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1. Attestation of Test Results

1.1. Description of EUT

The Equipment Under Test was a wireless 900 MHz SRD transceiver module.

1.2. General Information

Specification Reference:

47CFR15.247

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference:

47CFR15.207 and 47CFR15.209

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Sections 15.207 and 15.209

Specification Reference:

RSS-Gen Issue 5 March 2019

Specification Title:

General Requirements for Compliance of Radio Apparatus

Specification Reference:

RSS-247 Issue 2 February 2017

Specification Title:

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs)
and Licence-Exempt Local Area Network (LE-LAN) Devices

FCC Site Registration:

621311

ISEDC Site Registration:

20903

Location of Testing:

UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom

Test Dates:

22 June 2020 to 01 August 2020

ULVSLTD
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1.3. Summary of Test Results

FCC Reference ISED Canada Measurement Result
(47CFR) Reference
RSS-Gen 6.7 . . .
Part 15.247(a)(2) RSS-247 5.2(a) Transmitter Minimum 6 dB Bandwidth @
N/A RSS-Gen 6.7 Transmitter 99% Occupied Bandwidth @
Part 15.35(c) RSS-Gen 8.2 Transmitter Duty Cycle Note 1
Part 15.247(e) RSS-247 5.2(b) Transmitter Power Spectral Density Q@
RSS-Gen 6.12 . .
Part 15.247(b)(3) RSS-247 5.4(d) Transmitter Maximum Peak Output Power Q@
Part 15.247(d)/ RSS-Gen 6.13 . . L
15.209(a) RSS.247 5.6 Transmitter Radiated Emissions @
Part 15.247(d)/ RSS-Gen 6.13 . . .
15.209(a) RSS-247 5 5 Transmitter Band Edge Radiated Emissions Q@
Part 15.207 RSS-Gen 8.8 Transmitter AC Conducted Emissions @
Key to Results
@ - Complied Q- Did not comply
Note(s):

1. The measurement was performed to assist in the calculation of the level of the emissions. The EUT
cannot transmit continuously and sweep triggering/signal gating cannot be implemented.

1.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.

Page 6 of 48
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2. Summary of Testing

2.1 Facilities and Accreditation

The test site and measurement facilities used to collect data are located at Unit 3 Horizon, Wade Road,
Kingsland Business Park, Basingstoke, Hampshire, RG24 8AH, United Kingdom. The following table
identifies which facilities were utilised for radiated emission measurements documented in this report.
Specific facilities are also identified in the test results sections.

Site 1 X
Site 2 -
Site 17 X

UL VS LTD is accredited by UKAS. The tests reported herein have been performed in accordance with its
terms of accreditation.

2.2. Methods and Procedures

Reference: ANSI| C63.10-2013

Title: American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

Reference: KDB 558074 D01 15.247 Meas Guidance v05r02, April 2, 2019

Title: Guidance for Compliance Measurements on Digital Transmission System,

Frequency Hopping Spread Spectrum System, and Hybrid System Devices
Operating Under Section 15.247 of the FCC Rules

Reference: KDB 174176 D01 Line Conducted FAQ v01rO01 June 3, 2015

Title: AC Power-Line Conducted Emissions Frequently Asked Questions

UL VS LTD Page 7 of 48
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2.3. Calibration and Uncertainty

Measuring Instrument Calibration

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.

Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of
the uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calcula_ted
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% +1.96 dB
Conducted Maximum Peak Output Power 902 MHz to 928 MHz 95% +1.13 dB
Spectral Power Density 902 MHz to 928 MHz 95% +1.13 dB
Minimum 6 dB Bandwidth 902 MHz to 928 MHz 95% +4.59 %
99% Occupied Bandwidth 902 MHz to 928 MHz 95% +3.92 %
Radiated Spurious Emissions 9 kHz to 30 MHz 95% 1+5.32 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +3.30 dB
Radiated Spurious Emissions 1 GHz t0 9.3 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the
various measurement specifications. Where measurement specifications do not include guidelines for the
evaluation of measurement uncertainty the published guidance of the appropriate accreditation body is
followed.
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2.4 Test and Measurement Equipment

Test Equipment Used for Transmitter Conducted Testi ng
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2001 | Thermohygrometer | Testo 608-H1 45041824 05 Jan 2021 12
M1825 | Signal Analyser Rohde & Schwarz | FSV30 103050 14 Apr 2021 12
G0614 | Signal generator Rohde & Schwarz | SMB100A 177687 19 May 2023 36
A2921 | Attenuator AtlanTecRF AN18W5-20 | 832828#4 Calibrated -
before use
Test Equipment Used for Transmitter Radiated Emissi ons Tests
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2003 | Thermohygrometer | Testo 608-H1 45046641 07 Jan 2021 12
K0017 | 3m RSE Chamber | Rainford N/A N/A 01 Nov 2020 12
M1273 | Test Receiver Rohde & Schwarz | ESIB26 100275 03 Dec 2020 12
M1995 | Test Receiver Rohde & Schwarz | ESU40 100428 20 Jan 2021 12
M2044 | Test Receiver Rohde & Schwarz | ESU26 100122 09 Apr 2021 12
A3167 | Pre Amplifier Com-Power PAM-103 18020010 01 Nov 2020 12
A2863 | Pre Amplifier Agilent 8449B 3008A02100 01 Nov 2020 12
A3224 | Pre Amplifier Schwarzbeck BBV 9718 C | 00071 24 Apr 2021 12
A3161 | Antenna Teseq CBL6111D 50859 07 Jan 2021 12
A2889 | Antenna Schwarzbeck BBRA9120- 1 00653 01 Nov 2020 12
A2890 | Antenna Schwarzbeck HWRD 750 014 01 Nov 2020 12
A3113 | Attenuator AtlanTecRF AN18-06 219706#3 07 Jan 2021 12
o WHJE5-920-
A2908 | High Pass Filter Wainwright 1000-4000- | 3 05 Jan 2021 12
Instruments
60EE
A2914 | High Pass Filter AtlanTecRF AFH-03000 2155 06 Feb 2021 12
A2947 | High Pass Filter AtlanTecRF AFH-07000 1601900001 06 Feb 2021 12
M2040 | Thermohygrometer | Testo 608-H1 45124934 07 Jan 2021 12
K0001 | 3m RSE Chamber | Rainford EMC N/A N/A 15 Oct 2020 12
M1874 | Test Receiver Rohde & Schwarz | ESU 100046 28 Feb 2021 12
A3198 | Magnetic Loop ETS-Lindgren 6502 00221887 01 Apr 2021 12
Antenna
UL VS LTD Page 9 of 48
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Test and Measurement Equipment (continued)

Test Equipment Used for Transmitter Band Edge Radia

ted Emissions Tests

Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2040 | Thermohygrometer | Testo 608-H1 45124934 07 Jan 2021 12
koooy | 3m Semi-Anechoic | poinord EMC N/A N/A 16 Oct 2020 12
Chamber
M2044 | Test Receiver Rohde & Schwarz | ESU26 100122 09 Apr 2021 12
A3154 | Pre Amplifier Com-Power PAM-103 18020012 04 Oct 2020 12
A553 Antenna Chase CBL6111A 1593 14 Oct 2020 12
A3112 | Attenuator AtlanTecRF AN18-06 219706#2 14 Oct 2020 12
A2924 | Attenuator AtlanTecRF AN18WS5-20 832828#7 21 Feb 2021 12
Test Equipment Used for Transmitter AC Conducted Sp ___urious Emissions:
Asset Date Cal.
No Instrument Manufacturer Type No. Serial No. Calibration Interval
' Due (Months)
M2037 | Thermohygrometer | Testo 608-H1 45124925 07 Jan 2021 12
A067 LISN Rohde & Schwarz | ESH3-Z5 890603/002 14 Nov 2020 12
A1830 | Pulse Limiter Rohde & Schwarz | ESH3-Z2 100668 07 Apr 2021 12
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 03 Dec 2020 12
so1p | Bench Power INSTEK PR-3010H | 9401270 Calibrated :
Supply before use
M1229 | Digital Multimeter Fluke Fluke 179 87640015 09 Apr 2021 12
Test Measurement Software/Firmware Used for AC Cond ___ucted Tests:
Name Version Release Date
Rohde & Schwarz EMC32 6.30.0 2008
Page 10 of 48 UL VS LTD
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name:

Disruptive Technologies

Model Name or Number:

DT-RFIO-Module (US)

Test Sample Serial Number:

Bnlvc90g0000uclc4kig

Hardware Version:

0.0

Software Version:

master/101630-v1.1-3-gcd9ebcb+b57:firstboot-dev

Firmware Version:

balenaOS 2.38.0+rev4

FCC ID:

2ATFX-101941

ISED Certification Number:

IC: 25087-101941

Brand Name:

Disruptive Technologies

Model Name or Number:

DT-RFIO-Module (US)

Test Sample Serial Number:

bptivi4c0001ks2aklmg

Hardware Version:

0.0

Software Version:

master/101630-v1.1-3-gcd9ebcb+b57:firstboot-dev

Firmware Version:

balenaOS 2.38.0+rev4

FCC ID:

2ATFX-101941

ISED Certification Number:

IC: 25087-101941

3.2. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

ULVSLTD
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3.3. Additional Information Related to Testing

Tested Technology:

902-928 MHz (DTS) Standard Mode

Power Supply Requirement: Nominal 5 VDC via AC Power Adaptor
Type of Unit: Transceiver

Modulation: Frequency Shift Key (FSK)

Data Rate 240 kbit/s

Maximum Peak Output Power:

23.9dBm

Transmit Frequency Range:

902 MHz to 928 MHz

Transmit Channels Tested:

Channel Frequency
Channel ID (MHz2)
Bottom 903.250
Middle 915.000
Top 926.750

3.4. Description of Available Antennas

The radio utilizes two integrated antennas, with the following maximum gain:

Frequency Range (MHz) Antenna Gain (dBi)

902-928 0.0

Page 12 of 48
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3.5. Description of Test Setup

Support Equipment

The following support equipment was used to exercise the EUT during testing:

Description: Laptop PC
Brand Name: Apple

Model Name or Number: MacBook Pro
Serial Number: CO2TR3HLHV29

Description:

Connector-Main Breakout development board

Brand Name:

Disruptive Technologies

Model Name or Number:

10064-2.0.1

Serial Number:

Not marked or stated

Description: POE Switch
Brand Name: Linksys

Model Name or Number: LGS108P

Serial Number: 13U20F15902490

Description: Wireless Modem Router
Brand Name: ASUS

Model Name or Number: ASUS-4G-AC53U

Serial Number: K61U27000306

Description: AC/DC Adaptor for Wireless Modem Router
Brand Name: Asian Power Device Inc.

Model Name or Number: WA-24Q12R

Serial Number: Y8709ML002914

ULVSLTD
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Operating Modes

The EUT was tested in the following operating mode(s):

e Continuously transmitting at maximum power with modulated carrier on bottom, middle and top
channels as required.

«  Continuously transmitting at maximum power with modulated carrier.

Configuration and Peripherals

The EUT was tested in the following configuration(s):

« The EUT was mounted on a Disruptive Technologies Connector-Main Breakout development
board during all tests.

« Aterminal application running on the laptop PC was used to configure the EUT as required. The
customer supplied a document containing the setup instructions ‘2020-06-02 Instructions for UL to
operate CCON US 4G.pdf’, Issue Date: 2020-06-02 and
‘Test_proposal_form_FCC_ISED_DT_MODULE_v2.pdf', Date: 2020-06-26 .

e The EUT has two antennas (antenna 1 and antenna 2). Tests were performed on both antennas
where required.
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Test Setup Diagrams

Conducted Tests:

Test Setup for Transmitter AC Conducted Spurious Em issions
Development | Bench P - . .

Board with EUT € Power Supply <> LISN >» Pulse Limiter Test Receiver

f A

I

Single Phase
AC Supply
Wireless Modem
Router

Test Setup for Bandwidth, Frequency Separation, Hop

ping Frequencies, Average Time of

Occupancy, Duty Cycle & Maximum Peak Output Power

DC Power Supply

|

Development
Board with EUT

Y

Attenuator | Signal Analyser

!

Asus Router | €%

!

AC/DC Power
Supply for Router

Laptop PC

ULVSLTD
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Radiated Tests:

Test Setup for Transmitter Radiated Emissions

Development Measurement RF Attenuator
P! —> Antenna & > and/or »  Pre Amplifier — Test Receiver
Board with EUT .
Attenuator RF Filter
A A
»|  Asus Router (€| Laptop PC
Semi - Anechoic Chamber 30 MHz to 1 GHz ¢
AC/DC Power
DC Power Supply Supply for Router
Development Measurement RF Attenuator
| N - .
Board with EUT Antenna 2 and/_or P Pre Amplifier —{ Test Receiver
RF Filter
A 4
»|  Asus Router (€| Laptop PC
Anechoic Chamber 1 to 8 GHz ¢
AC/DC Power

DC Power Supply Supply for Router

Development Measurement . . - N .
Board with EUT Antenna —»{ High Pass Filter |— Pre Amplifier »| Test Receiver
A 4
Asus Router
Anechoic Chamber > 8 GHz A

AC/DC Power

DC Power Supply Supply for Router Laptop PC
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Radiated Tests:

Test Setup for Transmitter Radiated Emissions

Development
Board with EUT

Measurement
Antenna

»| Test Receiver

D

emi - Anechoic Chamber 9 kHz to 30 MHz

Asus Router

Laptop PC

v

DC Power Supply

AC/DC Power
Supply for Router

ULVSLTD

Page 17 of 48




TEST REPORT SERIAL NO: UL-RPT-RP13194272-1416B

VERSION 2.0 ISSUE DATE: 11 AUGUST 2020

4. Antenna Port Test Results

4.1. Transmitter Minimum 6 dB Bandwidth
Test Summary:

Test Engineer: Matthew Botfield Test Date: 22 June 2020
Test Sample Serial Number: Bn1vc90g0000uclc4kig

FCC Reference: Part 15.247(a)(2)

ISED Canada Reference: RSS-Gen 6.7 / RSS-247 5.2(a)

FCC KDB 558074 Section 8.2 referencing ANSI C63.10 Section

Test Method Used: 11.8.1 option 1

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 44
Note(s):

1. 6dB DTS bandwidth tests were performed using a signal analyser in accordance with ANSI C63.10
Section 11.8.1 option 1 measurement procedure. The signal analyser resolution bandwidth was set to
100 kHz and video bandwidth 300 kHz. A peak detector was used, sweep time was set to auto and
the trace mode was Max Hold. The DTS bandwidth was measured at 6 dB down from the peak of the
signal.

2. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable.
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Transmitter Minimum 6 dB Bandwidth (continued)
Results: Antenna 1

6 dB Bandwidth Limit Margin
Channel (kHz) (kH2) (kHz2) Result

Bottom 547.000 2500 47.000
Middle 544.100 2500 44.100
Top 549.900 2500 49.900

Complied

Complied

Complied

Spectrum ] ? Spectrum ] ?
Ref Level 40.00 dBm  Offset 20.70dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 20.70dB @ RBW 100 kHz
o Att 30d8 SWT 1ms @ VBW 300 kHz Mode Sweep o Att 30de  SWT 1ms & VBW 300 khz Mode Sweep
@17k view @17k view
Mi[1] 17.74 dBm| Mi[1] 17.05 dBm|
902.97500 MHz| 914.72790 MH|
30d D2[1] 0.28 dB)| 30d D2[1] 0.39 dB|
547.00 kHz, 544.10 kHz,
D1 24.110 i D1 23.490 cem
20 ) 20 d | 1y
¥ ¥ LY
D2 18,110 dem D2 17.490 dBm
10 df 10 df
od od
10d -10d
204 -20d
-30d -30d
40d -40d
S04 S04
CF 9083.25 MHz 691 pts Span 2.0 MHz CF 915.0 MHz 691 pts Span 2.0 MHz
| (Y] 1 URRRRND e
1319072 1319072
DazzuNc0006B DazzuNc0005

Bottom Channel Middle Channel

] '
Spectrum m

Ref Level 40.00 dém Offset 20,70 d @ RBW 100 kHz

lo Att 30de SWT 1ms @ VBW 300 kHz  Mode Sweep
@171 View
M1[1] 17.72 dBm|
926.47500 MHz
30 dm p2[1] 0.05 |
549.90 kHz
D1 24.010 dBrr
r I v
2 0
D2 18.010 dBm
104
iE
0de /
204
04
40
S04
CF 926,75 MHz 691 pts Span 2.0 MHz

] [ [T X

13100072
[Da2lN20200406

Top Channel
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Transmitter Minimum 6 dB Bandwidth (continued)

Results: Antenna 2

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

Bottom

555.700

2500

55.700

Complied

Middle

544.100

2500

44.100

Complied

Top

547.000

2500

47.000

Complied

Spectrum ] ? Spectrum ] ?
Ref Level 40.00 dBm  Offset 20.70dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 20.70dB @ RBW 100 kHz
o Att 30d8 SWT 1ms @ VBW 300 kHz Mode Sweep o Att 30de  SWT 1ms & VBW 300 khz Mode Sweep
@17k view @17k view
M1[1] 17.43 dBm| Mi[1] 17.54 dBm|
902.97210 MHz| 914.72790 MH|
30d D2[1] 0.27 dB| 30d D2[1] 0.05 dB|
555.70 kHz, 544.10 kHz,
D1 23.910 dem D1 23.800 dBm
204 | 11 204 | [T
D2 17910 dem ¥ D2 17,800 dem -
10 df 10 df
od od
-10d| / -10df
304 -30d
-40d -40d
S04 S04
CF 9083.25 MHz 691 pts Span 2.0 MHz CF 915.0 MHz 691 pts Span 2.0 MHz
| (Y] ) (Y]
1319072 1319072
DatzzuNz0cBRY DazzuNcaBI

Bottom Channel

Spectrum

=]

Ref Level 40.00 dem  Offset
o Att 30d8 SWT

20,70 dB @ RBW 100 kHz
1ms @ VBW 300 kHz Mode Sweep

@ 1Pk View

m1[1]

02(1]

18.07 dBm)|
926.47790 MHz|
-0.24 da|
547.00 kHz|

D1 24,130 I‘jum

D2 18.130 dem

CF 926.75 MHz

691 pts

Span 2.0 MHz

i

13100072
[Da2N202008753

Top Channel

Middle Channel
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4.2. Transmitter 99% Occupied Bandwidth

Test Summary:

Test Engineer: Matthew Botfield Test Date: 22 June 2020
Test Sample Serial Number: Bn1vc90g0000uclc4kig

ISED Canada Reference: RSS-Gen 6.7

Test Method Used: RSS-Gen 6.7

Environmental Conditions:

Temperature (°C): 23
Relative Humidity (%): 44
Note(s):

1. The 99% emission bandwidth was measured using the signal analyser occupied bandwidth function.
The resolution bandwidth was set in the range of 1% to 5% of the occupied bandwidth and the video
bandwidth set to 3 times the resolution bandwidth. The span was set to capture all products of the

modulation process including emission skirts.

2. The signal analyser resolution bandwidth was set to 10 kHz and video bandwidth 30 kHz. A peak
detector was used, sweep time was set to auto and the trace mode was Max Hold. The span was set
to 2 MHz. The signal analyser function set the measurements to be made at 99% of the emission

bandwidth. The results are given in the tables below.

3. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF

cable.

ULVSLTD
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Transmitter 99% Occupied Bandwidth (continued)
Results: Antenna 1

Channel 99% Occupied Bandwidth (kHz)
Bottom 740.955
Middle 729.378
Top 769.899

Spectrum ] :21 Spectrum ] :21
Ref Level 30.00 dBm  Offset 20.70 dB @ RBW 10 kHz Ref Level 30.00 dBm  Offset 20.70 dB @ RBW 10 kHz
o Att 20d8 SWT 2ms @ VBW 30kHz _Mode Sweep o Att 20de  SWT 2ms & VBW 30kHe Mode Sweep
@17k view @17k view
M1[1] 19.46 dBm| M1[1] 18.91 dBm|
" 903.03290 MH| " 914.78000 MH|
20 = Occ By 740.955137482 kHz 20d Occ By 729.377713459 kHz,
10 df 10 df
T z e T / \ T2
0d PH\J Vm 0d %\J Vﬂ
10 -10d
-20d / 204 /
0 “’HM\ -30d
40 -40d
504 504
-£0d -£0d
CF 9083.25 MHz 691 pts Span 2.0 MHz CF 915.0 MHz 691 pts Span 2.0 MHz
i (T i WRRRNARED e
1319072 1319072
DazzuNEIA a2

Bottom Channel Middle Channel

] '
Spectrum m

Ref Level 30.00 dBm Offset 20.70 dB @ RBW 10 kHz
o Att 20 dB SWT 2ms @ VBW 30kHz  Mode Sweep
@ 1Pk View

m1[1] 20.70 dBm)|
i 926.55030 MHz|

dBm: 0$E\BW 769.898697540 kHz|

10 d
1 |
od I / \ A

L N

CF 926.75 MHz 691 pts

] [ WRRRERRD e

Span 2.0 MHz

1310072
[Da2lN20200572

Top Channel
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Transmitter 99% Occupied Bandwidth (continued)
Results: Antenna 2

Channel 99% Occupied Bandwidth (kHz)
Bottom 738.061
Middle 761.216
Top 746.744

Spectrum ] :21 Spectrum ] :21
Ref Level 30.00 dBm  Offset 20.70 db @ RBW 10 kHz Ref Level 30.00 dBm  Offset 20.70 db @ RBW 10 kHz
o Att 20d8 SWT 2ms @ VBW 30kHz _Mode Sweep o Att 20de  SWT 2ms & VBW 30kHe Mode Sweep
@17k View @17k View
M1[1] 19.51 dBm| M1[1] 19.01 dBm|
" 903.05900 MHz| " 914.78290 MHz|
20 d 0ce B 738.060781476 kHz] 20 d 0cc B 761.215629522 kHz]
10d 10d
T / \ 1 / \ AE
P
- 1Y 7 - R 7
-10di -10di
20 d / 20
-a0d i 30 dpi]
40 40 d
S0 d S0 d
40 d 40 d
CF 903.25 MHz 691 pts Span 2.0 MHz CF 915.0 MHz 691 pts Span 2.0 MHz
—
][ [T T ) ][ [ FEEETTE X
13100072 13190072
Datez1N20P0131608 Date21N201050

Bottom Channel Middle Channel

] '
Spectrum m

Ref Level 30.00 dBm Offset 20.70 dB @ RBW 10 kHz
o Att 20 dB SWT 2ms @ VBW 30kHz  Mode Sweep
@ 1Pk View

M1[1] 19.71 dBm|
M1 926.95840 MHz|

20 dém W OKZW 746.743849494 kHz|

JM \ V

CF 926.75 MHz 691 pts

Span 2.0 MHz
] [ WRRRERRD e

1310072

[Da2N202010006

Top Channel
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4.3. Transmitter Duty Cycle

Test Summary:

Test Engineer: Matthew Botfield Test Date: 28 July 2020
Test Sample Serial Number: Bn1vc90g0000uclc4kig

FCC Reference: Part 15.35(c)

ISED Canada Reference: RSS-Gen 8.2

Test Method Used:

FCC KDB 558074 Section 6 / ANSI C63.10 Section 11.6

Environmental Conditions:

Temperature (°C):

22

Relative Humidity (%):

47

Note(s):

1. The duty cycle was measured and found to be greater than 98%. No duty cycle correction is required.

Results:

o att
SGL

o
Spectrum ] [:]

RefLevel 40.00dem  Offset 20.70 dB @ RBW 1 MHz

30de ® SWT 100 ms @ VBW 3 MHz

@ 1Pk Clrw

30 dem:

M1[1] 23.78 dBm|
22.10313 ms|

20

10d

GF 903.25 MHz

32001 pts 10.0 ms/

13194272

Date: 28.JUL.2020 11:05:18
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4.4. Transmitter Power Spectral Density

Test Summary:

Test Engineer: Matthew Botfield Test Date: 22 June 2020
Test Sample Serial Number: Bn1vc90g0000uclc4kig
FCC Reference: Part 15.247(e)
ISED Canada Reference: RSS-247 5.2(b)
Test Method Used: FCC KDB 558074 Section 8.4 referencing ANSI C63.10 Section
11.10
Environmental Conditions:
Temperature (°C): 23
Relative Humidity (%): 44

Note(s):

1. Transmitter Power Spectral Density tests were performed using a signal analyser in accordance with

ANSI C63.10 Section 11.10.3.

2. The signal analyser resolution bandwidth was set to 3 kHz and video bandwidth of 10 kHz. A RMS
detector was used, sweep time was set to auto and trace averaging of 200 traces. The span was set
to 1.5 MHz. the highest peak of the measured signal was recorded.

3. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable. An RF level offset was entered on the signal analyser to compensate for the loss of the

attenuator and RF cable.

ULVSLTD
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Transmitter Power Spectral Density (continued)
Results: Antenna 1

Output Power Limit Margin
Channel (dBm / 3 kH2) (dBm / 3 kH2) (dB) Result
Bottom 5.1 8.0 29 Complied

Middle 5.1 8.0 2.9 Complied

Top 5.5 8.0 2.5

Complied

Spectrum ] :21 Spectrum ] :21
Ref Level 30.00 dBm  Offset 20.70 dB @ RBW 3 kHz Ref Level 30.00 dBm  Offset 20.70 dB @ RBW 3 kHz
o Att 20dp SWT 167 ms @ VBW 10kHz Mode Sweep o Att 20d8 SWT  16.7ms @ VBW 10kHz  Mode Sweep
SGL Count 200,200 SGL Count 200,200
[@1Rm AvgPwr [@1Rm AvgPwr
m1[1] 5.11 dBm| m1[1] 5.13 dBm|
903.47930 MHz| 915.23680 MHz|
20d 20d
10 df T 10 df

204 \
30 30

<0 <0

S0d -50 df

-60 df -60 df

CF 903.25 MHz 1001 pts Span 1.5 MHz CF 915.0 MHz 1001 pts Span 1.5 MHz

e e
) L] i L]

13190772 13190772
Dat22) N0 Dat22N2A2031223

Bottom Channel Middle Channel

] '
Spectrum m

Ref Level 30.00 dBm Offset 20,70 dB @ RBW 3 kHz

o Att 20d8 SWT 16.7ms @ VBW 10kHz Mode Sweep
SGL Count 200,200
[@17m AvgPwr

M1[1] 5.46 dBm|
926.51620 MHZ|
20 df

T

CF 926.75 MHz 1001 pts

Il QD we

Span 1.5 MHz

13100072
[Da2UN2020221

Top Channel
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Transmitter Power Spectral Density (continued)
Results: Antenna 2

Output Power Limit Margin
Channel (dBm / 3 kH2) (dBm / 3 kH2) (dB) Result
Bottom 5.1

8.0

2.9

Complied

Middle

4.8

8.0

3.2

Complied

Top

6.1

8.0

1.9

Complied

Spectrum ] :21 Spectrum ] :21
Ref Level 30.00 dBm  Offset 20.70 dB @ RBW 3 kHz Ref Level 30.00 dBm  Offset 20.70 dB @ RBW 3 kHz
o Att 20dp SWT 167 ms @ VBW 10kHz Mode Sweep o Att 20d8 SWT  16.7ms @ VBW 10kHz  Mode Sweep
SGL Count 200,200 SGL Count 200,200
[@1Rm AvgPwr [@1Rm AvgPwr
m1[1] 5.10 dBm| m1[1] 4.77 dBm|
903.48080 MHz| 915.23380 MHz|
20d 20d
10 df T 10 df T
0di / WMW/\\ od / 2 //V’/y\\
-10d / \ -10d / \
-20d -20d /
a0 and
}Dy 40
s0d s0d
-£0d -£0d
CF 9083.25 MHz 1001 pts Span 1.5 MHz CF 915.0 MHz 1001 pts Span 1.5 MHz
—— ——
) L] i L]
1319072 1319072
a2 DazzuNcI2I

Middle Channel

] '
Spectrum m

RefLevel 30.00dBm Offset 20.70d8 @ RBW 3 kHz
o Att 20d8 SWT
SGL Count 200,200

[@17m AvgPwr

16.7ms @ VBW 10kHz Mode Sweep

M1[1] 6.14 dBm|
926.98230 MHZ|
20 df

B
[ \

CF 926.75 MHz 1001 pts

Span 1.5 MHz
Il QD we
13194272
Dat22l N3
Top Channel
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4.5. Transmitter Maximum Average Output Power

Test Summary:

Test Engineer: Matthew Botfield Test Dates: 22 June 2020 &
28 July 2020
Test Sample Serial Number: Bn1vc90g0000uclc4kig
FCC Reference: Part 15.247(b)(3)
ISED Canada Reference: RSS-Gen 6.12 / RSS-247 5.4(d)
Test Method Used: FCC KDB 558074 Section 8.3.2.2 referencing ANSI C63.10 Section
11.9.2.2
Environmental Conditions:
Temperature (°C): 22 to 23
Relative Humidity (%): 44 to 47
Note(s):

Testing was performed in accordance with ANSI C63.10 Section 11.9.2.2.2.

2. The signal analyser’s channel power function was used to integrate average power across the 99%
occupied bandwidth.

3. The signal analyser resolution bandwidth was set to 10 kHz and video bandwidth 30 kHz. An RMS
detector was used with trace averaging over 200 traces. The span was set to 1.5 MHz.

4. The signal analyser was connected to the RF port on the EUT using suitable attenuation and RF
cable. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

5. The conducted power was added to the declared antenna gain to obtain the EIRP.

Page 28 of 48 UL VS LTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP13194272-1416B

ISSUE DATE: 11 AUGUST 2020

Transmitter Maximum Peak Output Power (continued)

Results: Antenna 1

Conducted Conducted Peak Mardin
Channel Peak Power Power Limit (dg) Result
(dBm) (dBm)
Bottom 23.9 30.0 6.1 Complied
Middle 23.3 30.0 6.7 Complied
Top 23.3 30.0 6.7 Complied
Conducted Declared EIRP De Facto Marain
Channel Peak Power | Antenna Gain (dBm) EIRP Limit (dé’) Result
(dBm) (dBi) (dBm)
Bottom 23.9 0.0 23.9 36.0 12.1 Complied
Middle 23.3 0.0 23.3 36.0 12.7 Complied
Top 23.3 0.0 23.3 36.0 12.7 Complied
UL VSLTD
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Transmitter Maximum Peak Output Power (continued)

Spectrum

=]

o att 20dB  SWT
SGL Count 200/200

Ref Level 30.00 dBm  Offset 20.70 dB ® RBW 10 kHz
1.5ms @ VBW 30 kHz Mode Sweep

Spectrum ] [@

Ref Level 30.00 dBm  Offset 20.70 dB ® RBW 10 kHz
o att 20dB SWT  1.5ms @ VBW 30 kHz Mode Sweep
SGL Count 200/200

(@ 1Rm AvgPur

(@ 1Rm AvgPur

MI[1] 9.97 dBm| MI[1] 9.85 dBm
903.48230 MHz 915.23080 MHz

20d 20d

10 df 10 df

0 d 0 d

-10 -10

20 d 20 d

30 d 30 d

Gﬁ/ ﬁm/

50 d 50

60 60

GF 908.25 MHz 1001 pts Span 1.5 MHz CGF 915.0 MHz 1001 pts Span 1.5 MHz

IChannel Power

Bandwidth 740,96 kHz

Power 23.94 dBm

Tx Total 23.94 dBm

IChannel Power

Bandwidth 729,38 kHz Power 23.29 dBm Tx Total 23.29 dBm

LT

J

13194272
[Da22lUN220L311I5

Ll J

13194272
[Da22lUN2020L3I08

Bottom Channel

Spectrum

=)

o att 20dB  SWT
SGL Count 200/200

Ref Level 30.00 dBm  Offset 20.70 dB & RBW 10 kHz

1.5ms @ VBW 30 kHz Mode Sweep

(@ 1Rm View

20

10 df

CF 926.75 MHz

M1[1]

691 pts

11.48 dBm)|
026.98230 MHz|

Span 1.5 MHz

Channel Power

Bandwidth 769.90 kHz

Power 23.33 dBm

Tx Total 23.33 dBm

LN

J

13194272
[Date: 28.JUL.2020 10:11:31

Top Channel

Middle Channel
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Transmitter Maximum Peak Output Power (continued)

Results: Antenna 2

Conducted Conducted Peak Mardin
Channel Peak Power Power Limit (dg) Result
(dBm) (dBm)
Bottom 23.8 30.0 6.2 Complied
Middle 235 30.0 6.5 Complied
Top 23.9 30.0 6.1 Complied
Conducted Declared EIRP De Facto Marain
Channel Peak Power | Antenna Gain (dBm) EIRP Limit (dé’) Result
(dBm) (dBi) (dBm)
Bottom 23.8 0.0 23.8 36.0 12.2 Complied
Middle 235 0.0 235 36.0 12.5 Complied
Top 23.9 0.0 23.9 36.0 12.1 Complied
UL VSLTD
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Transmitter Maximum Peak Output Power (continued)

Spectrum ] T Spectrum T
Ref Level 30.00 dBm  Offset 20.70 d8 @ RBW 10 kHz Ref Level 30.00 dBm  Offset 20.70 dé @ RBW 10 kHz
o Att 20de SWT  15ms @ VBW 30kHz Mode Sweep o Att 20d6  SWT  1.5ms @ VBW 30kHz  Mode Sweep
SGL Count 200/200 SGL Count 200/200
@ 1Rm AvgPwr @ 1Rm AvgPwr
MI[1] 11.23 dBm| MI[1] 9.58 dBm|
903.47930 MHz| 914.76620 MHz|
20 df 20 df
10d 10d
0d 0d
-10di -10di
20 d 20 d
-30d -30d
AUX 44in
50 d 50 d
-60d -60d
CF 903.25 MHz 1001 pts Span 1.5 MHz CF 915.0 MHz 1001 pts Span 1.5 MHz
IChannel Power IChannel Power
Bandwidth 730.06 kHz Power 23,78 dBm Tx Total 23.78 dBm Bandwidth 761.22 kHz Power 23.54 dBm Tx Total 23.54 dBm
1319072 1319072
[Da22)N020516 [Dat22)N2020253H
Bottom Channel Middle Channel
Spectrum ] T
Ref Level 30.00 dBm  Offset 20,70 db @ RBW 10 kHz
o att 20de SWT  1Sms @ VBW 30kHz Mode Sweep
SGL Count 200,200
@ 1Rm AvgPwr
M1[1] 10.29 dBm|
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20 df
10d
0df
04
0 d
W
=]
Sod
&0 d
CF 926.75 MHz 1001 pts Span 1.5 MHz
[Channel Power
Bandwidth 746.74 kHz Power 23.90 dBm Tx Total 23.90 dBm
13104072
Da2N2020I 258D
Top Channel
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5. Radiated Test Results

5.1. Transmitter Radiated Emissions <1 GHz

Test Summary:

Test Engineers: Jose Bayona & Test Dates: 25 June 2020 &
Mohamed Toubella 01 August 2020

Test Sample Serial Number: Bn1vc90g0000uclc4kig

FCC Reference: Parts 15.247(d) & 15.209(a)

ISED Canada Reference: RSS-Gen 6.13 & 8.9/ RSS-247 5.5

Test Method Used: ANSI C63.10 Sections 6.3, 6.4 and 6.5 and Notes below

Frequency Range 9 kHz to 1000 MHz

Environmental Conditions:
Temperature (°C): 23to 24
Relative Humidity (%): 44 to 48
Note(s):

1. The emission at approximately 903 MHz is the EUT fundamental.

2. The final measured value, for the given emission, in the table below incorporates the calibrated
antenna factor and cable loss.

3. The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the bottom
channel only.

4. All other emissions shown on the pre-scan plots were investigated and found to be ambient or >20 dB
below the applicable limit or below the measurement system noise floor.

5. Measurements between 9 kHz and 30 MHz were performed in a semi-anechoic chamber (Asset
Number K0001) at a distance of 3 metres. The EUT was placed at a height of 80 cm above the
reference ground plane in the centre of the chamber turntable. Emission levels were determined by
rotating the EUT and measurement antenna. Only noise floor and ambient emissions were observed.
Comparisons between radiated measurements below 30 MHz in a semi-anechoic chamber and open
field test site are archived on the UL VS LTD IT server and available for inspection on request.

6. Measurements between 30 MHz and 1 GHz were performed in a semi-anechoic chamber (Asset
Number K0017) at a distance of 3 metres. The EUT was placed at a height of 80 cm above the
reference ground plane in the centre of the chamber turntable. Maximum emission levels were
determined by height searching the measurement antenna over the range 1 metre to 4 metres.
Prescans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. The sweep time was set to
auto. A peak detector was used, sweep time was set to auto and trace mode was Max Hold.

7. Final measurements were performed on the marker frequencies and the results entered into the table

below. The test receiver resolution bandwidth was set to 120 kHz, using a CISPR quasi-peak detector
and span wide enough to see the whole emission.
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Transmitter Radiated Emissions <1 GHz (continued

Marker 1 [T1] RBW  300Hz  RFAt  100B Marker 1 [T1] RBW  10kHz  RFAL  10dB
Ref Lvi 82.85 dB W VBW 1kHz Ref Lvi 61.65dB W VBW  30kHz
107dB v 10.01764895 kHz swT 8s Unit dB wv 107dB vV 161.44687187 kHz SWT  15ms Unit dB W
10 10
10kHz v sz’é@&é‘;m Hosarr——o | Y1[T1] 61.65dB N
10 " 10 !
Vo Ty 68.00 dB N

4.44188388 kHz

Start 9 kHz Stop 150 kHz Start 150 kHz Stop 490 kHz
Tite: 13194272 [Title: 13194272
Date: 1.AUG.2020 15:16:18 [Date: 1. AUG.2020 15:45:00

9 kHz to 150 kHz / peak detector / measured in a
semi-anechoic chamber at 3 metres

150 kHz to 490 kHz / peak detector / measured in a

semi-anechoic chamber at 3 metres

Marker 1 [T1] RBW  10kHz  RFAt  10dB
Ref Lvl 52.23dB VBW 30 kHz
107dB WV 617.25472986 kHz SWT  740ms Unit dB W
10 - -
1 MHz v1304HZ 55 23 4B N
10 g 617.25472986 kH|
va(ra 38.80 dB N
o o[209pT 4.42921114 MH
V3[riy 3521dB N
15.89949395 MHp
8 =T
21.57152058 MHE
e |
7
6
i
5
(V|

ol Fud

A
VAN

Start 490 kHz Stop 30 MHz

Title: 13194272
Date:  1.AUG.2020 16:04:19

490 kHz to 30 MHz / peak detector / measured in a
semi-anechoic chamber at 3 metres
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Transmitter Radiated Emissions <1 GHz (continued)

Results: Antenna 1 / Quasi-Peak

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dB pv/m) (dB)
249.980 Horizontal 28.4 46.0 17.6 Complied
Results: Antenna 2 / Quasi-Peak
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpV/m) (dB)
249.980 Horizontal 28.4 46.0 17.6 Complied
Marker 1 [T1] RBW 120 kHz RF Att 10 dB Marker 1 [T1] RBW 120 kHz RF Att 10dB
@ Ref Lvl 35.61dB % VBW 500 kHz @ Ref Lvi 35.02dB MY VBW 500 kHz
105dB wV 58.48548153 MHz SWT 170 ms Unit dB yVv 105dB yV 58.48548153 MHz SWT 170 ms Unit dB ¥V
09 100 MHz 1GHz 1 100 MHz 1GHz
10 10
9 9
8 8
7 7
4 QfFCC h 4 0o FCC ’{J
3 Ot .L Ly 3 PR J W\,,/—”/' v
2 uu i Mm gl . W MMMMW
1 1
) Center 173.2050808 MHz Span 970 MHz Center 173.2050808 MHz Span 970 MHz
[Comment A: 13194272 [Comment A: 13194272
Date: 25.JUN.2020 16:58:47 [Date: 25.JUN.2020 17:58:57

Antenna 1

Antenna 2

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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5.2. Transmitter Radiated Emissions >1 GHz

Test Summary:

Test Engineer: Jose Bayona Test Dates: 24 June 2020 &
25 June 2020

Test Sample Serial Number: Bn1vc90g0000uclc4kig

FCC Reference: Parts 15.247(d) & 15.209(a)

ISED Canada Reference: RSS-Gen 6.13 & 8.9/ RSS-247 5.5

Test Method Used: ANSI C63.10 Sections 6.3 and 6.6

Frequency Range 1 GHz t0 9.3 GHz

Environmental Conditions:

Temperature (°C): 22t0 24
Relative Humidity (%): 42 to 44
Note(s):

1. The final measured value, for the given emission, in the table below incorporates the calibrated
antenna factor and cable loss.

2. All other emissions shown on the pre-scan plot were investigated and found to be ambient or >20 dB
below the applicable limit or below the measurement system noise floor.

3. Measurements above 1 GHz were performed in a fully anechoic chamber (Asset Number KO017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in
the centre of the chamber turntable. During prescans, all measurement antennas were placed at a
fixed height of 1.5 metres above the test chamber floor, in line with the EUT. Final measurements
above 1 GHz were at a distance of 3 metres. The EUT was placed at a height of 1.5 m above the
reference ground plane in the centre of the chamber turntable. Maximum emission levels were
determined by height searching the measurement antenna over the range 1 metre to 4 metres.

4. Pre-scans were performed and a marker placed on the highest measured emission level. The test
receiver resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. The sweep time was set
to auto.

5. In accordance with ANSI C63.10 Section 6.6.4.3, Note 1, if the peak measured value complies with
the average limit, it is unnecessary to perform an average measurement.
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Transmitter Radiated Emissions >1 GHz (continued)

Results: Bottom Channel / Antenna 1

Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dB pVv/m) (dB)
2709.133 Horizontal 47.1 54.0 6.9 Complied
Results: Middle Channel / Antenna 1
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dB puv/m) (dB pVv/m) (dB)
2744.900 Horizontal 44.8 54.0 9.2 Complied
Results: Top Channel / Antenna 1
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dB pVv/m) (dB)
2792.167 Horizontal 45.6 54.0 8.4 Complied
UL VSLTD

Page 37 of 48




TEST REPORT SERIAL NO: UL-RPT-RP13194272-1416B

VERSION 2.0 ISSUE DATE: 11 AUGUST 2020

Transmitter Radiated Emissions >1 GHz (continued)

Results: Antenna 1

@ REW 1MHz Marke
VBW 3 MHz

@ REW 1MHz Marke
VBW 3 MHz

Ref 90 dBV At 10dB SWT 25ms Ref 90 dBuV At 10dB SWT 35ms
%0 ofspt 11§ Marke 9 ofspt 028 Marke

Ma

B D1 74 dBjv 1PK D174 dBfV

v Ev viEw
Ma

2Ry

e a
D2 54 dBpv D2 54 dBpv

tH

P N \m
Mmmtw r o St imwwmwww o e b

10 10

Start 1GHz 300 MHz/ Stop 4 GHz Start 4 GHz 400 MHz/ Stop 8 GHz
13194272 13194272
Date: 24.JUN.2020 14:09:49 Date: 24.JUN.2020 18:54:24

@ RBW 1 MHz Marker
VBW 3 MHz

Ref 90 dBuv At 10dB SWT 20 ms
90 Offset 0.4 4B Ma
[P I S
2
ew
b2 54 BV -
sk bt PR P T s
1
10
Start 8 GHz. 130 MHz/ Stop 9.3 GHz
13194272

Date: 25.JUN.2020 14:01:19

Note: These plots are prescans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter Radiated Emissions >1 GHz (continued)

Results: Bottom Channel / Antenna 2

Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dB pVv/m) (dB)
8783.500 Horizontal 48.6 54.0 5.4 Complied
Results: Middle Channel / Antenna 2
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dB puv/m) (dB pVv/m) (dB)
See Note 2
Results: Top Channel / Antenna 2
Frequency Antenna Peak Level Limit Margin Result
(MHz) Polarity (dBpuv/im) (dB pVv/m) (dB)
See Note 2
UL VSLTD
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Transmitter Radiated Emissions >1 GHz (continued)

@ RBW 1 MHz Ma @ RBW 1 MHz Marker 2 [T2
VBW 3 MHz VBW 3 MHz
Ref 90 dBuv At 10dB SWT 25 ms Ref 90 dBuv At 10dB SWT 35ms
90 Offset 11¢8 Mai 90 Offsét 0.2¢B Markey 1 [T1
Ma
1PK D174 dBV 1k b dni7aasfy
vew vew
Ma
0000000 e
2 54 By 2 54 By
T v ™
" o "
" TS e
L L " ‘ il )
e TS T
il
10 10
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 400 MHz/ Stop 8 GHz
13104272 13104272
Date: 24.JUN.2020 14:53:29 Date: 24.JUN.2020 19:05:34

@ RBW 1 MHz

VBW 3 MHz
Ref 90 dBuV At 1008 SWT 20ms
% ofsht 048 Mai
1~ D174 BV
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v
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Start 8 GHz 130 MHz/ Stop 9.3 GHz
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Date: 25.JUN.2020 14:24:55
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5.3. Transmitter Band Edge Radiated Emissions

Test Summary:

Test Engineers: Andrew Edwards & Test Date: 22 June 2020
Jose Bayona

Test Sample Serial Number: Bn1vc90g0000uclc4kig

FCC Reference: Parts 15.247(d) & 15.209(a)

ISED Canada Reference: RSS-Gen 6.13/ RSS-247 5.5

Test Method Used: ANSI C63.10 Section 6.10

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 44
Note(s):
1. As the both band edges are adjacent to non-restricted bands, only peak measurements are required.

In accordance with ANSI C63.10 Section 11.11.1, the test method in Section 11.3 was followed: the
test receiver resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak detector
was used, sweep time was set to auto and trace mode was Max Hold. The test receiver was left to
sweep for a sufficient length of time in order to maximise the carrier level and out-of-band emissions.
A marker and corresponding reference level line were placed on the peak of the carrier. As the
maximum conducted (average) output power was previously measured using an RMS detector, in
accordance with ANSI C63.10 Section 11.9.2.2.2 or 11.9.2.2.4, an out-of-band limit line was placed 30
dB (ANSI C63.10 Section 11.11.1(b)) below the peak level. A marker was placed on the band edge
spot frequencies. Marker frequencies and levels were recorded.

The final measured value, for the given emission, in the table below incorporates the calibrated
antenna factor and cable loss.
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Transmitter Band Edge Radiated Emissions (continued )

Results: Antenna 1

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBpuv/m) (dBpv/m) (dB)
902.000 63.7 92.0 28.3 Complied
928.000 64.6 92.2 27.6 Complied
® Vo ok ® Vow ol
{ i
g‘ /t
I i T }
| u
/| /|
i !
ey A TS TR WY Sy Mo piied A /'“bj Uy b ]
13194272 13194272
Date: 22.JUN.2020 17:44:41 Date: 22.JUN.2020 17:53:25

Lower Band Edge / Bottom Channel

Upper Band Edge / Top Channel
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Transmitter Band Edge Radiated Emissions (continued )
Results: Standard Mode / Antenna 2

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBpuv/m) (dBpv/m) (dB)
902.000 62.3 89.9 27.6 Complied
928.000 59.5 89.8 30.3 Complied
® Vow o

VBW 300 kHz
SWT 15ms MHzZ Ref 130 dBuV At 1008 SWT 15ms
130 Offspt  207dB

T @ RBW 100 kHz Marker 1 [T1
)Mz 02

130 Offsgt  207dB

1Pk
=1

1Pk
1

[ |
| A

30

30
Center 902 MHz 5MHz/ Span 50 MHz

Center 928 MHz Span 50 MHz

13194272 13194272
Date: 22.JUN.2020 17:33:06 Date: 22.JUN.2020 18:01:48

Lower Band Edge / Bottom Channel Upper Band Edge / Top Channel
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6. AC Power Line Conducted Emissions Test Results

6.1. Transmitter AC Conducted Spurious Emissions
Test Summary:

Test Engineer: Alison Johnston Test Date: 31 July 2020
Test Sample Serial Number: bptivi4c0001ks2aklmg

FCC Reference: Part 15.207

ISED Canada Reference: RSS-Gen 8.8

Test Method Used: ANSI| C63.10 Section 6.2

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 40
Noteg S):

1. The development board/EUT were powered from a bench power supply. The input to the power
supply was connected to a single phase mains supply via a LISN.

2. Pre-scans were performed and markers placed on the highest live and neutral measured levels. Final

measurements were performed on the marker frequencies and the results entered into the tables
below.

3. A pulse limiter was fitted between the LISN and the test receiver.
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Live / Quasi Peak / 120 VAC

i Line @) @) e Resul
0.397500 Live 44.7 57.9 13.2 Complied
0.703500 Live 35.6 56.0 20.4 Complied
13.416000 Live 36.6 60.0 234 Complied
14.212500 Live 38.9 60.0 21.1 Complied
14.698500 Live 36.5 60.0 235 Complied
16.228500 Live 37.1 60.0 22.9 Complied
Results: Live / Average / 120 VAC
Fre(lc\]/luﬁ;)cy Line (cligv;f\l/) (I&IBmuli/) M(ng)m Result
0.406500 Live 43.4 47.7 4.3 Complied
0.703500 Live 33.1 46.0 12.9 Complied
13.357500 Live 35.4 50.0 14.6 Complied
14.212500 Live 36.4 50.0 13.6 Complied
14.698500 Live 325 50.0 175 Complied
16.228500 Live 34.5 50.0 15.5 Complied
Results: Neutral / Quasi Peak / 120 VAC
Ty | we |y | e | el | e
0.406500 Neutral 32.0 57.7 25.7 Complied
1.657500 Neutral 30.5 56.0 25.5 Complied
12.502500 Neutral 35.9 60.0 24.1 Complied
12.808500 Neutral 40.1 60.0 19.9 Complied
13.357500 Neutral 43.7 60.0 16.3 Complied
14.212500 Neutral 41.8 60.0 18.2 Complied
Results: Neutral / Average / 120 VAC
Fre(lc\]/luﬁ;)cy Line (cligv;f\l/) (I&IBmuli/) M(?drg)m Result
0.402000 Neutral 29.8 47.8 18.0 Complied
1.563000 Neutral 27.6 46.0 18.4 Complied
12.502500 Neutral 33.0 50.0 17.0 Complied
12.808500 Neutral 37.7 50.0 12.3 Complied
13.357500 Neutral 41.8 50.0 8.2 Complied
14.212500 Neutral 39.3 50.0 10.7 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)

FCC Part 15 Class B Voltage with 2-Line-LISN Live

Level in dBpV/

01 10 q ”
0.15 5 0 5 2

Frequency in MHz

FCC Part 15 Class B Voltage with 2-Line-LISN Neutral

Level in dBpV

0.1 § 10 1 2 25 K

Frequency in MHz

Live
Note:

Neutral

These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Live / Quasi Peak / 240 VAC

i Line @) @) e Resul
0.402000 Live 39.6 57.8 18.2 Complied
1.176000 Live 35.4 56.0 20.6 Complied
12.808500 Live 37.1 60.0 22.9 Complied
13.416000 Live 42.5 60.0 175 Complied
14.212500 Live 44.6 60.0 154 Complied
16.228500 Live 40.1 60.0 19.9 Complied
Results: Live / Average / 240 VAC
Fre(lc\]/luﬁ;)cy Line (cligv;f\l/) (I&IBmuli/) M(ng)m Result
0.406500 Live 37.6 47.7 10.1 Complied
0.771000 Live 30.3 46.0 15.7 Complied
12.808500 Live 33.7 50.0 16.3 Complied
13.420500 Live 40.5 50.0 9.5 Complied
14.212500 Live 41.4 50.0 8.6 Complied
16.228500 Live 36.8 50.0 13.2 Complied
Results: Neutral / Quasi Peak / 240 VAC
Ty | we |y | e | el | e
0.402000 Neutral 42.4 57.8 154 Complied
1.149000 Neutral 37.4 56.0 18.6 Complied
12.808500 Neutral 35.3 60.0 24.7 Complied
13.357500 Neutral 37.9 60.0 22.1 Complied
14.212500 Neutral 39.9 60.0 20.1 Complied
16.228500 Neutral 36.6 60.0 23.4 Complied
Results: Neutral / Average / 240 VAC
Fre(lc\]/luﬁ;)cy Line (cligv;f\l/) (I&IBmuli/) M(?drg)m Result
0.406500 Neutral 40.6 47.7 7.1 Complied
1.135500 Neutral 29.1 46.0 16.9 Complied
12.808500 Neutral 32.0 50.0 18.0 Complied
13.357500 Neutral 34.9 50.0 15.1 Complied
14.212500 Neutral 36.4 50.0 13.6 Complied
16.228500 Neutral 33.3 50.0 16.7 Complied
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Transmitter AC Conducted Spurious Emissions (contin

ued)

FCC Part 15 Class B Voitage with 2-Line-LISN Live

Level in dBpV/
£

Level in dBuV

1"

Frequency in MHz

2

FCC Part 15 Class B Voltage with 2-Line-LISN Neutral

5 0 " ” %
5 0 20 5

Frequency in MHz

Live

Neutral

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying tables.

--- END OF REPORT ---
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