Bluetooth Classic Template: Release April 14", 2021

TEST REPORT

N°: 172911-765736-B

Subject

Radio spectrum matters
tests according to standards:

., cofrae

ESSAIS

Accréditation
N°1-0312
Scope available on
www.cofrac.fr

Version : 02

47 CFR Part 15.247 & RSS-247 Issue 2 & RSS-Gen Issue 5

Issued to

Apparatus under test
% Product

& Trade mark

& Manufacturer

& Model under test

& Serial number

% FCCID

% IC

Conclusion

Test date

Test location

Test Site

Registration Number
Designation Number
Sample receipt date
Composition of document

Document issued on

Written by :
Armand MAHOUNGOU
Tests operator

SAGEMCOM

250 Route de ’'Empereur
92848 — RUEIL MALMAISON
FRANCE

TV Set Top Box
COGECO
SAGEMCOM
DIW3930 COGECO
6211130035003
VW3DIW3930
9140A-DIW3930

See Test Program chapter

June 17, 2021 to June 25, 2021
Moirans

6500A-1 & 6500A-3

197516

FR0O008

June 7, 2021

89 pages

September 30, 2021

.
Yy =
ATORRE GEN
eFocyke

A apital de 15.743.9
Cii.i:r};tﬂ 08 J03 174
IHIEERmana,
F - 92200 FUNTE]

This document shall not be reproduced, except in full, without the written approval of the LCIE. This document contains results related only to the items tested. It does not
imply the conformity of the whole production to the items tested. . Unless otherwise specified or rule defined by the test method, the decision of conformity doesn’t take into
account the uncertainty of measures.This document doesn’t anticipate any certification decision. This document doesn’t anticipate any certification decision. The COFRAC
accreditation attests the technical capability of the testing laboratory for the only tests covered by the accreditation. If some tests mentioned in this report are carried out
outside the framework of COFRAC accreditation, they are indicated by an asterisk (F5).

LCIE Z| Centr'alp

Laboratoire Central des Industries Electriques 170 rue de Chatagnon
Une société de Bureau Veritas 38430 Moirans FRANCE

Tél:+33 4 76 07 36 36
contact@lcie.fr
www.lcie.fr

SAS au capital de 15 745 984 € / RCS Nanterre B408 363 174 [/ N°TVA intracommunautaire FRO1 408 363 174 / N°SIRET 408 363 174 00017



PUBLICATION HISTORY

Version Date Author Modification
01 August 3, 2021 Armand MAHOUNGOU Creation of the document
Customer request withdraw the
02 September 30, 2021 Armand MAHOUNGOU pictures of equipment

Each new edition of this test report replaces and cancels the previous edition. The control of the old editions of report is under responsibility of client.

TEST REPORT
N° 172911-765736-B Version : 02 Page 2/89



SUMMARY

© N o gk b=

I U G G (o)
A w DD =~ o

TEST PROGRAM ..ottt e e e e e s e e e e e e e e e e e e e e ennneeeeeennes 4
EQUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER).......cccccciiiiiiee 5
OCCUPIED BANDWIDTH. ...ttt e e e e e e e e e e e e e e 10
20DB EMISSION BANDWIDTH ....ooiiiiiieee e 15
CARRIER FREQUENCY SEPARATION .....oiiiiiiiii et 20
NUMBER OF HOPPING FREQUENCY ...t 25
TIME OF OCCUPANCY ...ttt e e et e e e e e e e e e e e e e e e e e eanneeeeennes 30
DUTY CY CLE ..ottt e e e e e e e et e e e e e e e et e e e e e e e e e e eeennees 36
MAXIMUM CONDUCTED OUTPUT POWER ......ootiiiiiiiiiiiii e 43
UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT THE BAND EDGE 48
UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS..........cccviiiiiieee. 56
AC POWER LINE CONDUCTED EMISSIONS...... ..ot 62
UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS ... 69
UNCERTAINTIES CHART ...ttt e e e e e e e e e e eenneeas 89

TEST REPORT

N° 172911-765736-B Version : 02 Page 3/89



1. TEST PROGRAM

References

> 47 CFR Part 15.247

> RSS 247 Issue 2

> RSS Gen Issue 5

> KDB 558074 D01 DTS Meas Guidance v05r02

> ANSI C63.10-2013
Radio requirement:

Clause (47CFR Part 15.247 & RSS-247 Issue 2 & RSS-Gen Issue 5)
- Test result - Comments
Test Description

Occupied Bandwidth M PASS I FAIL [0 NA I NP(1)
20dB Bandwidth M PASS O FAIL [0 NA I NP(1)
Number of Hopping Frequency M PASS O FAIL O NA I NP(1)
Carrier Frequency Separation M PASS I FAIL [0 NA I NP(1)
Time of Occupancy v PASS O FAIL O NA O NP(1)
Duty Cycle M PASS O FAIL O NA O NP(1)
Maximum Conducted Output Power M PASS I FAIL 0 NA I NP(1)
Conducted Spurious Emission at the Band Edge M PASS I FAIL 0 NA I NP(1)
Unwanted Emissions into Non-Restricted Frequency Bands M PASS I FAIL O NA() O NP(1)
AC Power Line Conducted Emission M PASS I FAIL [0 NA(2) I NP(1)
Unwanted Emissions into Restricted Frequency Bands M PASS I FAIL 0 NA I NP(1)
Receiver Radiated emissions M PASS I FAIL O NA O NP(1)

This table is a summary of test report, see conclusion of each clause of this test report for detail.

(1): Limited program
(2): EUT not directly or indirectly connected to the AC Power Public Network

PASS: EUT complies with standard’s requirement

FAIL: EUT does not comply with standard’s requirement
NA: Not Applicable

NP: Test Not Performed
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2, EQUIPMENT UNDER TEST: CONFIGURATION (DECLARED BY PROVIDER)

2.1.

Equipment under test (EUT):

COGECO DIW3930 COGECO

HARDWARE IDENTIFICATION (EUT AND AUXILIARIES):

Serial Number: 6211130035003

Power supply:
Name Type Rating Reference / Sn Comments
MACODCO . . NBC12B120100VU /
Supply1 Battery 100-127Vac; 50/60Hz; 0.3A 191636225-xx -
Inputs/outputs - Cable:
Length | Declared ;
Access Type used (m) <3m Shielded | Under test Comments
1 Main power supply cable - v O O -
2 HDMI cable - ] O O -
3 USB cable - 4| O O -
4 Ethernet cable - ] O O -
Auxiliary equipment used during test:
Type Reference Sn Comments
Laptop - - Use to set the EUT

Bluetooth tester

ROHDE & SCHWARZ CBT

Use to set the EUT

N° 172911-765736-B
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Equipment information:

Bluetooth Classic Type: Ov1.2 | O v2.0 | Ov2A1+EDR | O v3.0+HS

' 0 v4.0 | O v4.1 | M v4.2
Chipset Ref : BCM72180
Frequency band: [2400 — 2483.5] MHz
Spectrum Modulation: M FHSS
Number of Channel: Maximum: | 79 | Minimum: | 20
Spacing channel: 1MHz
Channel bandwidth: 1MHz
Antenna Type: M Integral 1 External [1 Dedicated
Antenna connector: M Yes [1No 1 Temporary for test

Transmit chains:

1

Single antenna

Beam forming gain:

No

Antenna Requirements §15.203

The transmitter uses an integral antenna with a u.fl connector which is classified

as a unigue connector

Receiver chains

1

Type of equipment:

M Stand-alone [ Plug-in

0 Combined

Equipment arrangement: v Tabletop 1 Floor-standing 1 Multiple orientations
Ad-Hoc mode: ] Yes M No
Duty cycle: M Continuous duty | LI Intermittent duty | 1 100% duty

Equipment type:

M Production model |

1 Pre-production model

Operating temperature range: Tnom: 20°C
Type of power source: ¥ AC power supply [0 DC power supply [] Battery
Operating voltage range: Vnom: ¥ 120V/60Hz DX VDG
perating voltage range: ' 0 240V/50Hz O X VDC
Antenna Characteristic
Antenna assembly Gain (dBi) Frequency Band (MHz) Impedance(Q)
1 3.62 2400 —2483.5 50

Hardware information

Software (if applicable): | V.:

STB_BCM4375B1_100.007_4375B1_UART_37_4MHz_fcbga_ipa_ref_stbda_class2.HCD FW
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CHANNEL PLAN

Channel Frequency (MHz) Channel Frequency (MHz) Channel Frequency (MHz)
Cmin: 0 2402 27 2429 54 2456
1 2403 28 2430 55 2457
2 2404 29 2431 56 2458
3 2405 30 2432 57 2459
4 2406 31 2433 58 2460
5 2407 32 2434 59 2461
6 2408 33 2435 60 2462
7 2409 34 2436 61 2463
8 2410 35 2437 62 2464
9 2411 36 2438 63 2465
10 2412 37 2439 64 2466
11 2413 38 2440 65 2467
12 2414 39 2441 66 2468
13 2415 40 2442 67 2469
14 2416 41 2443 68 2470
15 2417 42 2444 69 2471
16 2418 43 2445 70 2472
17 2419 44 2446 71 2473
18 2420 45 2447 72 2474
19 2421 46 2448 73 2475
20 2422 47 2449 74 2476
21 2423 48 2450 75 2477
22 2424 49 2451 76 2478
23 2425 50 2452 77 2479
24 2426 51 2453 Cmax: 78 2480
25 2427 52 2454
26 2428 53 2455
DATA RATE
Available Modulation Max. Data Rate Packet Worst Case
for EUT type (Mbps) type Modulation
GFSK 1 1-DM1 O
GFSK 1 1-DH1 O
z GFSK 1 1-DM3 O
GFSK 1 1-DH3 O
GFSK 1 1-DM5 O
GFSK 1 1-DH5 |
O GFSK 1 AUX1 O
m/4 DQPSK 2 2-DH1 O
m/4 DQPSK 2 2-DH3 O
z /4 DQPSK 2 2-DH5 |
8DPSK 3 3-DH1 O
8DPSK 3 3-DH3 O
8DPSK 3 3-DH5 |
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2.2. RUNNING MODE

Test mode Description of test mode

Test mode 1 Permanent emission with modulation on a fixed channel in the data rate that produced the highest
power

Test mode 2 Permanent emission with modulation & hopping in the data rate that produced the highest power

Test

Running mode

Occupied Bandwidth

M Test mode 1 (1)

O Alternative test mode()

20dB Bandwidth

M Test mode 1 (1)

[ Alternative test mode()

Number of Hopping Frequency

M Test mode 2 (1)

[ Alternative test mode()

Carrier Frequency Separation

M Test mode 1 (1)

O Alternative test mode()

Time of Occupancy

M Test mode 2 (1)

O Alternative test mode()

Duty Cycle

M Test mode 1 (1)

O Alternative test mode()

Maximum Conducted Output Power

M Test mode 1 (1)

[ Alternative test mode()

Conducted Spurious Emission at the Band Edge

M Test mode 1 (1)

[ Alternative test mode()

Unwanted Emissions into Non-Restricted Frequency Bands

M Test mode 1 (1)

[ Alternative test mode()

AC Power Line Conducted Emission

M Test mode 2 (1)

O Alternative test mode()

Unwanted Emissions into Restricted Frequency Bands

M Test mode 1 (1)

[ Alternative test mode()

(1) Following commands with the specific test software “Teraterm Pro V4.52” are used to set the product:
a. — See document “FCC BLE compliance test commands for M393 COGEFO, ref: AVS 31 005 955,

version: 01”(provided by customer) for the command used during test.
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2.3. EQUIPMENT LABELLING
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2.4. EQUIPMENT MODIFICATION
v None O Modification:
2.5. FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain (if
any) from the measured reading. The basic equation with a sample calculation is as follow:

FS=RA +AF + CF - AG

Where FS = Field Strength
RA = Receiver Amplitude
AF = Antenna Factor
CF = Cable Factor
AG = Amplifier Gain

Assume a receiver reading of 52.5dBuV is obtained. The antenna factor of 7.4 and a cable factor of 1.1 are added. The
amplifier gain of 29dB is subtracted, giving a field strength of 32 dBuV/m.

FS=525+7.4+1.1-29=32dBuVv/m

The 32 dBuV/m value can be mathematically converted to its corresponding level in pV/m.

Level in uyV/m = Common Antilogarithm [(32dBuV/m)/20] = 39.8 yV/m.

2.6. CALIBRATION DATE
The calibration intervals are extended at 12+2 months. This extended interval is based on the fact that there is sufficient

calibration data to statistically establish a trend or based on experience of use of the test equipment to assure good
measurement results for a longer period.
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3.

OccurilED BANDWIDTH

3.1. TEST CONDITIONS
Test performed by : Julien Palard
Date of test - June 17, 2021
Ambient temperature 126 °C
Relative humidity :36 %

3.2 TEST SETUP

- The Equipment under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
0 RSS-Gen Issue 5 § 6.7
¥ ANSI C63.10 § 6.9.2

Measurement Procedure:

a) RBW shall be in the range of 1% to 5% of the anticipated occupied bandwidth
b) Set the video bandwidth (VBW) = 3 x RBW
c) SPAN = Capture all products of the modulation process
d) Detector = Peak.
e) Trace mode = max hold.
f) Sweep = auto couple.
g) Allow the trace to stabilize.
h) OBW 99% function of spectrum analyzer used
Spectrum
E.U.T Attenuator Ll
or
EMI receiver
Test set up of Occupied Bandwidth
TEST REPORT
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Photograph for Occupied bandwidth
3.3. LIMIT
None

3.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Power supply KIKUSUI PCR500M A7049006 Calibrate with | Calibrate with
multimeter multimeter
Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03
R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Cﬁb'e SONDE 026+ PASTERNACK PE350-150CM A5329971 2020/09 2021/09
ttenuateur 20dB
EMI signal analyser ROHDE & SCHWARZ FSV40 A4060061 2019/05 2021/05
Note: In our quality system, the test equipment calibration due is more & less 2 months
TEST REPORT
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3.5. RESULTS

Occupied Bandwidth
(DH5)

Cmin

Spectrum

Spectrum

Ref Level 15.00 dBm

10 db

Offset 22,50 d& @ RBW 30 kHz

SWT 63.2 s @ YBW 100 kHz  Mode Auto FF

Ref Level 15.00 dBm
10 dB

T @ Att

Cnom

Offset 22,50 dB @ RBW 30 kHz

SWT 63.2 s @ VBW 100 kHz  Mode Auto FFT

Mi[1]

Occ Bw

Mi[1] 0.93 dBm|

891.097153214 kHz|

2.441009120 GHz|

Occ Bw 891.097153214 kHz|

f/ e,

AN

=

al N,

i

v

32001 pts

Span 4.0 MHz

32001 pts Span 4.0 MHz

Ref X-value Y-value Function

Function Result Ref

Trc

X-value Y-value Function Function Result

2.40200375 GHz 0.40 dem

1

2.44100912 GHz 0.93 dem

2.401581513 GHz -16.75 dBm 0cc Bw

891.007153214 kHz

1

2.440574513 GHz -16.43 dBm Ccc Bw 891.097153214 kHz

2.40247261 GHz -18.08 dém
— —_—

Date: 17.JUN.2021 15:32:27

Spectrum

Ref Level 15.00 dBm
Att

1

2.44146561 GHz

-17.71 dBm
—

Date:

17.JUN.2021

15:35:10

Offset 22.50 d& @ RBW 30 kHz

10dB  SWT 63.2 ps @ YBW 100 kHz  Mode &uto FFT

M1[1]

B Occ Bw

0.90 dBm|
2.480002750 GHz|
889.722196181 kHz|

=

T

ZA

5.

\.\’

32001 pts

Span 4.0 MHz

Ref

X-value Y-value Function

Function Result

2.48000275 GHz 0.90 dBm

2.479568388 GHz -16.42 dBm Occ Bw

889.722196181 kHz

2.480458111 GHz -17.71 dBém
=== —

Date: 17.JUN.

2021 15:36:13

Channel Occupied Bandwidth (MHz)
Cmin 0.891
Cnom 0.891
Cmax 0.889
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Occupied Bandwidth
(2-DH5)

Cmin Cnom

Spectrum

Ref Level 15.00 dBm
Att 10 de

Spectrum

Ref Level 15.00 dBm
Att 10 B

Offset 22.50 dB & RBW 30 kHz
SWT 63.2 s & YBW 100 kHz

Offset 22,50 dB & RBW 30 kHz

SWT 63.2 ys @ YBW 100 kHz Mode Auto FFT

Mode Auto FFT

-0.16 dBm|
2.441008870 GHz
1.193337708 MHz|

0.35 dBm| M1[1]
2.402014750 GHz

1.193587700 MHz

mMi[1]

Occ Bw Occ Bw

s aad
© X
\ \

32001 pts Span 4.0 MHz 32001 pts Span 4.0 MHz

Ref

X-value

Y-walue

Function Result

Ref

X-value

Y-value

Function Result

2.40201475 GHz

0.35 dBm

2.44100887 GHz

-0.16 dem

2.401430393 GHz

-13.58 dBm

1.1935877 MHz

2.440424393 GHz

-14.10 dBm

1.193337708 MHz

2,402623081 GHz
—

-14.68 dem
—

2441617721 GHz
==

9 dBm
—

Date: 17.JUN.2021 15:38:45

Date: 17.JUN.2021 15:39:58

Spectrum

Ref Level 15.00 dBm
10 dB

Offset 22.50 d& @ RBW 20 kHz

SWT £63.2 ps @ YBW 100 kHz  Mode &uto FFT

-0.62 dBm|
2.480002750 GHz|
1.193087716 MHz|

M1[1]

Occ Bw

T
\

aad

32001 pts Span 4.0 MHz

Y-value Function Function Result
-0.62 dBm
-14.51 dBm

-15.74 dBém
—

Ref X-value
2.48000275 GHz
2.479418268 GHz
2.480611356 GHz
==

Ccc Bw 1.193087716 MHz

Date: 17.JUN.2021 15:37:27

Channel Occupied Bandwidth (MHz)
Cmin 1.194
Cnom 1.193
Cmax 1.193
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Occupied Bandwi
(3-DH5)

dth

Cmin

Spectrum

Cnom

Spectrum

Ref Level
@ Att

15.00 dem
10 B

Offset 22,50 dB & RBW 30 kHz

SWT 63.2 ys @ YBW 100 kHz  Mode Auto FFT

Ref Level 15.00 dBm

@ Att

Offset 22.50 dB & RBW 30 kHz

10dB  SWT 63.2 ys & YBW 100 kHz  Mode Auto FFT

mMi[1]

Occ Bw

0.42 dBm|

Mi[1] -0.25 dBm|

2.402015000 GHz
1.197462579 MHz

N o

T

2.441008620 GHz

Occ Bw 1.197837568 MHz|

=

o] e

\

S

\

-0 dl

-80 d

CF 2.402 GHz 32001 pts

Span 4.0 MHz

CF 2.441 GHz

32001 pts Span 4.0 MHz

Ref X-value Y-value Function

Function Result

Ref

Tre X-value Y-value Function Function Result

2.402015 GHz 0.42 dbm

2.44100862 GHz -0.25 dem

2.401425893 GHz -16.24 dBm Occ Bw

1.197462579 MHz

2,402623356 GHz -13.28 dem
— —

Date: 17.JUN.2021 15:41:03

Spectrum

2.440419393 GHz -16.90 dBm 0cc Bw 1.197837568 MHz

2441617221 GHz -13.94 dBm
— —

Date: 17.

JUN.2021 15:43:09

Ref Level 15.00 dBm
@ Att 10 dB

Offset 22.50 d& @ RBW 20 kHz
SWT £63.2 ps @ YBW 100 kHz

Mode &uto FFT

M1[1]

Occ Bw

-0.61 dBm|
2.480002370 GHz|
1.197587575 MHz|

L V]

=

\

-0 d

CF 2.48 GHz

32001 pts

Span 4.0 MHz

Ref

X-value Y-value Function

Function Result

2.48000237 GHz -0.61 dBm

2.479413143 GHz -17.24 dBm Ccc B

w 1.197587575 MHz

2.480610731 GHz -14.31 dBém
= —

Date: 17.JUN.2021 15:44:11

Channel Occupied Bandwidth (MHz)
Cmin 1.197
Cnom 1.198
Cmax 1.198

3.6. CONCLUSION

Occupied Channel Bandwidth measurement performed on the sample of the product COGECO DIW3930 COGECO, SN:
6211130035003, in configuration and description presented in this test report, show levels compliant to the 47 CFR

PART 15.247 & RSS-GEN ISSUE 5 limits.
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4. 20D0B EmissION BANDWIDTH

41. TEST CONDITIONS

Test performed by : Julien Palard
Date of test - June 17, 2021
Ambient temperature 126 °C
Relative humidity :36 %

4.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 6.9.2:

The EUT is placed in an anechoic chamber; levels have been corrected to be in compliant with the Peak Output Power
measured. The EUT is turn ON and using the MaxHold function, the frequency separation of two frequencies that were
attenuated 20dB from the Peak Output Power level. A delta marker is used to measure the frequency difference as the
emission bandwidth.

Spectrum

E.U.T Attenuator analyser
or

EMI receiver

Test set up of 20dB Emission Bandwidth

TEST REPORT
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Photograph for 20dB emission bandwidth

4.3. LIMIT
No Limit

4.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Power supply KIKUSUI PCR500M A7049006 Calibrate with | Calibrate with

multimeter multimeter

Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03

R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Cable SONDE 026+ PASTERNACK PE350-150CM A5329971 2020/09 2021/09
Attenuateur 20dB
EMI signal analyser ROHDE & SCHWARZ FSV40 A4060061 2019/05 2021/05

Note: In our quality system, the test equipment calibration due is more & less 2 months

TEST REPORT
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4,5. RESULTS

GFSK (DH5)
Cmin Cnom

Spectrum Spectrum

RefLevel 15.00 dBm Offset 22.50 dB @ RBW 30 kHz RefLevel 15.00 dBm  Offset 22.50 dB @ RBW 30 kHz
@ Att 10dB  SWT 63.2 ys @ ¥BW 100 kHz  Mode Auto FFT 10dB  SWT 63.2 ys & YBW 100 kHz  Mode Auto FFT

M1[1] 0.47 dBm| Mi[1]
2.402014620 GHz|
ndB 20.00 dB| nds

Bw 993.090000000 kHz W Bw 990.970000000 kHz
Qq factor 2418.7 Q factor 2463.3
T2 _,!\/ T2

CF 2.402 GHz 32001 pts Span 4.0 MHz GF 2.441 GHz 32001 pts Span 4.0 MHz

Ref X-value Y-value Function Function Result Ref X-value v-value Function Function Result

2,40201462 GHz 0.47 dBm ndB down 993.09 kHz 2.44100837 GHz 0.85 dBm nde down 990,97 kHz

240152780 GHz -19.53 dem ndg 20,00 de 2.440523E51 GHz -12.15 dem nde 20,00 de

240252098 GHz -19.53 dém Q factor 2418.7 2.44151448 GHz -19.15 dBm Q factor 2463.3
— — — —

Date: 17.JUN.2021 15:50:58 Date: 17.JUN.2021 15:51:57

Spectrum

Ref Level 15,00 dBm Offset 22,50 dB @ RBW 320 kHz
@ Att 10cB  SWT 63.2 ys @ YBW 100 kHz  Mode Auto FFT

Mi[1] 0.84 dBm)|
2.480002000 GHz|
ndB 20.00 dB|

w Bw 990.470000000 kHz|
Q factor 2503.9
/‘/ T2

32001 pts Span 4.0 MHz

Ref X-value Y-value Function Function Result
2.480002 GHz 0.84 dBm nde down 990.47 kHz
2.47951627 GHz -19.16 dBm nde 20,00 dB
2.48080672 GHz -19.16 dem Q factor 2803.9
—

Date: 17.JUN.2021 15:53:12

Channel 20dB Bandwidth (MHz)
Cmin 0.993
Cnom 0.991
Cmax 0.990
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/4 DQPSK (2-DH5)

Cmin

Spectrum

Cnom

Spectrum

Ref Level 1500 dbm Offset 22,50 d& @ RBW 30 kHz

@ Att 10cdB  SWT 63.2 ys @ ¥BW 100 kHz  Mode Auto FFT

Ref Level 15.00 dém  Offset 22,50 dé & RBW 30 kHz

@ Att 10dB  SWT 63.2 ys & YBW 100 kHz  Mode Auto FFT

mMi[1]

: ndB

0.42 dBm| M1i[1]
2.402014620 GHz|
20.00 dB)| ndB

1.346460000 MHz| /\W Bw
or

-0.16 dBm|
2.441008250 GHz|
20.00 dB
1.345710000 MHz|
1813.9|

1784.0|
=

L
\

|

32001 pts

Span 4.0 MHz 32001 pts

Span 4.0 MHz

Ref X-value Y-value Function

Function Result Ref X-value Y-value Function

Function Result

2.40201462 GHz 0.42 dBm

1.34646 MHz 2.44100825 GHz -0.16 dBm

1.34571 MHz

240135365 GHz -19.57 dBm

20,00 dB 2.44034727 GHz -20.15 dBm

20,00 dB

2.4027001 GHz -19.58 dém
— —

Date: 17.JUN.2021 15:

Spectrum

16 dBm

i784.0 2.44169298 GHz
—

Date: 17.JUN.2021 15:56:40

Ref Level 15.00 dBm
Att 10 dB

Offset 22.50 d& @ RBW 30 kHz

SWT 63.2 ps @ YBW 100 kHz  Mode &uto FFT

MI[1] -0.54 dBm

2.480002120 GHz|
ndB 20.00 dB|

NJA\/J Bw 1.345210000 MHZ]
or

1843.6|
g

\

32001 pts Span 4.0 MHz

Ref

X-value Y-value Function Function Result

2.48000212 GHz -0.54 dBm ndB down 1.34521 MHz

2.47934115 GHz -20.54 dBm nde 20.00 dB

2.48063635 GHz

-20.54 dBm Q factor 1843.6
—

Date: 17.JUN.2021

15:55:33

1813.9

Channel 20dB Bandwidth (MHz)
Cmin 1.346
Cnom 1.346
Cmax 1.345
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8DPSK (3-DH5)

Cmin

Spectrum

Ref Level 15.00 dBm
@ Att 10 b

Offset 22,50 dB @ RBW 30 kHz

SWT 63.2 ys @ ¥BW 100 kHz  Mode Auto FFT

Spectrum

Cnom

Ref Level 15.00 dBm
10dB

@ Att

Offset 22,50 dB & RBW 30 kHz

SWT 63.2 ys & YBW 100 kHz  Mode Auto FFT

mMi[1]

: ndB

0.42 dBm|
2.402014500 GHz|
20.00 dB
1.332830000 MHz|
1802.2|

"

\

Mi[1]

ndB

Bw
hrn or

-0.17 dBm|
2.441008370 GHz|
20.00 dB
1.332710000 MHz|
1831.6)

o

\

-20d

32001 pts

Span 4.0 MHz

CF 2.441 GHz

32001 pts

Span 4.0 MHz

Ref X-value Y-value Function

Function Result

Ref | Tre

X-value Y-value Function

Function Result

2.4020145 GHz 0.42 dBm nde down

1.33283 MHz

2.4013854 GHz -19.59 dBm ndg

20,00 dB

1

2.44100837 GHz -0.17 dBm nde down

1.33271 MHz

1

2.44034902 GHz -20.17 dBm nde

20,00 dB

2,40268823 GHz -19.58 dém Q factor
— —

Date: 17.JUN.2021 15:58:42

Spectrum

Ref Level 15.00 dBm

@ Att

ig02.2

1

2.44168173 GHz -20.18 dBm Q factor
— —_—

: 17.JUN.2021

15:59:40

Offset 22.50 d& @ RBW 30 kHz

10 dB  SWT 63.2 ps @ YBW 100 kHz

Mode &uto FFT

MI[1]

ndB

V]

Bw
ctor

"

\

=70 dem

-80 d&

CF 2.48 GHz

32001 pts

Span 4.0 MHz

Ref

X-value Y-value

Function

Function Result

2.48000187 GHz -0.56 dBm

ndB down

1.33233 MHz

2.47934302 GHz -20.57 dBm

ndp

20.00 dB

2.4B8067535 GHz

-20.55 dBm
—

: 17.JUN.2021

16:00:48

Q factor

1861.4

1831.6

Channel 20dB Bandwidth (MHz)
Cmin 1.333
Cnom 1.333
Cmax 1.332

4.6. CONCLUSION

20dB Emission Bandwidth measurement performed on the sample of the product COGECO DIW3930 COGECO, SN:

6211130035003, in configuration and description presented in this test report, show levels compliant to the 47 CFR
PART 15.247 & RSS 247 ISSUE 2 limits.
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5. CARRIER FREQUENCY SEPARATION

5.1. TEST CONDITIONS

Test performed by : Julien Palard
Date of test - June 18, 2021
Ambient temperature :27 °C
Relative humidity :34 %

5.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 7.8.2:

The EUT is placed in an anechoic chamber; levels have been corrected to be in compliant with the Peak Output Power
measured. The EUT is turn ON and using the MaxHold function, the separation of two adjacent channels is recorded. A
delta marker is used to measure the frequency difference.

Spectrum

E.U.T Attenuator analyser
or

EMI receiver

Test set up of Carrier Frequency Separation

TEST REPORT
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Photograph for Carrier Frequency Separation

5.3. LIMIT
Carrier Frequency Separation shall be at least two-thirds of the 20dB Bandwidth

5.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Power supply KIKUSUI PCR500M A7049006 Calibrate with | Calibrate with

multimeter multimeter

Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03

R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Cable SONDE 026+ PASTERNACK PE350-150CM A5329971 2020/09 2021/09
Attenuateur 20dB
EMI signal analyser ROHDE & SCHWARZ FSV40 A4060061 2019/05 2021/05
Note: In our quality system, the test equipment calibration due is more & less 2 months
TEST REPORT
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5.5. RESULTS

GFSK (DH5)

Cmin Cnom
Spectrum T Spectrum I:DA:!
RefLevel 15.00 dBm  Offset 22.50 dB @ RBW 30 kHz Ref Level 15.00 dBm  Offset 22.50 dB @ RBW 30 kHz
Att 10cdB  SWT  63.2us @ YBW 100 kHz Mode Auto FFT Att 10de  SWT 632 ps @ YBW 100kHz Mode Auto FFT
[@ 1Pk view @ 2Pk view [@ 1Pk viewezPk view
104 D1[2] 0.03 dB| od D1[2] -0.01 dB
1.0003750 MHz| 1.0037500 MHz|
Myl Mm1[1] D1 0.74 dBm) "”"1\ mM1i[1] D1 1.16 dBm
0 d s 2.4020864820 GHz od g \/\/LAV\P{\,‘ 2.4410108280 GHz
-10dB \,,\/ -10 dB A W\/\m A
-20 dBm /-\/. \\N\ \N\ -20 dBm P/ f/ \_\'v\
-a0d ,P/ 30 d /‘/
-50dB -50 dB
-H0-H e
-7o0d 70d
-a0d -a0 d

CF 2.4025 GHz 32001 pts Span 3.0 MHz CF 2.4415 GHz 32001 pts Span 3.0 MHz
Marker Marker
Type | Ref | Trc X-value Y-value Function | Function Result Type | Ref | Trc X-value Y-value Function | Function Result
ML 1 2,402088482 GHz 0.74 dBm | ML 1 2.441010828 GHz 1,16 dBm |
DL M1 2 1000375 MHz 0,03 db D1 M1 2 1.00375 MHz -0.01 dB
— —
Date: 18.JUN.2021 07:49:22 Date: 18.JUN.2021 07:51:45
Cmax
Spectrum T
Ref Level 15,00 dBm  Offset 22.50 d& @ RBW 20 kHz
Att 1068 SWT  63.2 s ® VBW 100 kHz _ Mode Auto FFT
[@ 1Pk View@ 2Pk view
a4 Di[2] 0.01 dB|
B 1.0000940 MHz
e Mi1] Dbl 0.92 dBm)|

0 dem /\[\/ X‘\f" \/\/JV\A\ 2.4790749510 GHz|

-10 4l /‘/

\\'

- VV\/\,V\
-20d /‘/ \
7

M.

el Moy

70 d
80 d
GF 2.4795 GHz 32001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value ¥-value Function | Function Result

M1 1 2.479074951 GH2 0,92 dém

D1 M1 2 1.000094 MHz 0.01 de

==

Date: 18.JUN.2021 07:53:34

Channel Carrier Frequency Separation (MHz) Limit (MHz)
Cmin 1.0003750 Minimum 2/3 of 20dB Emission Bandwidth
Cnom 1.0037500 Minimum 2/3 of 20dB Emission Bandwidth
Cmax 1.0000940 Minimum 2/3 of 20dB Emission Bandwidth
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/4 DQPSK (2-DH5)

Spectrum

Ref Level 15.00 dBm

10cdB  SWT

Offset 22,50 dB @ RBW 30 kHz
63.2 ys @ ¥BW 100 kHz

Mode Auto FFT

Ref Level 15.00 dBm

10dB  SWT

Offset 22,50 dB & RBW 30 kHz

63.2 ys & YBW 100 kHz  Mode Auto FFT

Di[2]

M1[1] D1

LA

e WA

Di[2]

M1[1] py

2.4020157960 GHz

Ak

A

N

2.4410099840 GHz

) AN

i s

\

1N

i
\

7

32001 pts

Span 3.0 MHz

32001 pts

Span 3.0 MHz

Ref

X-value

Y-value Function |

Function Result

Tre

X-value

Y-value Function

Function Result

2.402015796 GHz

0.75 dBm |

1

2.441009984 GHz

0.06 dBm

M1

1.001594 MHz
—

0.01de
—

: 18.JUN.2021

08:02:09

2

1.000187 MHz
—

0.04 dB
—

: 18.JUN.2021

08:00:08

Spectrum

Ref Level 15.00 dBm
10 dB

@ Att

Offset 22.50 dB @ RBW 30 kHz

SWT 63.2 ps @ YBW 100 kHz  Mode Auto FFT

@ 1Pk View@2Pk View

M1[1]

M1
11 Di[2l o

A A e A

MAYAN

-0.39 dBm
2.4790036090 GHz
0.03 dB|
1.0002810 MHz

I

RS

T

i

VA

A

32001 pts

Span 3.0 MHz

Trc

X-value Y-value Function |

Function Result

1

2,479003609 GHz -0.39 dem

2

1.000281 MHz 0.03 dB
— —

: 18.JUN.2021

07:57:04

Channel Carrier Frequency Separation (MHz) Limit (MHz)
Cmin 1.0015940 Minimum 2/3 of 20dB Emission Bandwidth
Cnom 1.0001870 Minimum 2/3 of 20dB Emission Bandwidth
Cmax 1.0002810 Minimum 2/3 of 20dB Emission Bandwidth
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8DPSK (3-DH5)

Spectrum

Cmin

Spectrum

Ref Level 15.00 dBm  Offset 22.50 dB &
ALt 10dB  SWT

RBW 30 kHz

63.2 us @ VBW 100 kHz Mode Auto FFT

Cnom

>f

RefLevel 15.00 dBm  Offset 22.50 dB @ RBW 30 kHz

Att 10dB  SWT

[@ 1Pk View@2Pk View

63.2 s @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View @2Pk view

P D1[2] ~0.01 dB)| B D1[2] ~0.01 dB|
10 1.0002810 MHz] 1o 1.0027190 MHz|
Mxl mMi[1] D1 0.68 dBm)| M1 M1[1] 0.00 dBm)|

ode s W "'/\«.\/W 2.4020186090 GHz| 0de - '\v-/‘ ’J\‘\/‘N 2.4410091400 GHz|

-10 dB /\/ -10 den Jf AR \/\,\\(\\

-20 di / \ -20 d / \

-30 di / -30d / \

N 4y AW W FasN

-50 B NSV el \’\\ 50 def v \“\\

-60

o 7ad

04 s0d

CF 2.4025 GHz 32001 pts Span 3.0 MHz CF 2.4415 GHz 32001 pts Span 3.0 MHz
Marker Marker

Type | Ref | Trc X-value Y-value Function | Function Result Type | Ref | Trc X-value Y-value Function | Function Result

M1 1 2.402018609 GHz 0.68 dBm ‘ M1 1 2.44100914 GHz -0.00 dBrm ‘
D1 M1 2 1.000281 MHz -0.01 dB 01 M1 2 1.002719 MHz -0.01 dB
— — — —
Date: 18.JUN.2021 08:05:04 Date: 18.JUN.2021 08:07:36
Spectrum T

Reflevel 15.00 dBm  Offset 22.50 dB @ RBW 30 kHz
Att 10 dB SWT
j@ 1Pk View@ZPk View

63.2 us @ VBW 100 kHz  Mode Auto FFT

D1[2]
iod 1.0010310 MHz]|
M1 M1l gy -0.42 dBm|
o d M ”/\,W 2.4790031410 GHz|
o /\/ A /fu\’:\\/\,ﬂn b
=20 d / \
-30 d

JaN

-&0 d

CF 2.4795 GHz 32001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function | Function Result
M1 1 2.479003141 GHz -0.42 dém ‘
D1 M1 2 1.001031 MHz -0.00 di
= —

Date: 18.JUN.2021 08:10:41

Channel Carrier Frequency Separation (MHz) Limit (MHz)
Cmin 1.0002810 Minimum 2/3 of 20dB Emission Bandwidth
Cnom 1.0027190 Minimum 2/3 of 20dB Emission Bandwidth
Cmax 1.0010310 Minimum 2/3 of 20dB Emission Bandwidth

5.6. CONCLUSION

Carrier Frequency Separation measurement performed on the sample of the product COGECO DIW3930 COGECO,
SN: 6211130035003, in configuration and description presented in this test report, show levels compliant to the 47 CFR
PART 15.247 & RSS-GEN ISSUE 5 limits.
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6. NuMBER OF HOPPING FREQUENCY

6.1. TEST CONDITIONS

Test performed by : Julien Palard
Date of test - June 18, 2021
Ambient temperature :27 °C
Relative humidity :34 %

6.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 7.8.3:

The EUT is placed in an anechoic chamber. The EUT is turn ON and using the MaxHold function and a delta marker the
number of frequencies used for this FHSS system is recorded, see following graphs.

RBW: 100kHz

VBW: 300kHz

Spectrum

E.U.T Attenuator analyser
or

EMI receiver

Test set up of Number of Hopping Frequency
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Photograph for Number of Frequency Hopping

6.3. LIMIT

Number of Hopping Frequencies shall be at least 15 channels

6.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Power supply KIKUSUI PCR500M A7049006 Calibrate with | Calibrate with

multimeter multimeter

Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03

R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Cable SONDE 026+ PASTERNACK PE350-150CM A5329971 2020/09 2021/09
Attenuateur 20dB
EMI signal analyser ROHDE & SCHWARZ FSV40 A4060061 2019/05 2021/05
Note: In our quality system, the test equipment calibration due is more & less 2 months
TEST REPORT
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6.5. RESULTS

GFSK (DH5)
Call

Spectrum

Ref Level 15.00 dBm Offset 22.50 dB @ RBW 100 kHz
10 de SWT 113.7 ps & ¥YBW 300 kHz Mode Auto FFT

2.76 dBm
2.40903350 GHz

M1

ik AN
|

11

Il

HHTHT

-60 dE’Fl

Start 2.3935 GHz 32001 pts Stop 2.4885 GHz

Ref | Trc X-value Y-value i Function Result
1 2.4090335 GHz 2. 76 dBm

Date: 18.JUN.2021 08:29:49

Channel Number of Hopping Frequencies Limit
Call 79 Minimum 15
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/4 DQPSK (2-DH5)
Call

Spectrum

Ref Level 15.00 dBm  Offset 22.50 dB & RBW 100 kHz
SWT 113.7 ps @ VBW 300 kHz Mode Auto FFT

3.45 dBm
10 dem 2.40187310 GHz

Lhald
YTy

-G0 dE’Fl

Start 2.3935 GHz 32001 pts Stop 2.4885 GHz

Ref | Trc X-value ¥-value Function Result
1 2.4018731 GHz 2.45 dBm

: 18.JUN.2021 08:37:04

Channel Number of Hopping Frequencies Limit
Call 74 Minimum 15
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8DPSK (3-DH5)
Call

Spectrum

Ref Level 15.00 dBm  Offset 22.50 dB & RBW 100 kHz
10 dB SWT 113.7 ps @ VBW 300 kHz Mode Auto FFT

M1[1] 3.48 dBm
2.40218180 GHz

LAALLALL (LA AL AR mmn%uu.h L L
LAKILRALS AR LLLRUALE CRALRLLKE AL FUA (rayre

-G0 dE’Fl

Start 2.3935 GHz 32001 pts Stop 2.4885 GHz

Ref | Trc X-value ¥-value Function Result
1 2.4021818 GHz 2.42 dBm

: 18.JUN.2021 08:42:02

Channel Number of Hopping Frequencies Limit
Call 72 Minimum 15

6.6. CONCLUSION

Number of Frequency Hopping measurement performed on the sample of the product COGECO DIW3930 COGECO,
SN: 6211130035003, in configuration and description presented in this test report, show levels compliant to the 47 CFR
PART 15.247 & RSS-GEN ISSUE 5 limits.
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7. TIME OF OCCUPANCY

7.1. TEST CONDITIONS

Test performed by : Julien Palard
Date of test - June 18, 2021
Ambient temperature :27 °C
Relative humidity :34 %

7.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10§ 7.8.4

Dwell Time is measured and calculated using the zero SPAN mode on a channel frequency and a SWEEP with an adapter
value to measure the number of transmission within a period and the time of transmission
RBW: 100kHz

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up of Time of Occupancy
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Photograph for Time of Occupancy
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7.3. LIMIT

The Time of Occupancy shall not exceed 0.4s within any period of 0.4s multiplied by the number of hopping channels

employed

7.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Power supply KIKUSUI PCR500M A7049006 | Calibrate with | Calibrate with

multimeter multimeter

Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03

R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Cable SONDE 026+ PASTERNACK PE350-150CM A5329971 2020/09 2021/09
Attenuateur 20dB
EMI signal analyser ROHDE & SCHWARZ FSV40 A4060061 2019/05 2021/05

Note: In our quality system, the test equipment calibration due is more & less 2 months
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7.5. RESULTS

Burst Length

GFSK

DH1

DH3

DHS5

[Spocum | Bl Spectrum =l Spoctrum B
bt Lovel 15 0B O 508 & ROW T et Lovel 15 0B OWeel TR0 & ROW T bt Lovel 15,00 B OWeet TEE0E & ROW T
L a 1508 @ BWT 50045 o vBW 3 s hat 1008 @ SWT Zns e vBW 3m hat 1005 @ SWT  3Ens e VBW 31
sai e sai e <ot revo
| e R =R
T T T T EIR] 3351 dom] T T T T T G a1 a0 T T T T T G ERELT
” -453.1 ns| ” 16397344 ms| ” 2887703 ms|
+.16 dif Mif1] -38.42 dam| Mif1] -33.14 dBm|
o 983,9844 psf o -453.1 ns| o -944 ns
f v 20 s 20,000 de g -20.000 dur
i
d
o
! ” ml
I I 1 = Tt
CEETITS EY FS || PRI EFTTIIT R | CEREYET S g 50
ortar ortar ortar
Type | Ref | Trc| X volue | v-value | _Function | Function Result | )| _Type | Ref | Trc| X-value | Y-value |_Funetion | | Type | Ret | Tre | X-value | ~value | Function | |
[ T TR e R T e S Ty
5w Saiomid e Sioa T R i Sy i Zoa7703 e Rt

D | S

pate: 18.0un.2021 09:11:24

[ )

I TN )

Date: 18.0UN.2021 09:15:21

Time of Occupancy

J TN &

ate: 18.00N.2021 09:16:57

DH1

DH3

DH5

Spectrum T spectrum TN spectrum Ey
Rut Level 15,00 Fm  Offewt 2250 & RBW 11T Ret Level 15,00 G Offest 22505 & RBW 11T Ret Lovel 15,00 G Offet 22505 & RBW 11T
b a 1008 @ SWT 3155w VBW 3 M At 1005 W SWT 316 < w VBW 30 At 0h W SWT 316 < w VBW 30
sa sa sa
O O @1r ciw
M1[1] 3.94 dBm ‘ EITE] 3.93 dBm EITE] 3.92 dam
10 16.489275 5| 10 11.907275 5| 10 a1.154638 5|
a Ty B
P T A T (TR AT 1/ A Ho L | \IIJ\ \I\‘\
< < <
[ [ [ | [ [ | [ | | | | | | | | | | I
TF 2,441 GHz 32001 pis 5.16 57| ||| CF 2.441 Ghiz 52001 pls 5.16 57| |||CF 2441 Gz 52001 pls S.a6s/ |
(Marker arker arker )
Type | Ret |Tre|  xwaue | vovalue | Function | [ Type | metitre|  vee | v-vee | Funetion | [l Type | mot {Tre|  x-vaiue Y-value | _Function | |
o5 B 6405775 T o4 g o5 B 15 0077 565 g o5 5 ESETEL 563 g

D | S

pate: 18.00N.2021 10:55:48

Packet Type

[ 1

pate: 18.00N.2021 10:36:43

Burst Length (ms)

Number of Hopping
during Time of
Occupancy

] T )¢

J [

pate: 18.00N.2021 10:57:36

Time of Occupancy (ms)

Limit of Time of
Occupancy (ms)

DHA1

0.384

321

123.264

400

DH3

1.640

108

177.120

400

DH5

2.888

71

205.048

400

Note: Period of 31.6 seconds (79 channels x 0.4)
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Burst Length
/4 DQPSK
2DH1 2DH3 2DH5

Spectrum T seecn =

vy ectrum = Ml spectrum 5
Euf Lovel 15,00 @ Offset 2250 3 = RBW 110 Ruf Lovel 15,00 @ Gffeel 2250 3 = RBW 11T Ruf Lovel 15,00 Gem Gffeel 22.50 3 = RBW 11hs
o act 1005 @ SWT 005 @ VBW 3 M At 1008w SWT  Zns e VBW 3 At 1000w ST 35Ns e VBW 3 M
5L TRGID 5L TRGID 6L TRGVID
(@ 1Pk Clrw (@ 1Pk Clrw (@ 1Pk Clrw
o I I Bilil o i i i i I Bl s I I I I I Bl
10 0
i
= T T T+ T
5 | 5,000 i 5,000 db
<0 0
a
1 " |
20 <0 =i <0 :
CEEDYT: 7001 g CEEDTTS 001 pis o0/ ) |6 Zawi ane 001 pis uu_—uJ.mn =
arker arker arker
Ret | Trc H-value -value Functiol Function Result Type | mef [trel  x-vole | v-vale | runction | ||| pe L met [ rcl  xvoie | v-volie | Funetion | |
WL T 2aeAm 3498 dim | WL -17Tns | -31.6 dam WL El} -17TEnE | w273 dam
o1 i 1 390,065 o 14,60 d. o1 i 1 16420635 e 6.35 db RTINS 2 89035 me S1.5a de
bace: 16.008.2021 10513346 oces 16,008, RERE

Time of Occupancy
2DH3

2DH1

Spectrum

RofLevel 15.00 dm  Offset 22.50 08 = RBW 1Rz RofLevel 15.00 G Offsel 22.50 & = RBW 1 1Rz
o are 1008 ® SWT 3165 @ YBW 3 Mz s 1008 @ SWT 3165 @ VBW 1Mz

Spectrum
Rof Level 15.00 G8m  Offsel 22.50 & = RBW 1 H:
1000 @ SWT 3165 @ VBW 1Mz

saL
O

mi[1]
10an 10323821
1
-
| | | | | [ [ [ [ [ [ [ [ [ |
T 21 Griz 2001 pts ERGETd X 3 5 o5/ ) (|(erzssion: SE001 pis Sa6s7 )|
arkar v arkar )
Type | Ret | Tre | H-value | ¥-value |_Function | Type | Rel | Tre | K-value | ¥-value | Funetion | i ||
i 2 e EED 2 i S foRr T o
)i ] )i )|l ] T &
R o sz

L 2 01 [ @l Limit of Time of
Packet Type Burst Length (ms) during Time of Time of Occupancy (ms)

Occupancy Occupancy (ms)

2DHA1 0.390 314 122.460 400
2DH3 1.642 107 175.694 400

2DH5 2.890 52 150.28 400
Note: Period of 31.6 seconds (79 channels x 0.4)
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Burst Length

8DPSK

3DH1

3DH3

3DH5
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erer erer erer
Type | Ret | Trc | H-value | Y-value |__Function | | Type | Ret | Trc | Kevalue | Yovalue |__Function | | Type | Rel | Trc | K-value | Yovalue |__Function | |
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pate: 18.00N.2021 10:47:17

Packet Type

X

pate: 18.00N.2021 10:44:22

Burst Length (ms)

Number of Hopping
during Time of
Occupancy

)|

J [

pate: 18.00N.2021 10:49:10

Time of Occupancy (ms)

Limit of Time of
Occupancy (ms)

DHA1

0.390

320

124.800

400

DH3

1.642

105

172.410

400

DH5

2.892

66

190.872

400

Note: Period of 31.6 seconds (79 channels x 0.4)

7.6. CONCLUSION

Time of Occupancy measurement performed on the sample of the product COGECO DIW3930 COGECO, SN:
6211130035003, in configuration and description presented in this test report, show levels compliant to the 47 CFR

PART 15.247 & RSS-GEN

ISSUE 5 limits.
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8. DutY CYCLE

8.1. TEST CONDITIONS

Test performed by : Armand MAHOUNGOU
Date of test - June 9, 2021

Ambient temperature :24°C

Relative humidity 141%

8.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
M ANSI C63.10 § 11.6

Spectrum

E.U.T Attenuator analyser

or
EMI receiver

Test set up of Duty Cycle

TEST REPORT
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Photograph for Duty Cycle
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8.3. LIMIT

None

8.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
EMI receiver ROHDE & SCHWARZ ESR? A2642026 2019/07 2021/07
Cable + Attenuateur 20dB PASTERNACK PE350-150CM A5329970 2020/09 2021/09
Power supply KIKUSUI PCR500M A7049006 See Multimeter | See Multimeter
Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03
R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Load 50 ohms TELEGARTNER - A7150103 2021/04 2023/04
Load 50 ohms TELEGARTNER - A7150104 2021/04 2023/04
Note: In our quality system, the test equipment calibration due is more & less 2 months
TEST REPORT
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8.5. RESULTS

GFSK
Cmin

Spectrum

Ref Level 12.80 dBm Offset 22.80 dB @ RBW 40 MHz
Att 10 dB @ SWT 11 ms & YBW 40 MHz Input 1 AC
SGL TRG:VID
(O 1Pk Clrw
10 dBm D2[1]
o2

0 dem M1[1]

-10 dBm

S0 derm—{TRS -18.200 dBm

-30 dBm

A

-50 dBm

-60 dBrm

-70 dBm

-80 dBm

CF 2.402 GHz 32001 pts
Marker
Type | Ref | Trc X-value ¥Y-value Function Function Result
M1 -1.083 ps -37.85 dBm
D1 M1 2.888531 ms 2.19 dB
Dz M1 5.252463 ms 41.61 dB

Date: 9.JUN 2021 19:22:55

Spectrum

Ref Level 12.80 dBm Offset 22.80 dB @ RBW 40 MHz

Att 10 dB @ SWT 100 ms & YBW 40 MHz Input 1 AC
SGL TRG:VID
(O 1Pk Clrw

10 dem

-18.200 dBr

L

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 32001 pts
il [

Date: 9.JUN 2021 19:23:41

Channel Duty Cycle (%) Duty Cycle Correction (dB)
Channel 46.198 2010g(m) = 6.7075
TEST REPORT
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/4 DQPSK
Cmin

Spectrum 9
Ref Level 12.80 dBm Offset 22.80 dB @ RBW 40 MHz

Att 10 dB @ SWT 12 ms & VYBW 40 MHz Input 1 AC
SGL TRG:VID

(O 1Pk Clrw

10 dem— I I

A

-10 dBm

o dE——{TRS -18.200 dBm

-30 dBrm
1

-50 dem

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 32001 pts
Marker

Ref | Trc X-value Y-value Function Function Result
-128.875 ps -38.06 dBm
M1 2.89875 ms 1.41 dB
M1 6.2565 ms 41.96 dB

Date: 9.JUN 2021 19:29:49

Spectrum

Ref Level 12.80 dBm Offset 22.80 dB @ RBW 40 MHz
Att 10 6B @ SWT 100 ms & YBW 40 MHz Input 1 AC
SGL

= il

-50 dBm

-60 dBm

-70 dBm

-0 dBm

CF 2.402 GHz 32001 pts
il [

Date: 9.JUN 2021 19:27:42

Channel Duty Cycle (%) Duty Cycle Correction (dB)
Channel 46.331 2010g(m) = 6.6825
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8DPSK
Cmin

Spectrum 9

Ref Level 12.80 dBm Offset 22,80 dB @ RBW 40 MHz
Att 10 dB & SWT 12 ms @ VBW 40 MHz Input 1 AC
SGL TRG: YID

<B

10 dBm D2[1] 42.82 dB
D
A
“——, o

-10 dém

TRG -16.200 dBr

-20 dém

-30 dém

: 5]
-40 dBm

-50 dém

-60 dBém

-70dBm

-B0 dBém

CF 2.402 GHz 32001 pts 1.2 ms/
Marker

Type | Ref | Trc X-value ¥-value Function Function Result
M1 1 3.303875 ms -38.93 dBm
D1 M1 1 2.89725 ms -0.27 dB
D2 M1 1 6.253875 ms 42.82 dB
X T &

Date:9.JUN 2021 19:34:11

Spectrum J#

Ref Level 12.80 dBm Offset 22.80 dB @ RBW 40 MHz

Att 10dB @ SWT 100 ms @ VBW 40 MHz Input 1 AC
SGL TRGVID

(0 1Pk Clrw

<H

10 dBm L ML[1] 0 5.77 dBm)

o o e e ey ey e e e e e e e %007 R

TRG -16.200 dBr

-50 dBm

-60 dBm

-70dBm

-80 dBm

CF 2.402 GHz 32001 pts 10.0 ms/
il NN

Date: 9.JUN 2021 19:3545

Channel Duty Cycle (%) Duty Cycle Correction (dB)
Channel 46.327 2010g(m) = 6.6833

8.6. CONCLUSION

Duty Cycle measurement performed on the sample of the product COGECO DIW3930 COGECO, SN: 6211130035003,
in configuration and description presented in this test report, show levels compliant to the 47 CFR PART 15.247 & RSS
247 ISSUE 2 limits.
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9. Maximum CoNDUCTED OUTPUT POWER

9.1. TEST CONDITIONS

Test performed by : Julien Palard
Date of test - June 18, 2021
Ambient temperature :27 °C
Relative humidity :34 %

9.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method
O Radiated Method

- Test Procedure:
¥ ANSI C63.10 § 7.8.5
Measurement Procedure:
a) 1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
b) 2) RBW > 20 dB bandwidth of the emission being measured.
c) 3)VBW = RBW.
d) 4) Sweep: Auto.
e) 5) Detector function: Peak.
f) 6) Trace: Max hold.

Spectrum

E.U.T Attenuator analyser
or

EMI receiver

Test set up of Maximum Conducted Output Power

TEST REPORT
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Photograph for Maximum Conducted Output Power

9.3. LIMIT

Frequency range

Maximum Conducted Output Power

2400MHz to 2483.5MHz <21dBm*
*Remark: Limits are reduced by G-6dBi if Overall Antenna Gain above 6dBi
9.4. TEST EQUIPMENT LIST
DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Power supply KIKUSUI PCR500M A7049006 Cﬁiﬁ:ﬁ;@;’;‘:h Cﬁ:ﬁ:ﬁ:ﬁagh
Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03
R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Cﬁ:’t'e SONDE 026+ PASTERNACK PE350-150CM A5329971 2020/09 2021/09
enuateur 20dB
EMI signal analyser ROHDE & SCHWARZ FSV40 A4060061 2019/05 2021/05
Note: In our quality system, the test equipment calibration due is more & less 2 months
TEST REPORT
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9.5. RESULTS

GFSK (DH5)

Cmin

Spectrum

Cnom

Spectrum

Ref Level 15.00 dBm
o Att 10 dB

Offset 22.50 dB @ RBW 2 MHz

SWT 9537 ns @ VBW 5 MHz Mode Auto FFT

Ref Level 15.00 dBm
& Att 10 dB

Offset 22.50 dB @ RBW 2 MHz
SWT  953.7 ns @ VBW 5 MHz

Mode Auto FFT

M1[1]

3.62 dBm)|
2.401971250 GHz|

M1[1]

1
S

3.83 dBm|
2.441017810 GHZ|

|

\

GF 2,402 GHz 32001 pts

Span 5.0 MHz 32001 pts

Span 5.0 MHz

X-value |

X-value | Y-value |__Function

Type | Ref | Trc |
M1

~
it

Date: 18.JUN.2021 11:15:35

2.40197125 GHz |
—

Spectrum

Ref Level 15,00 dBm

@ Att

¥-value |__Function | Function Result
3.62 dBm

| Function Result

Type | Ref | Trc |
M1

2.44101781 GHz | 3.83 dBm
—

Date: 18.JUN.2021 11:16:15

Offset 22.50 d& @ RBW 2 MHz

10dB  SWT  953.7 ns @ VBW 5 MHz  Mode Auto FFT

M1[1] 9.92 dBm|

o 2.480074220 GHz|
. S

—

GF 2,48 GHz

32001 pts Span 5.0 MHz

Type | Ref | Trc |

X-value | v-value |__Function | Function Result

M1 [

1] 2.48007422 GHz | 3.03 deém
—

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 225 3.62 3.62 21dBm
Cnom 225 3.62 3.83 21dBm
Cmax 225 3.62 3.93 21dBm

N° 172911-765736-B

TEST REPORT

Version :

02

Page 45/89



/4 DQPSK (2-DH5)

Spectrum

Ref Level
o Att

Cmin

15,00 dém
10 dB

Offset 22.50 dB & RBW 2 MHz

SWT  941.7ns @ VBW 5 MHz Mode Auto FFT

M1[1]

I

5.70 dBm|
2.401914250 GHz|

32001 pts

Span 7.0 MHz

[Tre |

X-value | ¥-value |__Function |

Function Result

Type | Ref
M1

|1

2.40191425 GHz |
—

5.70 dBm

Il

11:19:07

Spectrum

Ref Level
® Att

Cnom

Spectrum

Ref Level 15,00 dBm
® Att 10 dB

Offset 22.50 d& @ RBW 2 MHz

SWT  0941.7ns & VBW 5 MHz  Mode Auto FFT

M1[1]

M1
|l |

\

50 di

-60 di

GF 2.441 GHz 32001 pts

Span 7.0 MHz

Y-value |__Function

Function Result

Type | Ref | Trc | X-value |
ML 4.07 dBm

1 2.44114678 GHz |
—

11:20:20

15,00 dBm

Offset 22.50 dB @ RBW 2 MHz

10dB  SWT  941.7 ns @ VBW 5 MHz

Mode Auto FFT

M1[1] 4.66 dBm|

ML

ly |

2.480137810 GHz|

32001 pts

Span 7.0 MHz

X-value | v-value |

Function | Function Result

Type | Ref | Trc |
™

1l

1] 2,48013781 GHz |

4,66 dBm

Date: 18.JUN.2021

11:21:05

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 225 3.62 5.70 21dBm
Cnom 225 3.62 4.97 21dBm
Cmax 22.5 3.62 4.66 21dBm
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/4 DQPSK (3-DH5)

Spectrum

Cmin

Cnom

Spectrum

Ref Level 15,00 dBm
o Att 10 dB

Offset 22.50 dB & RBW 2 MHz
SWT  941.7ns @ VBW 5 MHz Mode Auto FFT

Ref Level 15.00 dém Offset 22.50 dB @ RBW 2 MHz
® Att 0 dB  SWT  941.7ns @ VBW 5MHz  Mode Auto FFT

M1[1]

—

—

6.23 dBm|
2.402024500 GHz|

M1[1]

T
r“_\\\

-60 di

32001 pts

Span 7.0 MHz GF 2.441 GHz 32001 pts

Span 7.0 MHz

X-value |

X-value |

Type | Ref | Trc |
M1 [ 1]

2.4020245 GHz |

Spectrum

¥-value |__Function | Function Result
©.23 dbm

Type | Ref | Trc |
ML

2.44101334 GHz |
—

Ref Level 15.00 dim  Offset 22.50 dB @ RBW 2 MHz

® Att

10dB  SWT 941.7 ns @ VBW 5 MHz  Mode Auto FFT

M1[1] 5.17 dBm|

T 2.480009840 GHz|

——

32001 pts Span 7.0 MHz

Type | Ref | Trc |
™

X-value |

1l

1] 2,48000984 GHz |

v-value |__Function | Function Result
5.17 dBm

Y-value |__Function | Function Result
.38 dBm

Channel Offset Cable + Att (dB) Antenna Gain (dBi) Maximum Conducted Power (dBm) Limit (dBm)
Cmin 225 3.62 6.23 21dBm
Cnom 225 3.62 5.38 21dBm
Cmax 22.5 3.62 5.17 21dBm

9.6.

CONCLUSION

Maximum Conducted Output Power measurement performed on the sample of the product COGECO DIW3930
COGECO, SN: 6211130035003, in configuration and description presented in this test report, show levels compliant to
the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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10. UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS AT THE BAND EDGE

10.1. TEST CONDITIONS

Test performed by : Julien Palard
Date of test - June 18, 2021
Ambient temperature :27 °C
Relative humidity :34 %

10.2. TEST SETUP

- The Equipment Under Test is installed:
M On a table
O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method

O Radiated Method

Packet type: 1-DH5 / 2-DH5 / 3-DH5 Worst case presented

- Test Procedure:
M ANSI C63.10 §7.8.6

EUT Attenuator

Spectrum
analyser

or
EMI receiver

Test set up of Unwanted Emissions into Non-Restricted Frequency Bands at the Band Edge
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Photograph for Unwanted Emission into non-restricted frequency bands at the band edge

10.3. LIMIT

All Spurious Emissions must be at least 20dB below the Fundamental Radiator Level at the Band Edge Edge “2400MHz
& 2483,5MHz”

10.4. TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date Cal_Due
Power supply KIKUSUI PCR500M A7049006 Calibrate with | Calibrate with

multimeter multimeter

Multimeter KEITHLEY 2000 A1242090 2021/03 2023/03

R&S Commander Software ROHDE & SCHWARZ Version 1,6,4 - - -
Cable SONDE 026+ PASTERNACK PE350-150CM A5329971 2020/09 2021/09
Attenuateur 20dB
EMI signal analyser ROHDE & SCHWARZ FSV40 A4060061 2019/05 2021/05

Note: In our quality system, the test equipment calibration due is more & less 2 months
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10.5. RESULTS

GFSK

Spectrum

Cmin/Cnom/Cmax

Ref Level 15.00 dBm
Att 10 dB

Offset 22,50 dB & RBW 100 kHz

SWT

113.8 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk View@2Pk View@3Pk View

D3[3]

10 dBm

W11
0 dir N

M1[1]

-10 l:iEr‘r‘J

-30 df

]
|
|

-40 dbf

-S0 dH

o
Ly i)

Start 2.395 GHz 32001 pts Stop 2.4885 GHz
Marker
Type | Ref | Trc ¥-value ¥-value Function Function Result
M1 1 2.4021803 GHz 3.16 dBm
D1 M1 1 -2.1803 MHz -60.02 dB
W12 3 2.42800166 GHz 3.64 dBm
D3 M2 3 3.4834 MHz -61.25 dB
Date: 18.JUN.2021 11:34:41

Frequency (MHz) Level (dBc) Limit (dBc)
2400 60.02 20
2483.5 61.25 20
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Ref Level 15.00 dBém Offset 22 50 dB & RBW 100 kHz
Att 13 de SWT 113.8 ps & VYBW 300 kHz Mode Auto FFT
@ 1Pk View

D2[1] -57.84 dB
25.32960 MHz

i L} i

| s

10 dBem

I i il

32001 pts Stop 2.4885 GHz

e | Ref rc ¥-value Y-value Function Function Result
2.4581704 GHz 3.60 dBm
M1 -60.,9396 MHz -54.76 dB
11 25,3296 MHz -57.84 dB

Date: 18.JUN.2021 11:40:28

Frequency (MHz) Level (dBc) Limit (dBc)
2400 54.76 20
2483.5 57.84 20
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/4 DQPSK

Spectrum X
Ref Level 15.00 dBm

Cmin/Cnom/Cmax

Offset 22,50 dB & RBW

100 kHz

Att 10 dB  SWT 1138 ps @ VBW 300 kHz  Mode &uto FFT
@ 1Pk View@2Pk View@3Pk View
D3[3] -60.26 dB
10 dBm-— 3.48920 MHz
M1[1] M2 28 dBm
0 derd I i\ 2.40202840 GHz
-10 dim
-20 dan

-30 diny

Start 2.395 GHz 32001 pts Stop 2.4885 GHz
Marker
Type | Ref | Trc ¥-value ¥-value Function Function Result
rl 1 2.4020284 GHz 3.28 dBm
D1 ML 1 -2.0284 MHz -56.61 dB
W12 3 2.4800108 GHz 2.20 dBm
03 M2 3 3.4892 MHz -60.26 dB
Date: 18.JUN.2021 11:44:46
Frequency (MHz) Level (dBc) Limit (dBc)
2400 56.61 20
2483.5 60.26 20
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/4 DQPSK
Call

Spectrum 2 @]

Ref Level 15.00 dBém Offset 22 50 dB & RBW 100 kHz
13 de SWT 113.8 ps & VYBW 300 kHz Mode Auto FFT

D2[1]

A AR

Start 2.395 GHz 32001 pts Stop 2.4885 GHz

Ref ¥-value Y-value Function Function Result
2.4020342 GHz 3.31 dBm
M1 -2.0342 MHz -56.98 dB
11 81.4658 MHz -57.24 dB

Date: 18.JUN.2021 11:

Frequency (MHz) Level (dBc) Limit (dBc)
2400 56.98 20
2483.5 57.24 20
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8DPSK

Cmin/Cnom/Cmax

Spectrum X T
Ref Level 15.00 dBm Offset 22,50 dB & RBW 100 kHz
Att 10 dB SWT 113.8 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk View@2Pk View@3Pk View
D3[3] -61.05 dB
10 dBm-— 3.48920 MHz
M1[1] M2 .35 dBm
0 den ]; 1 2.402083130 GHz
-10 dBm
-20 din
-20 din
-40 df WI
-50 ll, |'
-500F1
| L
Start 2.395 GHz 32001 pts Stop 2.4885 GHz
Marker
Type | Ref | Trc ¥-value ¥-value Function Function Result
rl 1 2.4020313 GHz 3.35 dBm
D1 ML 1 -2.02313 MHz -55.61 dB
W12 3 2.4800108 GHz 2.21 dBm
03 M2 3 3.4892 MHz -61.05 dB
Date: 18.JUN.2021 11:51:33
Frequency (MHz) Level (dBc) Limit (dBc)
2400 55.61 20
2483.5 61.05 20
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8DPSK
Call

Spectrum 2 @]

Ref Level 15.00 dBém Offset 22 50 dB & RBW 100 kHz
13 de SWT 113.8 ps & VYBW 300 kHz Mode Auto FFT

D2[1]

20 [Fll 1
Start 2.395 GHz 32001 pts Stop 2.4885 GH=z

Ref | Trc ¥-value Y-value Function Function Result
2.4148696 GHz 3.23 dBm
M1 -14.8696 MHz -57.24 dB
11 68,6304 MHz -57.81 dB

Date: 18.JUN.2021 11:55:01

Frequency (MHz) Level (dBc) Limit (dBc)
2400 57.24 20
2483.5 57.81 20

10.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands at the band edge measurement performed on the sample of the
product COGECO DIW3930 COGECO, SN: 6211130035003, in configuration and description presented in this test report,
show levels compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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11. UNWANTED EMISSIONS INTO NON-RESTRICTED FREQUENCY BANDS

11.1. TEST CONDITIONS

Test performed by
Date of test
Ambient temperatu
Relative humidity

11.2. TEST SETU

: Julien Palard

:June 18, 2021
re 127 °C

134 %

P

- The Equipment under Test is installed:

M On a table

O In an anechoic chamber

- Measurement is performed with a spectrum analyzer in:
™ Conducted Method

O Radiated Method

Packet type:  1-DH5/ 2-DH5 / 3-DH5 Worst case presented

- Test Procedure:

 ANSI C63.10 § 7.8.8

Spectrum
analyser

EUT Attenuator

or
EMI receiver

Test set up of Unwanted Emissions into Non-Restricted Frequency Bands
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Photograph for Unwanted Emission into non-restricted frequency bands

Photograph for Unwanted Emission into non-restricted frequency bands
11.3. LIMIT

All Spurious Emissions must be at least 20 below the Fundamental Radiator Level
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11.4. TEST EQUIPMENT LIST

MANUFACTURE
DESCRIPTION s Rc - MODEL N° LCIE |Cal_Date| Cal_Due
BAT EMC Software NEXIO Version 3.19.1.18 - - -
Cable S36 chamber PASTERNACK PE360-1500CM | A5329940 | 2021/02 2022/02
) ROHDE &
EMI receiver SCHWARZ FSV40GHz A4060061 2019/05 2021/05
Multimeter KEITHLEY 2000 A1242090 | 2019/05 2021/05
Power supply KIKUSUI PCR500M A7040079 Multsifneeter Multsifneeter
High Pass Filter 2,4GHz WAINWRIGHT WHK12-2494 A7484068 | 2019/07 2021/07
Attenuator 3dB Cable Spurious - WA54-3-12 A7122223 | 2021002 | 2022/02
Conducted
Load 50 ohms TELEGARTNER - A7150105 | 2021/04 2023/04
Load 50 ohms TELEGARTNER ; A7150104 | 2021/04 2023/04

Note: In our quality system, the test equipment calibration due is more & less 2 months
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11.5. RESULTS

GFSK

Cmin/Cnom/Cmax

Unwanted Emission into Non-Restricted Frequency Bands_CMIN - Mes.Peak (70) ()
Unwanted Emission into Non-Restricted Frequency Bands_CNOM - Mes.Peak (71) ()
Unwanted Emission into Non-Restricted Frequency Bands_ CMAX - Mes.Peak (72) ()

0
dBm
-10
-20
-30
-40
-50
-60
-70
-80 | ‘J‘ - "WWW“ " "“AVM"VL%HLMW‘W
m ‘ ) D TR N YO | WO oy il ol MM LY i
WMWW D AT e A
-90
-100
30MHz 100M 1G 10G 25GHz
Fréquence
Frequency (MHz) Level (dBm) Level (dBc Limit (dBc
2402 -7,18
2802 -68,88 61,70 20
3202 -59,26 52,08 20
4003 -76,71 69,53 20
7205 -76,09 68,91 20
2441 -6,70
2848 -69,72 63,02 20
3254 -59,91 53,21 20
7322 -76,23 69,53 20
2480 -7,32
2893 -71,69 64,37 20
3307 -60,15 52,83 20
7440 -76,76 69,44 20
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/4 DQPSK

Cmin/Cnom/Cmax

Unwanted Emission into Non-Restricted Frequency Bands_CMIN - Mes.Peak (74) ()
Unwanted Emission into Non-Restricted Frequency Bands_CNOM - Mes.Peak (75) ()
Unwanted Emission into Non-Restricted Frequency Bands_ CMAX - Mes.Peak (76) ()

0
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-100
30MHz 100M 1G 10G 25GHz
Fréquence
Frequency (MHz) Level (dBm) Level (dBc) Limit (dBc)
2402 -7,19
2802 -71,91 64,72 20
3202 -53,43 46,24 20
2441 -7,50
2848 -72,38 64,88 20
3254 -54,93 47,43 20
2480 -8,60
2893 -70,92 62,32 20
3307 -55,44 46,84 20
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8DPSK
Cmin/Cnom/Cmax
Unwanted Emission into Non-Restricted Frequency Bands_CMIN - Mes.Peak (78) ()
Unwanted Emission into Non-Restricted Frequency Bands_CNOM - Mes.Peak (79) ()
Unwanted Emission into Non-Restricted Frequency Bands_ CMAX - Mes.Peak (80) ()
0
dBm 10
-20
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-100
30MHz 100M 1G 10G 25GHz
Fréquence
Frequency (MHz) Level (dBm) Level (dBc) Limit (dBc)
2402 -7,19
2802 -72,33 65,14 20
3202 -53,51 46,32 20
2441 -7,52
2848 -72,45 64,93 20
3254 -54,93 47,41 20
2480 -7,91
2893 -70,83 62,92 20
3307 -55,56 47,65 20
11.6. CONCLUSION

Unwanted Emission into non-restricted frequency bands measurement performed on the sample of the product COGECO

DIW3930 COGECO, SN: 6211130035003, in configuration and description presented in this test report, show levels
compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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12. AC POWER LINE CONDUCTED EMISSIONS

12.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test - June 24, 2021
Ambient temperature :21°C

Relative humidity 146 %

12.2. TEST SETUP

The product has been tested according to ANSI C63.10 method. The EUT is placed on the ground reference plane, at
80cm from the LISN. The distance between the EUT and the vertical ground plane is 40cm. Auxiliaries are powered by
another LISN. The cable has been shorted to 1meter length. The EUT is powered through the LISN. Measurement is
made with a receiver in peak mode. This was followed by a Quasi-Peak, i.e. CISPR measurement for any strong signal.
If the average limit is met when using a Quasi-Peak detector, the EUT shall be deemed to meet both limits and
measurement with the average detector is unnecessary. The LISN (measure) is 50Q2 / 50uH. Interconnecting cables and
equipment's were moved to position that maximized emission.

Voltage table used (for Power Line Conducted Emissions):

Type Measurement performed:
M AC /O DC (Auxiliary used) M 120VAC/60Hz M 240VAC/50Hz
[0 USB (Laptop auxiliary) [J 120VAC/60Hz (Laptop auxiliary) [1 240VAC/50Hz(Laptop auxiliary)

Test set up of AC Power Line Conducted Emissions

I:l Wooden table

I:l Ground plane

- Conductive wall

Measuring ! 40cm
receiver

— EUT
ulse limiter . )
E1m1teur salmpulsmns ACoDC |}
i
'
80cm 1 800

Bundle cable at 40cm
of the ground plane
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Photograph for AC Power Line Conducted Emissions (Front view)

Photograph for AC Power Line Conducted missions (Front view)
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12.3. LIMIT

Frequency range Level Detector

66dBuV to 56u\V* QPeak

0,15kHz to 0,5MHz 56dBuV to 46uV* Average

56dBuV QPeak

0,5MHz to SMHz 46dBpV Average

60BuvV QPeak

5MHz to 30MHz 500BLV Average

*Decreases with the logarithm of the frequency

12.4.

TEST EQUIPMENT LIST

Test equipment used
Description Manufacturer Model Identifier Last Calibration | Calibration
date due date
EMI Test Receiver | ROHDE & SCHWARZ ESU A2642018 2020-10 2022-10
V ISLN ROHDE & SCHWARZ ESH2-75 C2322002 2020-10 2021-10
Pulse limiter ROHDE & SCHWARZ ESH3-72 A2649008 2020-05 2021-05
Cable - - A5329417 2020-12 2021-12
Cable LCIE - A5329589 2020-11 2021-11
Reference ground LCLE. ) ) ) )
plan 3 x 3m

12.5.

 None

O Divergence:

DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
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12.6. RESULTS

Cmin

Phase 120V-60Hz

g AN

150kHz

Fréquence

Line 120V-60Hz

150kHz

Fréquence
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Phase Line 120V-60Hz
Frequency | Peak Level | Quasi-Peak | Quasi-Peak Margin Average Average Margin
(MHz) (dBuV) Level Limit Quasi-Peak Level Limit Average
(dBpv) (dBuv) (dBpv) (dBpv) (dBpv) (dBpv)
0,1535 28,21 - 65,81 37,6 17,08 55,81 38,73
0,373 21,08 - 58,43 37,35 9,28 48,43 39,15
0,591 18,39 - 56 37,61 6,64 46 39,36
0,8795 15,08 - 56 40,92 3,89 46 42,11
24,046 22,31 - 60 37,69 20,7 50 29,3
Neutral Line 120V-60Hz
Frequency | Peak Level | Quasi-Peak | Quasi-Peak Margin Average Average Margin
(MHz) (dBuV) Level Limit Quasi-Peak Level Limit Average
(dBpv) (dBpv) (dBpv) (dBpv) (dBpv) (dBpv)
0,15 28,85 - 66 37,15 17,68 56 38,32
0,495 20,68 - 56,08 35,4 10,35 46,08 35,73
0,663 17,73 - 56 38,27 5,97 46 40,03
17,51 16,12 - 60 43,88 -1,85 50 51,85
24,046 29,62 - 60 30,38 27,9 50 22,1
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Cmin

Phase 240V-50Hz

..Mw

e w

150kHz

1
Fréquence

WW\MW\.\ MU
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W /
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150kHz

Fréquence
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Phase Line 240V-50Hz

Frequency | Peak Level | Quasi-Peak | Quasi-Peak Margin Average Average Margin
(MHz) (dBuV) Level Limit Quasi-Peak Level Limit Average
(dBpv) (dBuv) (dBpv) (dBpv) (dBpv) (dBpv)
0,15 28,07 - 66 37,93 17,3 56 38,7
0,373 20,68 - 58,43 37,75 9,31 48,43 39,12
0,7155 17,72 - 56 38,28 4,95 46 41,05
0,7975 15,65 - 56 40,35 4,88 46 41,12
24,046 22,44 - 60 37,56 20,71 50 29,29
Neutral Line 240V-50Hz
Frequency | Peak Level | Quasi-Peak | Quasi-Peak Margin Average Average Margin
(MHz) (dBuV) Level Limit Quasi-Peak Level Limit Average
(dBpv) (dBuv) (dBpv) (dBpv) (dBpv) (dBpv)
0,151 29,2 - 65,94 36,74 17,58 55,94 38,36
3,202 20,21 - 56 35,79 7,84 46 38,16
3,876 20,1 - 56 35,9 12,15 46 33,85
16,734 16,41 - 60 43,59 3,19 50 46,81
24,044 28,83 - 60 31,17 26,89 50 23,11

12.7. CONCLUSION

Ac Power Line Conducted Emission measurement performed on the sample of the product COGECO DIW3930
COGECO, SN: 6211130035003, in configuration and description presented in this test report, show levels compliant to
the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.

TEST REPORT

N° 172911-765736-B Version : 02 Page 68/89



13. UNWANTED EMISSIONS IN RESTRICTED FREQUENCY BANDS

13.1. TEST CONDITIONS

Test performed by
Date of test

Ambient temperature
Relative humidity

13.2. TEST SETUP

: Laurent DENEUX
:June 24, 2021 to June 25, 2021
:20°C
145 %

The product has been tested according to ANSI C63.10 and FCC part 15 subpart C:

Frequency range : Below 30MHz From 30MHz to 1GHz Above 1GHz
Antenna Polarization Parallel, Perpendicular Horizontal Horizontal
) And Ground parallel And Vertical And Vertical

Antenna Height : 1m Varied from 1m to 4m Varied from 1m to 4m
Antenna Type : Loop Bi-Log Horn
. . 200Hz below 150kHz
RBW Filter : 9kHz above 150kHz 120kHz 1MHz
Maximization : Turntable rotation of 360 degrees range
EUT height : 0.8m 1.5m
Test site : Open Aera Test Site Open Aera Test Site Open Aera Test Site
Distance EUT-Antenna : 3m 10m 3m
- I:lPlastic table
I I:l Ground plane
E: 10m :i -Turmable
Antenna EUT
Megsuring
~ wmible

Bundle cable at

40cm of the ground

plane

Test Set up for radiated measurement in open area test site
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Photograph for Unwanted Emission in restricted frequency bands
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13.3. LIMIT

Measure at 300m

Frequency range Level Detector
9kHz-490kHz 67.6dBuV/m /F(kHz) QPeak
Measure at 30m
Frequency range Level Detector
490kHz-1.705MHz 87.6dBuV/m /F(kHz) QPeak
1.705MHz-30MHz 29.5dBuV/m QPeak
Measure at 10m
Frequency range Level Detector
30MHz to 88MHz 29.5dBuV/m QPeak
88MHz to 216MHz 33dBuV/m QPeak
216MHz to 960MHz 35.5BuV/m QPeak
960MHz to 1000MHz 43.5dBuV/m QPeak
63.5dBuV/m Peak
Above 1000MHz 43.5dBpV/m Average
Measure at 3m
Frequency range Level Detector
30MHz to 88MHz 40dBpV/m QPeak
88MHz to 216MHz 43.5dBuV/m QPeak
216MHz to 960MHz 46BpV/m QPeak
960MHz to 1000MHz 54dBuV/m QPeak
74dBuV/im Peak
Above 1000MHz 54dBuV/m Average
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13.4.

TEST EQUIPMENT LIST

DESCRIPTION MANUFACTURER MODEL N° LCIE Cal_Date | Cal_Due
BAT EMC Software NEXIO Version 3,19,1,18 - - -

Preamplifier LCIE LCIE-ALB-001 A7080073 2021/02 2023/02
Horn antenna AH SYSTEMS SAS 571 C2042041 2019/11 2021/11
Horn antenna (18-26,5GHz) PASTERNACK PE9852/2F-20 C2042048 2020/06 2022/06
EMI receiver ROHDE & SCHWARZ FSV40GHz A4060061 2019/05 2021/05
Cable PASTERNACK PE360-3000CM A5329872 2021/02 2022/02
Cable PASTERNACK PE360-1000CM A5329939 2021/02 2022/02
Cable PASTERNACK PE360-1500CM A5329940 2021/02 2022/02
High Pass Filter 2,4GHz WAINWRIGHT WHK12-2494 A7484068 2019/07 2021/07
Open test site LCIE - F2000400 2021-02 2022-02
EMI Test Receiver ROHDE & SCHWARZ ESU A2642018 2020-10 2022-10
Preamplifier HELWETT PACKARD 8449B A4069002 2020-09 2022-09
Cable - - A5329442 2020-12 2021-12
Cable - - A5329542 2020-11 2021-11
Loop antenna R&S HFH2-Z2 C2040269 2020-09 2022-09
Cable - - A53291007 2021-02 2022-02
Horn antenna ETS 3115 C2042016 2021-04 2023-04
Cable A5329361 2020-12 2021-12
Antenne bilog CHASE CBL 6112A C2040040 2021-04 2022-04
Cable - - A5329876 2020-12 2021-12
Cable - - A5329449 2020-12 2021-12

13.5.

 None

Note: In our quality system, the test equipment calibration due is more & less 2 months

O Divergence:

DIVERGENCE, ADDITION OR SUPPRESSION ON THE TEST SPECIFICATION
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13.6. RESULTS

9kHz to 30MHz
Parallel Axis

130 [—
dBuvim ()

A

Fréquence

Perpendicular Axis

130
dBuV/m (H)

e

m
L

Fréquence

Ground Parallel Axis
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GFSK
Below 1GHz
Cmin/Cnom/Cmax
Vertical & horizontal Polarization

Fréquence
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GFSK

Above 1GHz Zoom 2310MHz-2500MHz

Cmin/Cnom/Cmax

100
dBpVv/m 95
90
85
80
75
70
65
60
55
50
45
40
35
30

Vertical Polarization

bttt sl m,';,v.‘,wwNgam&ﬁ”‘hﬁw‘“)kW)}(‘:vm#L‘MM&‘\\MM’?‘W‘MHW‘v"m‘l‘r‘w ity e

‘A‘MWW‘WAM il

l

!

|

2.31GHz

Fréquence

2.5GHz
Sous-bande 2

100
dBpVv/m 95
90
85
80
75
70
65
60
55
50
45
40
35
30

Horizontal polarization
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GFSK
Above 1GHz
Cmin
Vertical Polarization

ottt
—

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization

26GHz
Fréquence Polarisation: Horizontale
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GFSK
Above 1GHz
Cnom
Vertical Polarization

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization

26GHz
Fréquence Polarisation: Horizontale
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GFSK
Above 1GHz
Cmax
Vertical Polarization

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization

26GHz
Fréquence Polarisation: Horizontale
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/4 DQPSK

Above 1GHz Zoom 2310MHz-2500MHz

Cmin/Cnom/Cmax

Vertical Polarization
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/4 DQPSK
Above 1GHz
Cmin
Vertical Polarization

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization

26GHz
Fréquence Polarisation: Horizontale
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/4 DQPSK
Above 1GHz
Cnom
Vertical Polarization

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization

A
e

26GHz
Fréquence Polarisation: Horizontale
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/4 DQPSK
Above 1GHz
Cmax
Vertical Polarization

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization

26GHz
Fréquence Polarisation: Horizontale
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8DPSK

Above 1GHz Zoom 2310MHz-2500MHz

Cmin/Cnom/Cmax
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8DPSK
Above 1GHz
Cmin
Vertical Polarization

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization

26GHz
Fréquence Polarisation: Horizontale
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8DPSK
Above 1GHz
Cnom
Vertical Polarization

26GHz
Fréquence Polarisation: Verticale

Horizontal polarization
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8DPSK
Above 1GHz
Cmax
Vertical Polarization
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Horizontal polarization
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9kHz to 30MHz

LT Frequency Peak Level QPeak Level Limit
(MHz) (dBuV/m) (dBuV/m) (dBpV/m)

all emissions were greater than 20 dB below the limit

Below 1GHz
Frequency Peak Level QPeak Level Limit Margin
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
63.5 - 20.97 29.5 8.53
120 - 28.21 33 4.79
160 - 27.37 33 5.63
250 - 29.75 35.5 5.75
600 - 27.58 35.5 7.92
63.5 - 20.97 29.5 8.53
GFSK
Above 1GHz
Cmin/Cnom/Cmax
Average Level Peak .
P i Frequency FITIEED + Dutg Cycle |Average Limit Avera_ge FEL Limit FEELS LB
olarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBuV/m)
(dBuV/m)
Verticale 1400 30,99 37,6975 54 16,3025 36,17 74 37,83
Verticale 1799 36,42 43,1275 54 10,8725 39,86 74 34,14
Verticale 1875 27,63 34,3375 54 19,6625 35,94 74 38,06
Horizontale 3203 36,93 43,6375 54 10,3625 42,92 74 31,08
Horizontale 2390 37,09 43,7975 54 10,2025 48,47 74 25,53
Verticale 2390 36,95 43,6575 54 10,3425 49,34 74 24,66
Horizontale 2483.5 37,79 44,4975 54 9,5025 49,08 74 24,92
Verticale 2483.5 38,06 44,7675 54 9,2325 49,83 74 2417
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/4 DQPSK

Above 1GHz
Cmin/Cnom/Cmax
Average Level Peak -
P N Frequency (NTIEER + Dut?/ Cycle |Average Limit Avera_ge FEELS Limit FEELSLETE]I
olarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBuV/m) (dBuV/m) Level (dBuV/m) (dBpV/m)
(dBuV/m)
Verticale 1399 30,85 37,5325 54 16,4675 36,74 74 37,26
Verticale 1800 36,33 43,0125 54 10,9875 40,12 74 33,88
Verticale 1877 28,12 34,8025 54 19,1975 36,55 74 37,45
Horizontale 3203 36,55 43,2325 54 10,7675 42,98 74 31,02
Horizontale 2390 37,18 43,8625 54 10,1375 48,58 74 25,42
Verticale 2390 36,87 43,5525 54 10,4475 47,47 74 26,53
Horizontale 2483.5 37,82 44,5025 54 9,4975 49,23 74 24,77
Verticale 2483.5 38,24 44,9225 54 9,0775 49,44 74 24,56
8DPSK
Above 1GHz
Cmin/Cnom/Cmax
Average Level Peak .
P i Frequency NTIEER + Dutg Cycle |Average Limit Avera_ge FEEL Limit FEELS LETE]T
olarization (MHz) Level Factor (dBuV/m) Margin Level (dBuV/m) Level
(dBpV/m) (dBuVim) Level (dBuV/m) (dBpV/m)
(dBpV/m)
Verticale 1399 38,89 45,5733 54 8,4267 36,77 74 37,23
Verticale 1799 37,21 43,8933 54 10,1067 40,26 74 33,74
Verticale 1877 29,57 36,2533 54 17,7467 36,32 74 37,68
Horizontale 3202 36,85 43,5333 54 10,4667 41,87 74 32,13
Horizontale 2390 37,53 44,2133 54 9,7867 48,51 74 25,49
Verticale 2390 36,81 43,4933 54 10,5067 47,74 74 26,26
Horizontale 2483.5 36,99 43,6733 54 10,3267 49,26 74 24,74
Verticale 2483.5 37,94 44,6233 54 9,3767 49,49 74 24,51
13.7. CONCLUSION

Unwanted Emission in restricted frequency bands measurement performed on the sample of the product COGECO

DIW3930 COGECO, SN: 6211130035003, in configuration and description presented in this test report, show levels
compliant to the 47 CFR PART 15.247 & RSS 247 ISSUE 2 limits.
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14. UNCERTAINTIES CHART

Wide uncertainty
47 CFR Part 15.209 & 15.207 laboratory Uncertainty limit
Kind of test (k=2) +x(dB) / (Hz)/ y
ms

Measurement of conducted disturbances in voltage on the AC power port (9 kHz — 150 kHz) 2,67 3.8
Measurement of conducted disturbances in voltage on the AC power port (150 kHz — 30 MHz) 2,67 3.4
Measurement of conducted disturbances in voltage on the telecommunication port. (AAN) 3,67 5.0
Measurement of conducted disturbances in current (current clamp) 2,73 2.9
Measurement of disturbance power 2,67 4.5

Measurement of radiated magnetic field from 10kHz to 30MHz in SAC V01 4,48 /

Measurement of radiated magnetic field from 10kHz to 30MHz in SAC C01 4,48 /
Measurement of radiated electric field from 30 to 1000MHz in horizontal position on the OATS 488 6.3

(Ecuelles) ’ )

Measurement of radiated electric field from 1 to 18GHz on the Ecuelles site 5.16 /
Measurement of radiated electric field from 30 to 1000MHz in vertical position on the OATS 4.99 6.3

(Ecuelles) ’ )
Measurement of radiated electric field from 30 to 1000MHz in horizontal position in SAC C01 5,08 6.3
Measurement of radiated electric field from 30 to 1000MHz in vertical position in SAC C01 5,16 6.3
Measurement of radiated electric field from 30 to 1000MHz in horizontal position in SAC V01 5,08 6.3
Measurement of radiated electric field from 30 to 1000MHz in vertical position in SAC V01 5,15 6.3
Measurement of radiated electric field from 1 to 6 GHz CO01 5,1 5.2
Measurement of radiated electric field from 1 to 6 GHz V01 4,85 5.2

Measurement of radiated magnetic field from 10kHz to 30MHz on the OATS (Ecuelles) 4,48 /

The uncertainty values calculated by the laboratory are lower than limit uncertainty values defined by the CISPR. The conformity of the sample is directly
established by the applicable limits values. This table includes all uncertainties maximum feasible for testing in the laboratory, whether or not made in
this report
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