70
Center 903 MHz 100 kHz/ Span 1 MHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -6dB (kHz) (No.)
(kHz)
Low 903,0 565,705 2500 1
Bandwidth at -6dB (Fmin and Fmax)
Fmin 902,729 MHz Fmax 903,294 MHz
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Graphical representation of 6dB Bandwidth

Operation Mode: #3 — Middle Channel (907,8 MHz)

o
Plot n°2
® *RBW 10 kHz Marker 1 [T1 ]
* VBW 30 kHz
Ref 30 dBm *Att 30 dB SWT 40 ms 907. )
30
-20
\ g4.18
ﬁ/‘\-\.- \mf\w 9d7.525961538 MHz
E —10 . == ‘V‘r - ‘L“ 1 ' .
1.98 dBm
9d&.09807¢4923 MHz
A

—--20
\\ 3DB
3 AC

—30 \‘

——40

——-50

——-60

-70

Center 907.8 MHz 100 kHz/ Span 1 MHz

Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -6dB (kHz) (No.)
(kHz)

Low 907,8 572,115 2500 2

Bandwidth at -6dB (Fmin and Fmax)

Fmin 907,526 MHz Fmax 908,098 MHz
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Graphical representation of 6dB Bandwidth

Operation Mode: #3 — High Channel (914,2 MHz)

o
Plot n°3
Ak MARKER 1 *RBW 10 kHz Marker 1 [T1
914.2625 MHz *VBW 30 kHz 14.88 dBm
Ref 30 dBm *Att 30 dB SWT 40 ms 914.262500000 MHz
30 nde (T1] .00 dB

BW 5¢4.102564103 kHz
L, Temp |1 [T1 ndB] BEN

1 4.83 dBm

£y MM 913.930769231 MHz
T1 b2

—10 = T T +
4.81 dBm
914.494871795 MHz

-

--2
\\v\“\h 3DB
AC

—-40
—-50
——-60
-70
Center 914.2 MHz 100 kHz/ Span 1 MHz
Channel Frequency Channel Bandwidth at Limit Plot
(No.) (MHz) -6dB (kHz) (No.)
(kHz)
Low 907,8 564,102 2500 3
Bandwidth at -6dB (Fmin and Fmax)
Fmin 913,930 MHz Fmax 914,494 MHz
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11.12 TEST: Power Spectral Density PASS
Parameters required prior to the Laboratory Ambient Temperature (°C) 15t035°C
test Relative Humidity (%) 30 to 60 %
Parameters recorded during the Laboratory Ambient Temperature (°C) 24°C
test Relative Humidity (%) 37%

Air pressure (hPa) 1020

Power Supply / Frequency

Application Point

Fully configured sample tested at
the power line frequency

+3,7V dc

RF Connector

Equipment mode:

Operation mode

#3

FCC Standard

§15.247 (E)

(e) For digitally modulated systems, the power spectral density conducted from the intentional radiator to the

antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

This power spectral density shall be determined in accordance with the provisions of paragraph (b) of this
section. The same method of determining the conducted output power shall be used to determine the power

spectral density.

Further information to test setup

EUT

Attenuator

Spectrum
Analyzer (or
Power Meter)

(optional)
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Test Equipment Used

Description Manufacturer Model Identifier Calibration Calibration
date due
EMI Test Receiver R&S ESU40 87020455 05/2018 05/2019
Graphical representation of Power Spectral Density
Operation Mode: #3 — Low Channel (903 MHz)
Plot n°1
® * RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz 6.79 dBm
Ref 30 dBm *Att 30 dB SWT 170 ms 903.031250000 MH=z
30
20 [
anscs: I I .
o Mﬂf«‘ Y
] \
[——20 /“‘i“'{‘ﬂ \\
30 \ AC
[——40 ‘ﬂf; R‘r\\‘xq\‘
;i.w““f e,
[——-60
=70
Center 903 MHz 150 kHz/ Span 1.5 MHz
Channel Frequency Conducted Power Spectral Limit
(No.) (MHz) Density (dBm)
(dBm)
Low 903,0 6,79 8
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Graphical representation of Power Spectral Density

Operation Mode: #3 — Middle Channel (907,8 MHz)

Plot n°2
® *RBW 3 kHz
*VBW 10 kHz
Ref 30 dBm *Att 30 dB SWT 170 ms
30
[ |
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Graphical representation of Power Spectral Density

Operation Mode: #3 — High Channel (914,2 MHz)

Plot n°3
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12. ANNEX

Photographic Documentation

External photo See Report n° 28112302 009 Annex1

Internal photo See Report n° 28112302 009 Annex2

Set-up photo See Report n° 28112302 009 Annex3

END OF TEST REPORT
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