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Notice to Customer

This report and any recommendations it contain represent the result of BEC’s testing and
assessment on behalf of your company. Testing has been conducted according to accepted
engineering standards and practices. This report reflects testing and assessment of product
samples provided by your company and may not reflect the characteristics of other samples,
especially those produced at different times. This report and its findings and recommendations, if
implemented, should not be construed as an assurance or implied warranty for the continuing
electromagnetic compatibility (EMC) of the product. BEC shall not be liable for incidental or
consequential damages, even if advised of the possibility thereof.

BEC will not disseminate this report to other parties without your express permission. You may
reproduce this report in its entirety including this notice and the entireties of any supplemental
test reports on the same product (e.g. reports on additional testing following modification).
However, ‘you may not reproduce portions of the report (except for the entirety of the summary
section) or quote from it for any purpose without specific prior written permission from BEC’.

The BEC Decision Rule: Measurement Uncertainty is not applied to any testing measurements
or test results provided to the customer by BEC Incorporated at this time.

Revision History

Revision # Description of Changes Date of Changes Date Released
0 Test Report Initial Release N/A 02/23/2024

Changed the Tables for Radiated

Emissions in Sections 4.2.3 and

1 4.2.4 of this report to clarify that 04/16/2024 04/16/2024

the measurements are adjusted
for correction factors

Removed the FCC Part 15.35(b)
Peak limit for the results in the
2 30 to 1000 MHz Spurious 05/06/2024 05/06/2024

Emissions tables.
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1.0 Administrative Information

1.1 General Project Information

Project Number

BEC-2290

Manufacturer

Peacock Technology

Model Number

I-QUBE

EUT Description

Cow Wireless Sensor

Sample Type

Unmodified Sample (Radiated Emissions Test Samples)

Sample Numbers

2290-03

Serial Numbers

90040065

Sample Type

Modified with SMA connector on transmitter output port (Antenna
Conducted Test Sample)

Sample Number

2290-02

Serial Number

No Serial Number on the Antenna Conducted Sample

FCC ID WWP-1-QUBE
Frequency of Operation | 902 MHz — 928 MHz
RF Module

Texas Instruments
Manufacturer
RF Module Model CC1310 MCU
Modulation WB-DSSS

FCC Classification

Digital Transmission System (DTS)

Date Samples Received

06/05/2023

EUT Firmware Version

CC1310 F/w: 3.012

Sample Types and
Condition Received

Production Units Suitable for Test

Applicable FCC Rules

FCC Rules Part 15.247: Operation within the bands 902-928 MHz,
2400-2483.5 MHz and 5725-5850 MHz Direct Sequence System
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1.2 Preface

This report documents product testing conducted to verify compliance of the specified EUT with
applicable standards and requirements as identified herein. EUT, test instrument configurations,
test procedures, and recorded data are generally described in this report. The reader is referred to
the applicable test standards for detailed procedures. The following table summarizes the test
results obtained during this evaluation.

1.3 Laboratory and Customer Information

BEC Incorporated
Test Laboratory Location 970 East High Street
Pottstown, PA 19464

BEC Test Personnel JR Fanella / Steve Fanella

BEC Laboratory Number FCC

Registration US1118

BEC Laboratory Number ISED

Registration 71342A-1

Peacock Technology Limited

Unit 13 Alpha Centre

Test Performed For Stirling University Innovation Park
STIRLING FK9 4NF

Scotland, UK

Customer Technical Contacts Gavin Saxby

Customer Reference Number PO # 8045
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1.4 Measurement Uncertainty

Measurement Measurement Erequency Range Measurement Expanded
Distance g Y g Limit Uncertainty
Radiated 3 Meter 30 MHz — 1 GHz Class B 4.65
Disturbance
Conducted
Disturbance N/A 150 kHz — 30 MHz Class Aor B 2.69
AC Mains

No adjustments to measured data presented in this report are required because all values of
uncertainty are less that the CISPR 16-4-2:2018 recommendations. These uncertainties have a
coverage factor of k = 2, which yields approximately a 95% level of confidence for the near-

normal distribution typical of most measurement results.

FCC Registered Test Site Number: US1118
ISED Registered Test Site Number: 7342A-1

ETSI TR 100 028

Test Measurement Cl SPaRngG- 4-2 BEC Value
Limits

Radio Frequency 0.5 ppm +0.027 ppm
RF Power, Conducted +1.5dB +1.45dB
Conducted Spurious Emission of Transmitter, Valid up to 6 GHz +3dB +0.9 dB
Radiated Emission of Transmitter, Valid up to 6 GHz +5.2 dB +4.87 dB
Radiated Emission of Receiver, Valid up to 6 GHz 5.2 dB +4.87 dB
Radiated Emission of Transmitter, Valid up to 18 GHz +5.5dB +4.90 dB
Radiated Emission of Receiver, Valid up to 18 GHz +5.5dB +4.90 dB
Occupied Bandwidth 5% 2%
Temperature +25°C +0.5°C
Humidity 10 % +2.5%

These uncertainties have a coverage factor of k = 1.96 or k = 2, (which provide confidence levels
of respectively 95 % and 95.45 % in the case where the distributions characterizing the actual
measurement uncertainties are normal (Gaussian)). Principles for the calculation of measurement
uncertainty are contained in ETSI TR 100 028 [i.3], in particular in annex D of ETSI TR 100

028-2 [i.3].
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1.5 Test Result Summary Table

The Peacock Model I-QUBE wireless sensor was tested and found to be compliant to the
sections of the FCC Part 15 Subpart C and ISED standards listed below:

Report FCC Part 15, Test Description Result
Section Subpart C
Antenna Conducted Spurious Emissions
4.1 15.247(d) Frequency Bands PASS
30 MHz to 10 GHz
Radiated Spurious Emissions Frequency Bands
423 15%(;53;51(%)209 30 MHz to 1000 MHz PASS
' Radiated Emission
Radiated Spurious Emissions Frequency Bands
4.2.4 15'?253;51(?)')209 1 GHz to 10 GHz PASS
' Radiated Emission
Maximum Peak Power Output Antenna
4.3 15.247(0)(3) Conducted and EIRP PASS
4.4 15.247(a)(2) 6 dB Occupied Bandwidth PASS
4.5 15.247(e) Antenna Port, Power Spectral Density PASS

1.6 Condition of Received Sample
An evaluation of the EUT was conducted in order to verify test subject identity and condition

and to ensure suitability for testing. No evidence of physical damage was noted. The test item
condition was deemed acceptable for the performance of the requested test services.

1.7 Climatic Environment
The following were the general environmental conditions inside the laboratory during testing:

Temperature: 22°C £ 5° C
Humidity: 50% * 20%
Barometric Pressure: 1010 — 1050 mb £ 20%

1.8 Test Equipment

All test equipment is checked to manufacturer’s specifications and, when applicable, have
current N.1.S.T. traceable, 1ISO 9002 conforming certificates of calibration. Test equipment used
for the tests described herein is listed in Appendix A.
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2.0 Equipment Under Test

Unless otherwise noted in the individual test results sections, testing was performed on the EUT
as follows.

2.1 EUT Description

The Peacock Model I-QUBE is a wireless sensor intended to be fitted to the rear leg of cows.
The sensors contain an accelerometer to monitor the animal’s movements and routines.

2.2 Product Category
FCC Part 15, Subpart C (Section 15.247)

2.3 Product Classification
Intentional Radiator Testing Requirements, DTS Operation within the band of 902 - 928 MHz.

2.4 Test Configuration

The Peacock Model I-QUBE was configured to transmit at maximum output power

with WB-DSSS modulation or in CW mode. The I-QUBE had the ability to be programmed to
transmit individual channels from Channel 0 through Channel 37. The Radiated Samples were
considered to be factory samples without any modification to the transmit antenna. The Antenna
Conducted sample had a SMA connection installed where the antenna would typically be
located.

2.5 Test Configuration Rationale

The programming configurations allow the test technicians to place the EUT in a typical
transmission mode representative of normal operation or other modes required by the test
standards for this frequency range of operation.
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2.6 Test Configuration Diagrams

Block diagrams of the EUT configuration showing interconnection cables are illustrated below.
The drawing shows the physical hardware layout used for the tests along with 1/0 cables and AC

power distribution.

Antenna Conducted Test Configuration (modified with SMA connector in place of antenna)

Rhode and Peacock I-QUBE
Schwarz Model with SMA connector
ESIB26 EMI (Antenna Conducted
Measurement Sample 2290-02)
Analyzer Powered by the
external 3.6 V DC

Lithium Battery

IceReader Connected
to the Laptop by USB
Cable.
Radiated or Antenna
Conducted Samples
are placed in
proximity to the
IceReader for final
programming of the I-
QUBE Samples to
specific tx test settings

Radiated Emission Test Configuration (Unmodified EUT)

Peacock I1-QUBE
(Radiated Emissions Sample 2290-03)

Sample powered by internal battery
power

Dell Laptop PC Used
to Program the
Conducted EUT or
Radiated EUT using
Putty Software to
Program the I-QUBE
Samples

IceHub for
Programming
Connection to the
IceReader
Connected to the
Laptop by Ethernet
Cable
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2.7 EUT Information, Interconnection Cabling and Support Equipment

EUT Hardware

Description Manufacturer Model Nﬁ?rﬂialrs Sample Number
Cow Wireless Sensor
(Unmodified Emissions Samples) 90040065 2290-03
: Peacock I-QUBE
Cow Wireless Sensor Technology No Serial
(Modified with SMA Antenna Number 2290-02
Conducted Sample)

Interconnection Cable List (Conducted Test Setup)

Manufacturer Model Type Shielding Length Description
Measurement Cable
Antenna from the Antenna SMA
Huber + Conducted | Braid, 85% Conn_ector of the EUT to
Suhner S 04272B RF and Foil, 0.7 Meter | the input of the Rohde
Measurement 100% and Schwarz ESIB26
Cable Receiver. BEC Asset #
BEC-962

Support Equipment

Description Manufacturer Model Serial Number
Lap Top Computer Dell Vostro B5RR042
. IceRobotics
I-QUBE Programming Ltd./Peacock IceHub No Serial Number
HUB :
Technologies
. IceRobotics
-QUBE Readerwith | 4 poqcic lceReader 2021083109
Firmware Version v3.004 .
Technologies
3.6 V DC Lithium Battery Saft LS 14500 No Serial Number
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2.8 Test Signals and Test Modulation

For the required testing, the EUT was configured to transmit at Low Frequency 903.244 MHz
(Channel 0), Middle Frequency 914.44 MHz (Channel 18) and High Frequency 926.258 MHz
(Channel 37). The EUT operates with a 622 kHz bandwidth with a maximum output power with
WB-DSSS modulation setting for all tests requiring a typical transmission.

622khz channel
lceQube Channels width
Channel Frequency (Hz)

o 203244000
1 903866000
2 204488000
3 905110000
4 205732000
5 206354000
6 206976000
7 207598000
8 2908220000
9 208842000
10 209464000
11 910086000
12 910708000
13 911330000
14 911952000
15 912574000
16 913196000
17 913818000
18 214440000
19 915062000
20 915684000
21 916306000
22 915928000
23 917550000
24 918172000
25 918794000
26 919416000
27 520038000
28 920660000
29 921282000
30 921904000
31 922526000
32 523148000
33 923770000
34 924392000
35 525014000
36 925636000
37 926258000 ,

2.9 Antenna Gain
The antenna gain was documented as 2.33 dBi or 1.71 dBd.

2.10 Grounding
There was no ground connection used; the EUT is battery powered and self-contained.

2.11 EUT Modifications

The Peacock I-QUBE Antenna Conducted Test Sample 2290-02 was modified with a SMA
connector installed replacing the normal antenna. The Peacock 1-QUBE Radiated Emissions
Test Sample 2290-03 was an unmodified sample.
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3.0 Applicable Requirements, Methods, and Procedures

3.1 Applicable Requirements

The results of the measurement of the radio disturbance characteristics of the EUT described
herein may be applied and where appropriate, provide a presumption of compliance to one or
more of the following requirements or to other requirements at the discretion of the customer,
regulatory agencies, or other entities.

3.1.1 FCC Requirements

Code of Federal Regulations: Title 47 — Telecommunication
Chapter | - Federal Communications Commission
Sub-chapter A — General
Part 15 — Radio Frequency Devices
Subpart C - Intentional Radiators
15.247 Operation within the bands 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz.

3.1.2 Basic Test Methods and Test Procedures

KDB Document 558074 D01 15.247 Meas Guidance v05r02, Guidance for Performing
Compliance Measurements on Digital Transmission Systems, Frequency Hopping Spread Spectrum
System, and Hybrid System Devices Operating under Section 15.247 of the FCC Rules.

ANSI C63.10-2020, American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

3.1.3 Deviations or Exclusions from the Requirements
No deviations or exclusions were made.
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4.0 Test Results

4.1 Antenna Conducted Spurious Emissions in the Frequency Range of
30 MHz to 10 GHz Emissions FCC Section 15.247(d)

4.1.1 Antenna Conducted Spurious Emissions in the Frequency Range of
30 MHz to 10 GHz Emissions Test Procedure

A measurement of the emissions in non-restricted frequency bands was made at the Low
Frequency 903.244 MHz (Channel 0), Middle Frequency 914.44 MHz (Channel 18) and High
Frequency 926.258 MHz (Channel 37). The EUT was set to transmit a signal at maximum
output power setting of + 12 dBm in a Continuous High Duty Cycle Stream Mode with WB-
DSSS modulation.

The procedure for the test is ANSI C63.10, Section 11.11. The frequency spectrum from 30
MHz to 10 GHz was divided into five bands: 30 MHz - 100 MHz, 100 MHz - 500 MHz, 500
MHz — 1 GHz, 1 GHz — 5 GHz and 5 GHz — 10 GHz. Each of the three fundamental test
frequencies was measured for the reference value to determine the -20 dBc value.

Spectrum Analyzer Settings

RBW 100 kHz

VBW 300 kHz

Span Varies MHz
Sweep (Auto) Varies ms
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4.1.2 Antenna Conducted Spurious Emissions Reference Level
Measurement Channel 0 at 903.244 MHz (02/21/2024)

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 9.91 dBm VBW 300 kHz
20 dBm $03.41183567 MHzZ SWT 5 ms Unit dBm
z0

¥Yi1|[T1] 9.91 dBrj

1 903.41183567 MEHZ
1ol b1 o d ap v

0

—10 . 101 e

-20

-30

=40

-50

-60

=70

-80

Center 903.244 MHz 250 kHz/ Span 2.5 MHz

Date: 21.FEB.2024 12:48:49

The peak level of 9.91 dBm is the maximum peak output reference level of the Peacock
Technology Model I-QUBE Sample 2290-02 when transmitting at the Low Channel 0 at 903.244
MHz. The conducted spurious emissions from the antenna port must be 20 dB down from this
peak. The resultant limit is therefore -10.1 dBm and is displayed on the plots from the Low
Transmit Frequency Spurious Emissions from 30 MHz to 10 GHz.
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4.1.3 Antenna Conducted Spurious Emissions Channel 0 @ 903.244 MHz
Test Results (02/21/2024)

30 MHz - 100 MHz

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 01 dBm VBW 300 kHz
20 dBm 80.36072144 MH=z SWT 17.5 ms Unit dBm
20,
v -5 01
1|[T1] 5§.01 dBrrn
40.306072144 MHZ
10|
10 Lz =k =3 In
EW 1M
20|
30|
-40]
1
SOt ke memﬂm%%¢w
70|
a0
Start 30 MHz 7 MH=Z/ Stop 100 MHzZ
Date: 21.FEB.2024 12:52:57
Marker 1 [T1] RBW 100 kHz RF Att 30 de
Ref Lvl - 23 dBm VBW 300 kHz
20 dBm 4 o] SWT 100 ms Unit dBm
20,
v -5 23
1|[T1] 53.23 dBrrn
491.90380762 MHz
10|
10 Lz =k =3 N
EW 1Mz
20|
30|
-40
P N Y A A b A A A St AP A W‘JIxMW
70|
a0
Start 100 MHz 40 MHz/ Stop 500 MHz
Date: 21.FEB.2024 12:55:07
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500 MHz - 1000 MHz

Marker 1 [T1] EBW 100 kHz EF Att 30 dB
Ref Lvl 10.16 dBm VBW 300 kHz
20 dBm 903.80761523 MH= SWT 125 ms Unit dBm
20,
¥1|[T1] 10.16 dEx gy
90E.80761523 MHZ]
10 \ 4 il
Y2 IT1] —53.48 dbr
9} -21563126 MEZ]
o ¥3lrTi] -58,13 dB

91b.83164333 MHZ

=50

- 60|

=70
g0
Start 500 MH=z 50 MHz/ Stop 1 GHz
pate: 21.FEB.202d4 12:57:21
Marker 1 [T1] RBW 100 kHz REF Att 20 dB
Ref Lvl ~45.73 dBm VEW 300 kEz
10 dBm 2.70741483 GEz SWT 1 s Unit dBm
10
Y1111 ~45.73 dEn| g
2.70741483 GHz|
9 VI —59.7% o
4.51903808 GHz
-10)
20 Inl
1VIEW 1MA
-30|
—40
1
v
-50|
2
&0 g
MﬁMpquJuVJ‘JAMNW*HKMwMJHL«J»4Ahmﬁuﬂ«aﬂhﬂuﬁuw&v«\mMJAqumuﬁhWIAWMA&ANA
=70
-80
~90)
Start 1 GH=z 400 MHzZ/ Stop 5 GHz
Date: 21.FEBE.2024 13:03:43
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5 GHz - 10 GHz

@ Marker 1 [T1] RBW 100 kHz RF Att 20 dB
-'&’ Ref Lvl ~64.49 dBm VBW 300 kEz
10 dBm ©.05210421 GHz SWT 1.25 = Unit dBm
10,
Y1l ~64.49 den
6.05210(421 GHz
ZTTII 54,75 dBn|
6.57314620 GHz
Y3l[T1] -63.60 B

2.93987976 GHz|

p! v
an, A wujf
b J—V"W‘M“ ‘L’I‘J}"“ o W/AIA.".J\,JI‘ Ui A A A A NS M i o

Start 5 GH=z 500 MHz/ Stop 10 GHz

[Date: 21.FEE.2024 13:05:58

Test Results of Highest Emissions: Channel 0 (Frequency 903.244 MHz)

Channel ;ifqiﬁfl Level Limit Margin Rt
# GH:z dBc dBc dB
0 0.4519 -53.23 -20.00 3323 Pass
0 270741 4573 -20.00 2573 Pass
0 451904 25978 220.00 23978 Pass
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4.1.4 Antenna Conducted Spurious Emissions Channel 18 @ 914.44 MHz
Test Results (02/21/2024)

Marker 1 [T1] REW 100 kHz RF Att 30 dB
Ref Lvl 10.01 dBm VBEW 300 kH=z
20 dBm 914.61284569 MHz SWT 5 ms Unit dBm
20
Yifrr 10.01 dbxf
1 914.61284569 MEZ
10| bk + T /,!\
A / \
/ \ rd \
f \
; v .
7 AN
/ \
0o / \
/ \\
/ \
f A
-z
'a N
/ \
/ AY
/
/ \
T M
"j-’ \HIL
A .,J“"JN IJL’A,.SL,_
e SO
50
70
-a0
Center 914.44 MHz 250 kHz/ Span 2.5 MHz
Dates 21.FEB.2024 13:47:50

The peak level of 10.01 dBm is the maximum peak output reference level of the Peacock
Technology Model I-QUBE Sample 2290-02 when transmitting at the Middle Channel 18 at
914.44 MHz. The conducted spurious emissions from the antenna port must be 20 dB down
from this peak. The resultant limit is therefore -10.0 dBm and is displayed on the plots from the
Middle Transmit Frequency Spurious Emissions from 30 MHz to 10 GHz.
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4.1.5 Antenna Conducted Spurious Emissions Channel 18 @ 914.44 MHz
Test Results (02/21/2024)

30 MHz — 100 MHz

Marker 1 [T1] REW 100 kHz RE Att 30 de
Ref Lvl ~57.41 dEm VEW 300 kHz
20 dBm £9.13827655 MHz SWT  17.5 ms Unit dEm
20
¥Yi1l[T1)] -57.41 dBrr“
9.12827655 MHz
19|
“10 S
im
-20|
-30
—40]
-50
1
PP VTP T PAITER TOU T NP U 0 G0 P R A TRPY P Y AR
=70
a0l
Start 30 MHEz 7 MHzZ/ Stop 100 MHzZ
Date: 21.FEB.2024 13:51:58
Marker 1 [T1] REW 100 kHz RF Att 30 dB
Ref Lvl -52.39 dBm VBW 300 kHz
20 dBm 457.51503006 MHz SWT 100 ms Unit dBm
20,
vl -53.39 dEnl gy
487.51503006 MHz
10
0)
1 4B 1
1 1
=20
40
1
J Wwwwwww@vwwmwmwlwm
—70
g0
Start 100 MHz 40 MHz/ Stop 500 MH=z
Date: 21.FEB.2024 13:53:26
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500 MHz - 1000 MHz

Marker 1 [ RBW 100 kHz RF Att 30 dB
Ref Lvl VBW 300 kHz
20 dBm 914.8 SWT 125 ms Unit dBm
20,
¥Yif[T1 10.35 dB
fr) =
914 182965932 MHz
10 TTTT 51 57 a5
910.282164325 MHZ
5 Y3lrT1) -54.29 de
941 .|84368737 MHZ
-10) s =l £ w1
1VIEW 1iMR
-20)
=30
=40
=50 2
L
an"'“"’““”‘f‘“”w“" TRV TIPSR UYWAY [PV e WY
-70]
~80!
Start 500 MHz 50 MHz/ Stop 1 GHz
Date: 21.FEB.2024 13:57:37
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
ref Lvl 47.1 VBW 300 kHz
0 dBm 2.73 SWT 1= Unit cBm
0,
¥i|[T1] ~47.19 d=n|
2.73947896 GHz|
-19 B2 EE: TTI] 6. 76 aBr
4.57515030 GHz|
-20)
=30 1Nl
1VIEW 1MR
—40)
]
=50
=60
=70
-80)
-390
_100
Start 1 GEHz 400 MH=z/ Stop 5 GH=z
Date: 21.FEB.2024 14:00:05
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5 GHz - 10 GHz

Marker 2 [T1] FEW 100 kEHz RF Att 20 dB

@P&f Lvl 63.91 dBm VBW 300 kHz
0 cBm 6.92384770 GHz SWT 1.25 = Unit dBm
Yzl -63.91 dBy
6.92384770 GHz
1o sz L 10 na I TTI] —63.10 deq

©0.56312625 GHz

Ny “A‘\'J'A“J‘w'v-wf"\"‘w
¥

O

AL A Aot Ml A A b A oA

Start 5 GHz 500 MHz/ Stop 10 GHz

Date: 21.FEB.2024 14:01:31

Test Results Table Highest Emissions: Channel 18 (914.44 MHz)

Channel ;’:qi::l Level Limit Margin Rt
# GHz dBc dBc dB
18 0.45751 25239 -20.00 23239 Pass
18 2.73948 24719 -20.00 -27.19 Pass
18 157515 -60.86 -20.00 ~40.86 Pass
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4.1.6 DTS Emissions in Non-restricted Frequency Bands Reference
Measurement Channel 37 at 926.258 MHz (02/21/2024)

Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
®Ref vl 10.13 dem VBW 300 kHz
20 dBm $26.42583567 MHzZ SWT 5 ms Unit dBm
20
Yi|rT1] 10.13 dBr]

946.42583567 MHz

1
Tolpi 1ol ap ¥

0

—-10 bt 5 A

-20

=30

-40

=50

-60

=70

-80

Center 926.258 MHz 250 kHz/ Span 2.5 MHzZ

[Date: 21.FEB.2024 14:;10:54

The peak level of 10.1 dBm is the maximum peak output reference level of the Peacock
Technology Model 1-QUBE Sample 2290-02 when transmitting at the High Channel 37 at
926.258 MHz. The conducted spurious emissions from the antenna port must be 20 dB down
from this peak. The resultant limit is therefore -9.9 dBm and is displayed on the plots from the
Middle Transmit Frequency Spurious Emissions from 30 MHz to 10 GHz.
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4.1.7 Antenna Conducted Spurious Emissions Channel 37 @ 926.258 MHz
Test Results (02/21/2024)

30 MHz — 100 MHz

Marker 1 [T1] BBW 100 kHz BF Att 30 dB
Ref Lvl -57.32 dBm VBW 300 kHz
20 dBm £8.33667335 MHz SWT 17.5 ms Unit dBm
2o
¥Yi1l[T1)] -57.32 dBr
=
48.33667335 MHZ
10
1 B BB IN1l
EW im
_20
=30
-40
-50
ol
_ 60tk ahh A, SOPWLL YIRS .J\.Ax\,lmr.ﬂqu b ML M L g M g i
-70
a0
Start 30 MHEz 7 MHEzZ/ Stop 100 MHz
Date: 21.FEB.2024 14:14:18

100 MHz - 500 MHz

Marker 1 T1] REW 100 kHz RF Att 30 de
Ref Lvl 55.13 dBm VEW 300 kHz
20 dBm 289.17835671 MHz sWT 100 me Unit dEm
.
¥Yi1l[T1)] -558.13 dBrj
) 3
240.17838671 MHz
1o TTI] —5I.50 aBd
443.12625251 MHz
1 B BB IN1l
EW im
_20
=30
—40]
-50
f LW
_gofarnph Aty A I A R it i i it A A g s e pin
=70
a0
Start 100 MHzZ 40 MHEz/ Stop 500 MHZ
Date: 21.FEB.2024 14:15:158
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500 MHz - 1000 MHz

Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lvl 10.40 dBm VBW 300 kHz
20 dBm 926.85370741 MHEz SWT 125 ms Unit dBm
¥i|[T1] 10.40 dBr
: | Ex
9346 5;370741 plizex
: T TTII —T3.10 a5
933.84¢773547 MHZ
-1 o2 = .
i IEW yot
-4
_5 5
LA LA A sl gorierrmtfNmoraf o st N AL AR AR o PSR
-6
_go
Start 500 MAz 50 MHz/ Stop 1 GHz
Date: 21.FEB.2024 14:18:4¢6
Marker 2 [T1] RBW 100 kH=z RF Att 20 dB
Ref Lvl -61.71 dEm VEW 300 kHz
0 dBm 4.63126253 GHz SWT 1s Unit dBm
¥2|[T1] ~61.71 cErf gy
4.63124253 GHZ
-1 = IS5 ST TTII —I9.24 aFr
2.77959912 GHZ
- INl
IEW 1MA
-4
1
v
-5
i 2
L*MM “’mkwd-\}w‘”““ ekt Am AR s st A b
-8
-
_100
Start 1 GHz 400 MHZ/S Stop 5 GHz
Date: 21.FEB.2024 14:21:53

Page 25 of 48
BEC-2300-01 REV2 Peacock Technology Model 1-QUBE DTS Class Il Permissive Change Test Report
Release Date 05/06/2024



g

5 GHz - 10 GHz

Marker 2 [T1] REW 100 kHz RF Att 20 dB
®T‘.’:f Lvl 66.23 dBm VEW 300 kHz
0 dBw 9.29659319 GHz SWT 1.25 s Unit dBm
¥Yol|(T1)] -66.23 dBn
§.29659319 GHz
10 — iR

YITTII ~67.61 dEr]
6.58316633 GHz

1
2
A r'ﬁNuﬁwP“ \
- \M"ﬂr A AAL W | Aty W.}l* m,ww'mﬂﬂ“"“\M PR R
_80
Start 5 GHz 500 MHz/ Stop 10 GHz
Date: FEB 4 14 3

Test Results of Highest Emissions: Channel 37 (Frequency 926.258 MHz)

Channel ;ifqiﬁfl Level Limit Margin Rt
# GH:z dBc dBc dB
37 0.4631 -52.50 220.00 23250 Pass
37 277956 24824 -20.00 22824 Pass
37 463126 61.71 -20.00 4171 Pass

Test Results: The Antenna Conducted Spurious Emissions of the Peacock Technology Model I-
QUBE Sample 2290-02 at Low, Middle and High Frequencies, are below the carrier 20 dBc
limit and therefore compliant with the limits specified in FCC Section 15.247(d).
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4.2 Radiated Spurious Emissions in Non-restricted and Restricted
Frequency Bands, 30 MHz — 1000 MHz and 1 GHz — 10 GHz. 47 CFR 15.205
& 47 CFR 15.209

The emissions from the Peacock I-QUBE IceCube Wireless Sensor, which fall in the restricted
bands of operation and unrestricted bands of operation, detailed in this section, comply with the
limits of 15.209. The Peacock I-QUBE IceCube Wireless Sensor was tested at three frequencies:
Low Frequency 903.244 MHz (Channel 0), Middle Frequency 914.44 MHz (Channel 18) and
High Frequency 926.258 MHz (Channel 37). The EUT was set to transmit a signal at maximum
output power setting of + 12 dBm in a Continuous High Duty Cycle Stream Mode with WB-
DSSS modulation.

Measurement of the signals was performed with the EUT on a turntable and a variable height
antenna mast at 3 meters distance. The signals residing in restricted bands of operation are
indicated in the tables below.

4.2.1 Non-Restricted and Restricted Bands Test Facility

OATS

The Open Area Test Site (OATS) is an all-weather facility with a wooden enclosure that contains
a ground level 4-foot diameter turntable capable of rotating equipment 360 degrees. The
enclosure is free of reflective metallic objects and extraneous electromagnetic signals. This non-
metallic enclosure and the 3 meter and 10 meter test range existing outside the enclosure rest
upon a protective insulating material, which in turn covers a flat, metal, continuous ground plane.

Instrumentation for remote control of the antenna mast, turntable, and other equipment are
controlled by personnel indoors. The EUT and support peripherals required for EUT operation
were placed on a table 80 cm high for tabletop equipment or directly on the turntable surface for
floor standing equipment. The test site complies with the requirements of ANSI C63.4 and
ANSI C63.10.

SR#1

The Semi-Anechoic Shielded Room (SR#1) is a ferrite and absorber lined chamber which houses
a 5-foot diameter turntable capable of rotating equipment 360 degrees and antenna mast for
Horizontal and Vertical polarity measurements. The enclosure is free of reflective metallic
objects and extraneous electromagnetic signals. This 3 meter shielded enclosure has a raised
computer floor with metal tile bottoms providing a continuous ground plane.

Instrumentation for remote control of the antenna mast, turntable, and other equipment are
controlled by personnel outside the chamber. The EUT and support peripherals required for
EUT operation were placed on a table 150 cm high for tabletop equipment or directly on the
turntable surface for floor standing equipment.

The chamber complies with the requirements of ANSI C63.4 and ANSI C63.10.
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4.2.2 Non-restricted and Restricted Bands Radiated Emissions Test
Procedure

Radiated Emissions 30 MHz — 10 GHz

The EMI receiver was set to measure peak and average detectors for frequencies from 30 MHz to
1000 MHz and 1 GHz to 10 GHz. For all measurements the appropriate CISPR bandwidths
were employed.

Significant emissions found during the preliminary scans were maximized by rotating the
turntable and varying the antenna height. Both horizontal and vertical antenna polarities were
also investigated for suspect emissions. The signals are maximized and measured using the in
house generated RADE or off the shelf TILE software. The support equipment and test item(s)
were powered off in turn to determine the source of the emissions where appropriate.

Field strengths were calculated as follows:

Field Strength (dBuV/m) = Meter Reading (dBuV) + Antenna Factor (dB/m) + Cable Loss (dB)
— Amplifier Gain (dB)

(30 z to 1GHz) y D]:H::j_
Support

Equipment EUT

| | | 1-4m
variable

______ | | search
L o i height
80cm '
@
Non-conducting Turntable Reference Ground Plane
Measuring Receiver -]
L L

The EUT was configured to transmit a signal at its maximum output power setting of + 12 dBm
in the Continuous High Duty Cycle Stream Mode with WB-DSSS modulation. The position of
the EUT in the X position, placed flat on the horizontal surface of the 150-cm table, was
determined to be the axis that produced the highest emissions. All radiated emissions tests were
carried out with the EUT positioned in the X-axis. The following tables are the highest emissions
recorded and summarized. Restricted band signals are marked with an asterisk. Other spurious
emissions are shown to demonstrate compliance of the EUT to 15.209 limits.
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4.2.3 Radiated Spurious Emissions in Non-restricted and Restricted Bands
of Operation 30 — 1000 MHz Test Results (02/20/2024 and 02/21/2024)

Low Channel 0 (903.244 MHz)

|Low Tx Channel
Quasi-Peak Antenna Turntable Antenna Correction | FCC Part FCC Part
Frequency Peak Corrected Corrected Polarity Angle Height Factor 15.209 Limit | 15.209 Margin Result
MHz dBuV/m dBuV/m HorV degrees cm dB dBuV/m dB
156.266 1542 12.69 v 124 157 -7.17 43.52 -28.10 Pass
199.913 13.85 12.78 H 185 183 -6.90 43.52 -29.67 Pass
344 555 17.10 15.09 v 250 105 -4.55 46.02 -28.92 Pass
377456 16.82 16.75 H 234 136 -4.09 46.02 -29.20 Pass
425485 19.04 17.34 H 260 110 -3.12 46.02 -26.98 Pass
457.794 19.32 17.96 v 214 188 244 46.02 -26.70 Pass
582.468 21.54 20.29 v 036 213 -0.62 46.02 -24.48 Pass
700.810 24.73 22.05 v 191 109 1.13 46.02 -21.29 Pass
715.647 23.66 22.04 H 001 251 141 46.02 -22.36 Pass
783.110 26.03 2541 H 0635 109 237 46.02 -19.99 Pass
949.719 26.82 25.26 H 201 250 4.67 46.02 -19.20 Pass
953.387 25.03 2543 v 210 120 467 46.02 -20.99 Pass
* Restricted Band Signal
g Pacock Tecmology Shield Room #1 Radiated Emissions 30-1000 MHz B ——
Serial Number - 90040065
Samplz Number - 2290-03 Horizontal Antenna Polarity ¢ Quasi-peak
T Chanal o Lan Chasn 5Lt de a2 i FCC 15.209 3 Meter Limits Horizontal Lt
TempiHurmidity - 20C/30%
7
g, [l
H |
< J
\ : i
W Q
3om 230M 430M 630M 830M
Frequency (Hz)
Contact: Gavin Saxby
Company: Peacock Technology

Manufacturer - Peacock Technalogy

Model - -QUBE

Serial Number - 90040065

Sample Number - 2290-03

T Configuration - High Duty Cycle Stream Mode Continuous Tx
T Channel Freq - Low Channel #0 at 903.22 MHz
Temp/Humidity - 20C/30%

Shield Room #1 Radiated Emissions 30-1000 MHz " Peak Amplitude

¢ Quasi-Peak
— FCC QP Limits

Vertical Antenna Polarization
FCC 15.209 3 Meter Limits Vertical

Amplitude (dBuV/M)

30m 230M 430M 630M 830M
Frequency (Hz)

Contact: Gavin Saxby

Company: Peacock Technology
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Middle Channel 18 (914.44 MHz)

[Middle Tx Channel
Quasi-Peak Antenna Twrntable Antenma Correction | FCC Part FCC Part
Frequency Peak Corrected Corrected Polarity Angle Height Factor 15.209 Limit | 15.209 Margin Result
MHz dBuVim dBuV/m HorV degrees cm dB dBuV/m dB
133.883* 15.61 13.30 H 095 252 -6.77 43.52 -27.91 Pass
135.17* 16.63 12.67 ) 125 136 -6.79 43.52 -26.89 Pass
163.449* 14.02 1223 H 156 105 -7.31 43.52 -29.50 Pass
265967 15.82 13.51 v 185 182 -5.76 46.02 -30.20 Pass
327.265* 17.88 1547 v 204 224 -4.77 46.02 -28.14 Pass
474 461 21.86 18.54 H 143 220 -2.06 46.02 -24.16 Pass
500173 1901 18 51 ) 195 209 -181 4602 -27.01 Pass
696.051 21.07 21.57 ) 175 189 1.05 46.02 -24.95 Pass
708.102 23.47 21.70 H 140 101 1.28 46.02 -22.55 Pass
840273 22 88 23.40 H 356 158 3.29 46.02 -23.14 Pass
843.937 25.20 23.54 v 264 224 346 46.02 -20.82 Pass
§93.232 25.25 24.03 H 081 161 3.93 46.02 -20.77 Pass
* Restricted Band Signal
Marufacturer Jeacock Technalogy Shield Room #1 Radiated Emissions 30-1000 MHz B ey ———
Serial Number - 90040065 X )
Sample Number - 2290-03 Horizontal Antenna Polarity ¢ QuasiPeak
T o s o s34 s Tmoue FCC 15.209 3 Meter Limits Horizontal — FccalseDapLimits
Temp/Humidity - 20C/30%
he:
g ) |
:
< 5 i A
AN "
L
s Y
g M ‘ ‘ 230m 430M 630M 830M
Frequency (Hz)
Contact: Gavin Saxby
Company- Peacack Technalogy
Marufactyrer Deacock Technalogy Shield Room #1 Radiated Emissions 30-1000 MHz et s
Serial Number - 90040065
Sample Number - 2290-03 Vertical Antenna Polarization © Qu k
T Cranael e I8 Chamnet 1o ot 1" FCC 15.200 3 Meter Limits Vertical C & ISED QP Limits

TempiHumidity - 20C/30%

Amplitude (dBuY/M)

Frequency (Hz)

Contact: Gavin Saxby

Company: Peacock Technology
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High Channel 37 (926.25 MHZz)

High Tx Channel
Quasi-Peak Antenna Turntable Antenna Correction | FCC Part FCC Part
Frequency Peak Corrected Corrected Polarity Angle Height Factor 15.209 Limit | 15.209 Margin Result
MHz dBuV/m dBuV/m HorV degrees cm dB dBuV/m dB
129.699* 13.78 12.73 v 078 179 -6.53 43.52 -29.74 Pass
136.34% 15.53 12.34 H 176 102 -6.89 43.52 -27.99 Pass
200.772 12.65 12.24 H 206 205 -6.96 43.52 -30.87 Pass
236.180 11.36 11.34 v 258 136 -7.54 46.02 -34.66 Pass
336.109 13.98 14.19 v 356 250 -4.71 46.02 -32.04 Pass
430.806 17.16 16.88 H 234 230 -2.93 46.02 -28.86 Pass
471482 19.19 18.14 V 036 104 -2.15 46.02 -26.83 Pass
646.156 2336 20.78 v 122 145 041 46.02 -22.66 Pass
651.382 21.29 20.82 H 343 146 0.53 46.02 -24.73 Pass
781.697 27.49 25.58 H 086 104 234 46.02 -18.53 Pass
825.533 25.11 23.01 v 169 109 3.17 46.02 -20.91 Pass
898.652 26.70 2441 H 127 162 3.99 46.02 -19.32 Pass
* Restricted Band Signal
Manfacturer_ & eacock Technology Shield Room #1 Radiated Emissions 30-1000 MHz e —
Serial Number - 90040065
Sample Number - 2290-03 Horizontal Antenna Polarity § QuasiPeak
ot S e b FCC 15,209 3 Meter Limits Horizontal — FCCAISED QP Limits
Temp/Humidity - 20C/30%
7
—
] |
5 ]
Vg
W‘Uﬂr ‘ ‘
g M 230M 430m 630M 830M

Frequency (Hz)

Contact: Gavin Saxby

Company: Peacack Technology

Manufacturer - Peacock Technology Shield Room #1 Radiated Emissions 30-1000 MHz

Model - -QUBE — Peak Amplitude
Serial Number - 80040065 ) .
Sample Number - 2290-03 Vertical Antenna Polarization $ QuasiPeak

T Configuration - High Duty Cycle Stream Mode Confinuous Tx
T Channel Freq - High Channel #37 at 926.258 MHz
Temp/Humidity - 20C/30%

FCC 15.209 3 Meter Limits Vertical — FCC &ISED QP Limits

Amplitude (dBuV/M)

30 230M 430M 630M 830M
Frequency (Hz)

Contact: Gavin Saxby

Company: Peacock Technology

Test Results: The Peacock 1-QUBE IceCube Wireless Sensor comply with the requirements of
47 CFR Part 15.205 for restricted bands of operation with a margin of 18.53 dB.
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4.2.4 Radiated Spurious Emissions in Non-restricted and Restricted Bands
of Operation 1 — 10 GHz Test Results (01/15/2024 and 01/16/2024)

Low Channel 0 (903.244 MHz)

|ELT PROGRAMMING DETAILS: High Duty Cycle Stream Mode in a Continuous Transmission Tx Mode at Low Channel #0 at 903.244 MHz, Power Set to + 12, X-Axis

Antenna Antenna | Correction | 15.35(b) Peak Average
Frequency Peak Corrected | Average Corrected | Polarity  |Turntable Angle| Height Factor Limit Peak Margin | 15.209 Average Limit Margin Result
GHz dBuV/m dBuV/m HorV degrees cm dB dBuV/m dB dBuV/m dB
1.8069 54.57 50.60 H 179 108 -8.01 73.98 -19.41 53.98 -3.38 Pass
*2.7103 53.05 4751 H 1 115 -4.52 73.98 -20.93 53.98 -6.47 Pass
* 451521 41.03 31.74 H 243 140 0.66 73.98 -32.95 53.98 -22.24 Pass
6.5248 42.55 30.46 H il 158 281 73.98 3143 53.98 22352 Pass
1.8061 53.30 49.34 Vv 308 119 -8.02 73.98 -20.68 53.98 -4.64 DPass
*2.7103 35.46 49.73 Vv 238 155 -4.52 73.98 -18.52 53.98 -4.25 Pass
*3.61386 39.28 30.78 Vv 298 102 -1.20 73.98 -34.70 53.98 -23.20 Pass
* 45173 33.76 45.56 Vv 267 137 0.66 73.98 -20.22 53.98 842 Pass
* 542047 4260 33.83 v 213 104 329 73.98 -31.38 5398 -20.15 Pass
6.3244 41.98 26.99 v 98 104 3.08 73.98 -32.00 53.98 -26.99 Pass
* Restricted Band Signal
Equipment ID - BEC-2290-03 Shield Room #1 Radiated Emissions — Peak Amplitude Raw
ng:ﬁjtj‘:ﬁ’;} ?tgﬁg;;&’\i‘zr‘;ﬁg‘éﬂ% FCC Part 15.205 15.209 Limit @ 3 Meters 1t0 10 GHz : EEE :::: :::izspﬁ:ir:?:i:imi‘
Modulation/Freq - WB-DSSS/ 903.244 MHz Channel 0
iif‘;"gi;ﬂ,‘ﬁ:fﬂﬁ?g Stream Mode Output: 12 FCC Peak/Average Signals - Horizontal Polarization (‘; Z:::‘a:?::::z'::m::md

Amplitude (dBuV/M)

|
i
M

R ST |

Frequency (Hz)

Contact: Gavin Saxby

Company: Peacock Technalogy

Equipment ID - BEC-2290-03 Shield Room #1 Radiated Emissions — Peak Amplitude-Raw

e P e oM oss — FCC Part 15.205 Average Limit
odel Number - -
FCC Part 16.205 15.208 Limit @ 3 Meters 1t0 10 GHz - i

ModulationiFreq - WB-DSSS/ 903.244 MHz Channel 0 e FCC Part 15.35 Peak Limit
Settings - High Duty Cycle Stream Mode Output: 12 Fcc Signals - Vertical izati ¢ Peak Amplitude Measured
Axis Qrientation - X Axis { Average Amplitude Measured

g \ |

2

g I s

2

E A ;

El | Ll

£

< LT TR TV N T ]

J\w "
i g [

Frequency (Hz)

Contact: Ganin Saxby

Company: Peacock Technology
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Middle Channel 18 (914.44 MHz)

‘EUT PROGRAMMING DETAILS: High Duty Cycle Stream Mode in a Contimous Transmission Tx Mode at Middle Channel #18 at 91444 MHz. Power Setto + 12, X-Axis

Antenna Antenna | Correction | 15.35(b) Peak Average
Frequency Peak Corrected | Average Corrected | Polarity  |Tumiable Angle| Height Factor Limit Peak Margin | 15.209 Average Limit |  Margin Result
GHz dBuV/m dBuV/m HorV degrees cm 4B dBuV/m 4B dBuV/m 4B
1.8292 33.69 49.63 H 187 135 -7.81 73.98 -20.29 33.98 435 Dass
*274283 5141 4542 H 33 102 -4.48 73.98 2237 $3.98 -8.56 Pass
*437314 45.24 3748 H poy) 205 0.80 73.98 -28.74 $3.98 -16.50 Pass
54878 47.61 39.23 H 212 206 3.28 73.98 -26.37 53.98 -14.75 Pass
6.3997 41.74 34.02 H 216 210 290 73.98 3224 53.98 -19.96 Pass
1.8286 50.56 46.34 v 31 103 -7.81 73.98 2342 53.98 -7.64 Pass
*2.7439%4 35.90 50.14 v 231 171 447 73.98 -18.08 53.98 -3.84 Pass
*3.65704 .17 3512 v 130 119 -0.91 73.98 -30.81 53.98 -18.86 Pass
*437131 54.09 46.09 v 11 129 0.79 73.98 -19.89 53.98 -7.89 Pass
54834 56.08 4748 v 212 107 3.28 73.98 -17.90 53.98 -6.50 Pass
6.4024 45.61 36.88 v 91 101 2.89 73.98 2837 53.98 -17.10 Pass
* Restricted Band Signal
oS 1 s s e
Semitiiher  CULIITIRIIII e e
Axis Orientation - X Axis & Average Amplitude Measured
g \ |
H I !
"::: N\‘N“ - | T [ o i
£ L TR YO W |

Frequency (Hz)

Contact: Gavin Saxby

Company: Peacock Technology

Equipment ID - BEC-2290-03 Shield Room #1 Radiated Emissions — Peak Amplitude-Raw

Manufacturer - Peacock Technology . FeC Part 15.205 Average Limit
Model Number - FQUBE SN# 90040065 .
FCC Part 16.205 15.209 Limit @ 3 Meters 110 10 GHz - i
Modulation/Freq - WB-DSSS/ 814 44 MHz Channel 13 e FCC Part 15.35 Peak Limit
Settings - High Duty Cycle Stream Mode Output: 12 FcC Signals - Vertical izati @ Peak Amplitude Measured
Axis Orientation - X Axs © Average Amplitude Measured
I 1 y

Amplitude (dBuV/M)

L‘iwlu; mmn | i O

W OP Lo

Frequency (Hz)

Contact: Gavin Saxby

Company: Peacock Technalogy
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High Channel 37 (926.25 MHZz)

s

|EUT PROGRAMMING DETAILS: High Duty Cycle Stream Mode in a Contimuous Transmission Tx Mode at High Channel #37 at 926.25 MHz, Power Set to + 12, X-Axis

Antenna Antenna | Correction | 15.35(b) Peak Average
Frequency Peak Corrected | Average Corrected | Polarity  |Turntable Angle|  Height Factor Limit Peak Margin | 15.209 Average Limit Margin Result
GHz dBuV/m dBuV/m HorV degrees cm dB dBuV/m dB dBuV/m dB
1.8522 51.09 46.61 H 186 140 172 73.98 -22.89 53.98 137 Pass
*2.77818 54.05 48.16 H 276 203 445 73.98 -19.93 33.98 -5.82 Pass
*3.70424 40.94 3175 H 74 211 -0.44 73.98 -33.04 53.98 -22.23 Pass
*4.63229 48.00 4041 H 213 213 1.06 73.98 -25.98 53.98 -13.57 Pass
5.3563 48.81 4115 H 219 209 3.29 73.98 22517 53.98 -12.83 Pass
* 731036 4283 32.95 H 281 149 462 73.98 -31.15 53.98 -21.03 Pass
1.8529 47.89 4339 v 312 103 -1.71 73.98 -26.09 53.98 -10.59 Pass
*2.77827 56.58 50.89 v 248 160 445 73.98 -17.40 53.98 3.09 Pass
*3.70578 4533 38.17 v 155 102 042 73.98 -28.65 53.98 -15.81 Pass
*4.63042 56.26 4856 v 119 125 1.06 73.98 -17.72 53.98 542 Pass
5.5587 56.89 48.69 v 214 215 329 73.98 -17.09 53.98 -5.29 Pass
6.4826 4767 39.22 v 259 210 278 73.98 -26.31 33.98 -14.76 Pass
* Restricted Band Signal

Axis Orientation - X Axis

Equipment ID - BEC-2290-03

Manufacturer - Peacock Technology

Model Number - .QUBE SN# 90040065
Modulation/Freq - WE-DSSS/ 926.25 MHz Channel 37
Sattings - High Duty Cycle Stream Mode Output: 12

Shield Room #1 Radiated Emissions

FGG Part 15.205 15.209 Limit @ 3 Meters 1 to 10 GHz

FCC PeaklAverage Signals - Horizontal Polarization

— Peak Amplitude Raw

— FCC Part 15.205 Average Limit
= FCC Part 15.35 Peak Limit

* Peak Amplitude Measured

{ Average Amplitude Measured

e

Amplitude (dBuV/M)

HWL‘WMMLA l e o

Frequency (Hz)

Contact: Gavin Saxby

Company: Peacack Technology

Axis Orientation - X Ais

Equipment ID - BEC-2290-03

Manufacturer - Peacock Technology

Model Number - I-QUBE SN# 90040065
Modulation/Freq - WE-DSSS/ 926.25 MHz Channel 37
Settings - High Duty Cycle Stream Mode Output: 12

Shield Room #1 Radiated Emissions

FCC Part 15.205 15.209 Limit @ 3 Meters 1 to 10 GHz

FCC signals - Vertical

— Peak Amplitude-Raw

— FCC Part 15.205 Average Limit
— FCC Part 15.35 Peak Limit

% Peak Amplitude Measured

¢ Average Amplitude Measured

Amplitude (dBuV/M)

Mvemidimangd

i

Test Results: The Peacock 1-QUBE IceCube Wireless Sensor comply with the requirements of

Frequency (Hz)

Contact: Gavin Saxby

Company: Peacock Technalogy

47 CFR Part 15.205 for restricted bands of operation with a margin of 3.09 dB.
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4.3

BEe

4.3.1 Maximum Peak Output Power Test Procedure

A conducted power measurement of the output frequency was measured according to ANSI
C63.10, Section 11.9.1.1. Spectrum Analyzer Resolution Bandwidth and Frequency Span were

based upon the Operating Bandwidth (OBW) measured in the previous section.

Maximum Peak Output Power FCC Part 15.247(b)(3)

The Peacock I-

QUBE IceCube Wireless Sensor was tested at three frequencies: Low Frequency 903.244 MHz
(Channel 0), Middle Frequency 914.44 MHz (Channel 18) and High Frequency 926.258 MHz
(Channel 37). The EUT was set to transmit a signal at maximum output power setting of + 12
dBm in a Continuous High Duty Cycle Stream Mode with WB-DSSS modulation and in a
Constant Wave Mode.

Spectrum Analyzer Settings:

Measurement Analyzer Settings

Span 10 MHz

RBW 1 MHz

VBW 3 MHz
Sweep Time 5ms

4.3.2 Maximum Peak Output Power Test Results (02/14/2024)

Peak BEC-962 Corrected Peak
Tx Channel Modulation Output Cable Peak Output | Output Limit Margin
Frequency Tested Power Correction Power Power (Watts) (Watts)
(dBm) Factors (dBm) (Watts)
903.244 High Duty
' Cycle Stream 12.24 0.209 12.449 0.01758 1 -0.98242
(Channel 0) Mode
203.244 CW Mode 12.24 0.209 12.449 0.01758 1 -0.98242
(Channel 0)
914.44 High Duty
' Cycle Stream 12.41 0.211 12.621 0.01829 1 -0.98171
(Channel 18) Mode
914.44
(Channel 18) CW Mode 12.36 0.211 12.571 0.01808 1 -0.98192
926.258 High Duty
' Cycle Stream 12.43 0.212 12.642 0.01837 1 -0.98163
(Channel 37) Mode
926.258 CW Mode | 1243 0.212 12642 | 001837 | 1 10.98163
(Channel 37)
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4.3.3 Maximum Peak Output Power Analyzer Screen Captures

Below are the spectrum analyzer screen captures of the maximum peak output power
measurements.

Channel 0: 903.244 MHz No Modulation

Marker 1 [T1] REW 1 MEz RF Att 30 dB
Ref Lvl 12.24 dBm VBW 3 MHz
20 dBm 903.25402004 MH=z SWT 5 ms Unit dBm
20
[ A |
10 A
/ \\
7 5
/ \
\
-1 A
. / \
/ A
_20
y \
/ \
/
. /
/
o] ,J/H/
o Mt/ w&w\u‘l\l
_50
-6
Center 903.244 MH=z 1 MHz/ Span 10 MEz
Date: 14.FEB.2024 13:57:24

Channel 18: 914.44 MHz No Modulation

Marker 1 [T1] RBW 1 MHz RF Att 30 dB
@ Ref Lvl 12.36 dBm VBW 3 MHz
20 dBm 914.42997996 MH= SWT 5 ms Unit dBm
20
Ea
x
10
/ \
\\
-1
E' / \
fod _://Hf \\“‘\u
L 2 A sl
_5‘Aw¢mﬁJuf duA’\
-6
Center 914.44 MHz 1l MHz/ Span 10 MHz
Date: 14.FEB.2024 14:01:2¢
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Channel 37: 926.258 MHz No Modulation

Marker 1 [T1] REW 1 MEz RF Att 30 dB
Ref Lvl 12.43 dBm VBW 3 MHz
20 dBm 926.26802004 MH=z SWT 5 ms Unit dBm
20
[ 2 |
10 /A
\
-1
_20
_30
VMNHBM,“¢\AAJﬂkw ‘\‘*Vnmm
-5
-6
gl
Center 926.258 MHz 1 MHz/ Span 10 MEz
Date: 14.FEB.2024 14:50:14

Channel 0: 903.244 MHz WB-DSSS Modulation

Marker I [TL] EEW T MEz  RF ALt 30 B
Ref Lvl 12.24 dBm VBW 3 MHz
20 dBn 903.45442084 MEz awT 5 ns Unit dBm
20
1 [ 2 ]
10

/LN

-6
gl
Center 903.244 MH=z 1 MHz/ Span 10 MEz
Date: 14.FEB.2024 13:54:40
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Channel 18: 914.44 MHz WB-DSSS Modulation

Marker 1 [T1] EBW 1 MHz RF Att 30 dB
Ref Lvl 12.41 dBm VBW 3 MHz
20 dBm 914.65042084 MH SWT 5 ms Unit dBm
20
1 [ 2 ]
: /,—\41\
\
. \
/|
/ ‘\
_1 / A\
/ \
/ \
/
\
/ \
_30
N
J/ N
T
e A wlﬂ&\_\
-50 A
[
-80l
Center 914.44 MHz 1 MH=z/ Span 10 MHz
Date: 14.FEB.2024 14:10:05

Channel 37: 926.258 MHz WB-DSSS Modulation

Marker 1 [T1] REW 1 MHz RF ALL 30 dB
Ref Lvl 12.43 dBm VBW 3 MHz
20 dBm 926.06761924 MHz SWT 5 ms Unit dBm
20
1 [ A |
x|
10
//
/ \
/
. / A\
/ \
a0 /
/ \
~ I
3 ; -
/ N\
a0 7
WMW M\J""*hk,t‘
50
-6
Center 926.258 MHz 1 MHz/ Span 10 MHz
Date: 14.FEB.2024 14:45:52

Test Results: The Maximum Peak Output Power measurements for the Peacock I-QUBE
IceCube Wireless Sensor, with and without modulation, are compliant with the limits specified
in FCC Section 15.247(b)(3).
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4.4 DTS 6 dB Occupied Bandwidth FCC Section 15.247(a)(2)

4.4.1 6 dB Occupied Bandwidth — Test Procedure

The minimum DTS (6 dB) bandwidth, specified in FCC Section 15.247(a) (2) was measured
using a Spectrum Analyzer with 100 kHz resolution bandwidth and 300 kHz video bandwidth.
The Peacock I-QUBE IceCube Wireless Sensor was tested at three frequencies: Low Frequency
903.244 MHz (Channel 0), Middle Frequency 914.44 MHz (Channel 18) and High Frequency
926.258 MHz (Channel 37). The EUT was set to transmit a signal at maximum output power
setting of + 12 dBm in a Continuous High Duty Cycle Stream Mode with WB-DSSS
modulation. The test procedure of ANSI C63.10, Section 11.8, Option 1, was used.

Spectrum Analyzer Settings:

RBW 100 kHz

VBW 300 kHz

Span 2 MHz
Sweep Time 5 ms

4.4.2 DTS (6 dB) Occupied Bandwidth Test Results (02/14/2024)

Channel r LoRa Modulation 6 dB BW 15.247 (a)(2)
a L Settings Measurements  |BW (Minimum) . Result
Margin
# MHz # kHz kHz kHz
003.244 541.08 41.08 Pass
T 2
18 914 440 Pn’f;f;f]l;d%‘fm 541.08 50000 | 4108 | Pass
37 926.258 T 541.08 41.08 Pass
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4.4.3 DTS (6 dB) Occupied Bandwidth Analyzer Screen Captures

Channel 0: 903.244 MHz

Marker 1 [T1] REW 100 kHz RF Att 30 dB
@Ref Lvl 4.25 dBm VBW 300 kHz
20 dBm 902.98247695 MHz SWT 5 ms Unit dBm
20
¥Yi|rr1) 429 denf oo

902.98247695 MHzZ

1| EH s / AT 1T ——Te—=%

541.08216433 kHz|

=10 Nl
-20]

NI =
st S

&0
-70
by
1

—80

Center 903.244 MHz 300 kHz/ Span 3 MHz

Date: 14.FEE.2024 15:54:10
Channel 18: 914.44 MHz
Delta 1 [T1] REW 100 kHz RF Att 30 dB

Ref Lvl ~0.35 dB VEW 300 kHz

20 dBm 541.08216433 kHz SWT 5 ms Unit B
20

10| bbb /\
D2 |4 dBm

=10 Nl
1VIEW / \ 1MA
-20

~40)

&0
-70
T
1
_80
Center 914.44 MHz 300 kHz/ Span 3 MHz
Dates: 14.FEB.2024 15:46:55
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Channel 37: 926.258 MHz

Delta 1 [T1] REW 100 kHz RF Attt 30 dB
Ref Lvl 0.04 dB VBW 300 kHz
20 dBm 541.08216433 kEz SWT 5 ms Unit dBm
20
[ » ]
10f s {-\ /\
vl
Dz [4.1 dBm ] A
0
/ \
\
1 7 v 1
, \
/
9 e
//
/ \
s \\.«-\
LY, MMMI VLV'%,\\U T
| o]
&0|
70}
¥
-80
Center 926.258 MHz 300 kHz/ Span 3 MHz
[Date: 14.FEB.2024 15:39:15

Test Results: The DTS, 6 dB Occupied Bandwidth measurements for the Peacock 1-QUBE
IceCube Wireless Sensor were measured and are compliant to FCC requirements.
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4.5 Power Spectral Density FCC Section 15.247(e)

4.5.1 Power Spectral Density Test Procedure

A conducted power measurement of the output frequency was measured using a peak detector
for the Power Spectral Density testing. The Peacock 1-QUBE IceCube Wireless Sensor was
tested at three frequencies: Low Frequency 903.244 MHz (Channel 0), Middle Frequency 914.44
MHz (Channel 18) and High Frequency 926.258 MHz (Channel 37). The EUT was set to
transmit a signal at maximum output power setting of + 12 dBm in a Continuous High Duty
Cycle Stream Mode with WB-DSSS modulation. The test procedure of ANSI C63.10, Section
11.10.2 (PKPSD) was used.

Spectrum Analyzer Settings:

RBW 3 kHz

VBW 10 kHz

Span 1.5 MHz
Sweep (Auto) 420 ms

4.5.2 Power Spectral Density Test Results (02/21/2024)

#0672
Measured |Cable # 962 Totdl Limi Margn
. Frequemy Level Loss

Channel Transmission Parameters ’

(MHz)
dBm dB dBm dBm dBm
0 Fi 3.012 Outont Max @ +12 903.244 330 0.209 351 8.00 -4.49

T . 2 t_ f 2
1 S dB‘;tlpu wE 914 440 3.9 0211 350 8.00 450
37 926.258 362 0212 383 8.00 417
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4.5.3 Power Spectral Density Analyzer Screen Captures

Channel 0: 903.244 MHz
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Channel 37: 926.258 MHz

Marker 1 [T1] RBW 3 kH=z EF Att 30 4dB
®Re[ Lvl 3.62 dBm VBW 10 kHz
10 dBm 926.38274950 MH=z SWT 420 ms Unit dBm
1
; =
l |

J' | v ; J
4 Jq,;J“{ / L FH.IJ“ 1
AP I
Ty W

Test Results: The Power Spectral Density measurements of the Peacock 1-QUBE IceCube
Wireless Sensor are compliant with the limits specified in FCC Section 15.247(e).
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Appendix A — Test Equipment

. . BEC | Calibration | Calibration | Calibration
Equipment Manufacturer | Model # Serial # 4 Date Cycle Due Date
EMI Receiver Rohde &
(20 Hz 265 GH2) Schwarz ESIB 26 | 836119/006 | 1010 12/09/22 3 Years 12/09/25
Antenna .
(30 MHz - 6 GH2) Sunol Sciences JB6 A022108 712 06/21/21 3 Years 06/21/24
9kHz-3GHz Agilent E7402A | US39440162 | 883 | 06/21/21 | 5Years | 06/21/26
EMC Analyzer
Antenna )
(30 MHz - 6 GH2) Sunol Sciences JB6 A020714 882 05/24/21 3 Years 05/24/24
Amplifier Hewlett
(.09 — 1300 MHz) Packard 8447F 3313A06658 | 807 01/13/21 5 Years 01/13/26
EMC Analyzer Hewlett
(9 KHz - 26.5 GH2) Packard 8593EM | 3710A00214 | 1026 03/23/20 5 Years 03/23/25
. 3123A00360
A(rg%'f'gg o plowlert | B3015A & 1027 | 06/16/21 | 3Years | 06/16/24
' 3332A00219
Double Ridged
Horn Antenna EMCO 3115 9705-5225 | 1028 11/24/21 3 Years 11/21/24
(1-18 GHz)
Antenna Hewlett 84125-
(18 - 265 GH2) Packard 80008 N/A 1056 01/18/22 3 Years 01/18/25
OATS Site
(30 MHz — 1 GH2) BEC N/A N/A 705 10/06/23 1 Year 10/06/24
Temp/Humidity Control 4096 | 151872672 | 780 | 07/21/22 | 3Years | 07/21/25
Meter Company
Page 45 of 48

BEC-2300-01 REV2 Peacock Technology Model 1-QUBE DTS Class Il Permissive Change Test Report
Release Date 05/06/2024




BEL

1.5 GHz High Pass

Hewlett

84300-

Eilter Packard 80037 US36432007 | 927 08/04/22 3 Years 08/04/25
902 MHz to 928 Anatech AE915N 10 923 No Cal. No Cal. No Cal.
MHz Notch Filter Electronics S2095 Required Required Required
Software (Tile Quantum
Instrument Control | Change/EMC | Version 3 N/A N/A No Qal. No Qal. No Qal.
Required Required Required
System) Systems
Radiated Emissions No Cal. No Cal. No Cal.
Test Software BEC RADE 2:2 N/A Required Required Required
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Appendix B — Open Area Test Site Layout Diagram

OATS Lavout Diagram

5 Wetars
Ileters — le-l Fioot Wall
Equipment Under Tast m +
Enclezad Boom—» '\_l_/" Turntable
4 hieters
f metars } & meters

’E Meter Antenna Location

20 Meters

’1-: MMeter Anterma Location

" 15 heters -
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Appendix C — Emissions Shielded Room Layout Diagram

SITE DESCRIPTION

The chamber i1z a 5 Meter semi-anechoic chamber with the ferrite absorbers on all walls and ceiling
and is re-categorized as a Fully anechoic chamber when absorbers are added in between the test area
and measurement antenna. The tum-table and mast are controlled extemnally by the ETS Linderen
2090 Controller. The metal computer floor provides the ground plane for the site. Inside room
dimensions are 22° Long by 137 Wide by 11°5" High. Outside room dimensions are 22°8” Long by
14" Wide by 12°9” High.

Turntzbla

Emerson Cummings
20.3 cm Absorber
Limed Wialls and
Ceiling

TCK IB Ferrite Lined
Walls and Ceiling

Shielded Room Door

Antenna hast
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