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This report concerns (check one): Original grant
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Technical:
Radio Technology: FHSS
Frequency of Operation (MHz): 905-925
QOutput Power (dBm): +27.08
Type of modulation: GFSK
# of Hopping Frequencies 50
Antenna Gain Refer to Table 5
Software used to program EUT: Silicon Labs Simplicity Commander
EUT firmware number: 820-578 SDFS Collar_v02.hex
Maximum Power Setting (dBm) 30
Power Setting: 13
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1 General Information
1.1 Purpose of this Report

This report is prepared as a means of conveying test results and information
concerning the suitability of this exact product for public distribution according to the
FCC Rules and Regulations Part 15, Section 247 and IC RSS 247 Issue 2.

1.2 Characterization of Test Sample

The sample used for testing was received by US Tech on May 22, 2023 in good
operating condition.

1.3 Product Description

The Equipment under Test (EUT) is the Radio Systems Corporation Model
STD00-17813 pet collar. The EUT is a fully functional training e-collar that also
monitors the dogs health. The collar’s built-in sensor will detect the dog'’s vitals and
the handheld will alert you when there has been a serious change. The collar is also
designed to help you train your pet. It can be used to deliver a static charge to help
correct the pet’s behavior based on the power setting of the hand-held companion
device.

The EUT is available with and without a collar strap. The RSC part number for
the EUT is different depending on whether or not a strap is provided. The part number
300-3446 is the collar with strap provided and the 300-3444 part number does not
have the strap provided. There are not any electrical differences between the two
EUTs. Therefore in this test report the collar shall be known as STD00-17813.

1.4 Configuration of Tested System

The Test Sample was tested per ANS/ C63.10.2013, American National
Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices for
the intentional radiator aspect of the device and ANSI C63.4:2014, Methods of
Measurement of Low-Voltage Electrical and Electronic Equipment in the Range of 9
kHZz to 40 GHz (2014) for the unintentional radiator aspect of the device.

Digital RF conducted and radiated emissions data below 1 GHz were taken
with the measuring receiver (or spectrum analyzer's) resolution bandwidth adjusted to
9 kHz and 120 kHz, respectively. All measurements performed above 1.0 GHz were
made with a RBW of 1 MHz. All measurements are peak unless stated otherwise. The
video filter associated with the spectrum analyzer was set to 3 times the RBW or as
required per the standard throughout the evaluation process.
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A list of EUT and Peripherals is found in Table 1. A block diagram of the tested
system is shown in Figure 1. Test configuration photographs for spurious and
fundamental emissions are provided in separate Appendices.

1.5 Test Facility

Testing was performed at US Tech's measurement facility at 3505 Francis
Circle, Alpharetta, GA 30004. This site has been fully described and registered with
the FCC. Its designation number is US5301. Additionally, this site has also been fully
described and submitted to Industry Canada (IC), and has been approved under file
number 9900A-1.
1.6 Related Submittals
1.6.1 The EUT is subject to the following FCC authorizations:

a) Certification under section 15.247 as a transmitter.
b) Verification under 15.101 as a digital device and receiver.
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Table 1. EUT and Peripherals

PERIPHERAL MODEL SERIAL FCC ID: CABLES
MANUFACTURER. NUMBER NUMBER . P/D
FCC ID:
KE3-3003444
IC:
. 2721A-3003444
R%‘i')'f ig’asttlirr?s s1T7g?g- 124B0003F3 Contains P
P FCC ID:
QOQ-GM240S
IC:
5123A-GM240S
Antenna » N N N
See antenna details

U= Unshielded, S= Shielded, P= Power, D= Data
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2 Tests and Measurements
2.1 Test Equipment

The table below lists test equipment used to evaluate this product. Model
numbers, serial numbers and their calibration status are indicated.

Table 2. Test Instruments

TEST MODEL DATE OF NEXT
INSTRUMENT | MANUFACTURER | \\,yggg | SERIALNUMBER | 0 \BRrATION
Spectrum RIGOL DSA815 | DSA8A180300138 1/6/2024

Analyzer 2 yr.
Spectrum Advantest U372 1806001039 1/25/2025
Analyzer 2 yr.
Spectrum Agilent E4407B US41442935 9/21/2024
Analyzer 2 yr.
Spectrum Hewlett-Packard 8593E 3205A00124 2/28/2024
Analyzer 2yr.

Loop Antenna ETS Lindgren 6502 9810-3246 12/27/ fr024
Biconical EMCO 3110B 9307-1431 1/13/2025
Antenna 2yr.

Log Periodic EMCO 3146 9110-3236 12/13/2023
Antenna 2yr.
Horn Antenna A.H. Systems SAS-571 605 4/ 23/ fr024
Pre-Amplifier Hewlett-Packard 8449B 3008A00914 3/3/2024

o Extended

Pre-Amplifier Hewlett-Packard 8447D 1937A02980 9/9/2023

LISN x 2 Solar Electronics | Jo e | 955824 and 955825 | 4/28/2024

Note: The calibration interval of the above test instruments are 12 months unless stated otherwise
and all calibrations are traceable to NIST/USA.
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2.2 Modifications to EUT Hardware

No physical modifications were made by US Tech in order to bring the EUT into
compliance with FCC Part 15, Subpart C Intentional Radiator Limits for the transmitter
portion of the EUT or the Subpart B Unintentional Radiator Limits (Receiver and Digital
Device) Requirements.

2.3 Number of Measurements for Intentional Radiators (15.31(m))

Measurements of intentional radiators or receivers shall be performed and
reported for each band in which the device can be operated with the device operating
at the number of frequencies in each band specified in Table 3 below.

Table 3. Number of Test Frequencies for Intentional Radiators

Frequency Range over which the Number of Location in the
device operates Frequencies Range of operation
1 MHz or less 1 Middle

1 near the top

110 10 MHz 2 1 near the bottom
1 near top
Greater than 10 MHz 3 1 near middle

1 near bottom

Because the EUT operates at 905 MHz to 924 MHz, 3 test frequencies were
used.

2.4 Frequency Range of Radiated Measurements (Part 15.33)
2.4.1 Intentional Radiator
The spectrum shall be investigated for the intentional radiator from the lowest

RF signal generated in the EUT, without going below 9 kHz to the 10" harmonic of the
highest fundamental frequency generated or 40 GHz, whichever is the lowest.
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2.4.2 Unintentional Radiator

For the digital device, an unintentional radiator, the frequency range shall be
30 MHz to 1000 MHz, or to the range specified in 2.4.1 above, whichever is the higher
range of investigation.

2.5 Measurement Detector Function and Bandwidth (CFR 15.35, RSS-Gen 6.9,
6.13)

The radiated and conducted emissions limits shown herein are based on the
following:

2.5.1 Detector Function and Associated Bandwidth

On frequencies below 1000 MHz, the limits herein are based upon
measurement equipment employing a CISPR Quasi-peak detector function and
related measurement bandwidths (i.e. 9 kHz from 150 kHz to 30 MHz and 120 kHz
from 30 MHz to 1000 MHz). Alternatively, measurements may be made with
equipment employing a peak detector function as long as the same bandwidths
specified for the Quasi-peak device are used.

2.5.2 Corresponding Peak and Average Requirements

Above 1000 MHz, radiated limits are based on measuring instrumentation
employing an average detector function. When average radiated emissions are
specified there is also a corresponding Peak requirement, as measured using a peak
detector, of 20 dB greater than the average limit. For all measurements above 1000
MHz the Resolution Bandwidth shall be at least 1 MHz.

2.5.3 Pulsed Transmitter Averaging

When the radiated emissions limit is expressed as an average value, and the
transmitter is pulsed, the measured field strength shall be determined by applying a
Duty Cycle Correction Factor based upon dividing the total ON time during the first
100 ms period by 100 ms (or by the period if less than 100 ms). The duty cycle may
be expressed logarithmically in dB.

NOTE: If the transmitter was programmed to transmit at >98% duty cycle, then,

wherever applicable (where the detection mode was AVG) the duty cycle factor
calculated will be applied.
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2.6 EUT Antenna Requirements (CFR 15.203)

An intentional radiator shall be designed to ensure that no antenna other than
that furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator shall be considered sufficient to comply with the provisions of this
section. Only the antenna(s) listed in Table 4 will be used with this module.

Table 4. Allowed Antenna(s)

REPORT TYPE OF GAIN | TYPEOF
REFERENCE | MANUFACTURER | \\rEnNNA MODEL dB, | CONNECTOR
Antenna Radio Systems W3136 +1.0 SMA
Corporation

Figure 1. Block Diagram of Test Configuration
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2.7 Restricted Bands of Operation (Part 15.205)

Only spurious emissions can fall in the frequency bands of CFR 15.205. The
field strength of these spurious cannot exceed the limits of 15.209. Radiated
harmonics and other spurious are examined for this requirement see paragraph 2.1

2.8 Transmitter Duty Cycle (CFR 35 (c))

1g:11:17 JuL 11, 2823
MKR A 2.3666 sec
REF 37.6 dBnm AT 56 dB -37.25 dB MK TRACK
PEAK ON OFF
LOG
16
dB / MK COUNT
ON OFF
MK TABLE
oN OFF
MK NOISE
Marker Trace Type Freq 7/ Time Amplitude MK PAUSE
1. (A) ATinme 2.30060 S -37.25 dB ON OFF
2. (A) A Ref 975.66 nS 4,84 dBnm
Inactive
4. Inactive Moire
1 of 2
CENTER 915.668 MHz SPAN 6 Hz
#RES BW 166 kHz UBW 366 kHz H#SWP 16.8 sec

Figure 2. Duty Cycle 10s Sweep
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16:82:32 JuL 11, 2823
MKR A 99.566 msec
REF 37.8 dBn AT 56 dB .46 dB e
PEAK NORMA L
LOG
10
4B/ MARK Ef
MARKER A
99,500 msec MARKER
-.46 dB — AMPTD
SELECT
1 3
MA SB
SC LC MARKER 1
CORR oN OFF
R Ay tyn LA MMM A, AtV
More
1 of 2
CENTER 915.068 MHz SPAN @ Hz
#RES BW 106 kHz UBW 366 kHz #SWP 2608 msec

Figure 3. Transmitter Pulse Width

Total Pulse Train from Figure 2 = 2.3s = 2300 ms (Pulse Train)
Total Time On from Figure 3 = 99.5 ms (Transmitter Pulse Width)

(A ms Total Time On)/(B ms Total Pulse Train) = 99.5 ms/2300 Numeric Duty
Cycle

Duty Cycle = 20 Log (99.5/2300) = |-27.27 dB

NOTE: The transmitter was programmed to transmit at >98% duty cycle, therefore
wherever applicable (where the detection mode was AVG) the duty cycle factor
calculated above will be applied. Duty cycle used throughout this test report -20 dB
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2.9 Intentional Radiator, Power Line Conducted Emissions (CFR 15.207)

Power line conducted emissions testing was performed to ensure that with the
EUT in operation (exercising all transmitter functions), the complete system continues
to meet the applicable requirements for CFR 15.207. These measurements were
completed and are displayed along with the 15.107 power line test data in the sections
below.

2.10 Intentional Radiator, Radiated Emissions (CFR 15.209, 15.247(d)) (IC RSS
247 5.1 & 5.2)

Radiated Spurious measurements: The EUT was placed into a continuous
transmit mode of operation (>98%) duty cycle) and tested per ANSI C63.10:2013. A
preliminary scan was performed on the EUT to find signal frequencies that were
caused by the transmitter part of the device. A preliminary scan was performed on the
EUT to find the worst case results the EUT was tested in X, Y, and Z axes or in the
orientation of normal operation if the device is designed to operate in a fixed position.

Radiated measurements were then conducted between the frequency range of
9 kHz (or lowest frequency used/generated by the device) up to the tenth harmonic of
the device (no greater than 40 GHz). In the band below 30 MHz a resolution bandwidth
(RBW) of 9 kHz was used, emissions below 1 GHz were tested with a RBW of 120
kHz and emissions above 1 GHz were tested with a RBW of 1 MHz . All video
bandwidth settings were at least three times the RBW value.

The EUT was investigated to CFR 15.209, General requirements for unwanted
spurious emissions. The conducted spurious method as described below was used to
investigate all other emissions emanating from the antenna port.

Conducted Spurious measurements: The EUT was put into a continuous-
transmit mode of operation (>98% duty cycle) and tested per ANSI C63.10-2013 for
conducted out of band emissions emanating from the antenna port over the frequency
range of 30 MHz or lowest operating clock frequency to ten times the highest operating
clock frequency. A conducted scan was performed on the EUT to identify and record
the spurious signals that were related to the transmitter.
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2023615 - 12:04
REF 20.00 dBm MKR 904.9 MHz
10.0 dBf .11 dBm

START 30.0 MHz STOF 1.0000 GHz 15
SWP 130 ms ATT 30.00 dB

Figure 4. Conducted Emissions, Channel 00, 30 MHz — 1000 MHz
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2023615 - 12:04
REF 10.00 dBm MKR 7.894 GHz
10.0 dBf -37.93 dBm

START 999.999000 MHz STOFP 10.000 GHz 15
SWP 130 ms ATT 20.00 dB

Figure 5. Conducted Emissions, Channel 00, 1 GHz — 10 GHz

Page 18 of 48



US Tech Test Report: FCC Part 15 Certification/ RSS 247

FCC ID: KE3-3003444
IC: 2721A-3003444
Test Report Number: 23-0110
Issue Date: July 13, 2023
Customer: Radio Systems Corporation
Model: STD00-17813

2023615 - 12:04
REF 20.00 dBm MKR 914.6 MHz
10.0 dBf 7.60 dBm

START 30.0 MHz STOF 1.0000 GHz 15
SWP 130 ms ATT 30.00 dB

Figure 6. Conducted Emissions, Channel 24, 30 MHz — 1000 MHz
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2023615 - 12:04
REF 10.00 dBm MKR 7.822 GHz
10.0 dBf -39.70 dBm

START 999.999000 MHz STOFP 10.000 GHz 15
SWP 130 ms ATT 20.00 dB

Figure 7. Conducted Emissions, Channel 24, 1 GHz — 10 GHz
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REF 20.00 dBm
10.0 dBf

START 30.0 MHz

2023615 - 12:04
MKR 924.3 MHz
7.04 dBm

R st A g

SWP 130 ms

STOF 1.0000 GHz 15
ATT 30.00 dB

Figure 8. Conducted Emissions, Channel 49, 30 MHz — 1000 MHz
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REF 10.00 dBm
10.0 dBf

ﬂ i

START 999.999000 MHz

SWP 130 ms

2023615 - 12:04
MKR 7.921 GHz
-38.73 dBm
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Table 5. Peak Radiated Fundamental & Harmonic Emissions

Test: FCC Part 15, Para 15.209, 15.247(d)

Frequency ggts; Factor I-E';RIICPA Results Limits 32:::2: / Margin | Detector
(MHz) (dBuV) (dB) (dB/m) (dBuV/m) | (dBuV/m) Polarization (dB) Mode
Low Channel — Peak
904.99 134.08 0.00 26.01 160.09 -- 3m./HORZ - PK
1809.96 68.18 0.00 -9.15 59.03 74.0 3.0m./HORZ 15.0 PK
2715.00 69.16 0.00 -4.78 64.38 74.0 3.0m./HORZ 9.6 PK

Mid Channel — Peak
914.62 133.82 0.00 26.21 160.03 -- 3m./HORZ -- PK
1829.22 65.63 0.00 -9.08 56.55 74.0 3.0m./HORZ 17.5 PK
2743.93 68.66 0.00 -4.88 63.78 74.0 3.0m./HORZ 10.2 PK
High Channel - Peak
924.62 133.30 0.00 25.69 158.99 - 3m./HORZ - PK
1849.23 65.14 | 0.00 -8.88 56.26 74.0 3.0m./HORZ | 17.7 PK
2773.75 67.76 0.00 -4.99 62.77 74.0 3.0m./HORZ 11.2 PK

1. (*) Falls within the restricted bands of CFR 15.205. Limits based on CFR15.209 & 20 dB relaxation
for peak measurements of CFR 15.35.
2. No other signals detected within 20 dB of specification limit. Harmonics investigated up to the 10t

harmonic

3. (~)Measurements taken at 1 meter were extrapolated to 3 meter using a factor of (-9.5 dB).
4. The EUT was placed in three orthogonal positions and the transmitter was in constant broadcast
mode, with a duty cycle of greater than 98%. The emissions were measured with the receive antenna
in vertical and horizontal polarizations. The data listed in the above table was worst case.

Sample Calculation at 905.01 MHz:

Magnitude of Measured Frequency
+Antenna Factor + Cable Loss+ Amplifier Gain
+Additional Factors

134.08
26.01
0.00

dBuV
dB/m
dB

Corrected Result

Test Date: June 14, 2033

Tested By
Signature:
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Table 6. Average Radiated Fundamental & Harmonic Emissions

Test: FCC Part 15, Para 15.209, 15.247(d)

Frequency Egts; Factor él;RnCPA Results Limits S:t::g; Margin | Detector
(MHz) (dBuV) (dB) (dB/m) (dBuV/m) | (dBuV/m) Polarization (dB) Mode
Low Channel — Average
904.99 134.08 | -20.00 | 26.01 140.09 -- 3m./HORZ -- PK
1809.96 68.18 | -20.00 -9.15 39.03 54.0 3.0m./HORZ 15.0 AVG
2715.00 69.16 | -20.00 -4.78 44.38 54.0 3.0m./HORZ 9.6 AVG
Mid Channel — Average
914.62 133.82 | -20.00 | 26.21 140.03 -- 3m./HORZ -- PK
1829.22 65.63 | -20.00 -9.08 36.55 54.0 3.0m./HORZ 17.5 AVG
2743.93 68.66 | -20.00 -4.88 43.78 54.0 3.0m./HORZ 10.2 AVG
High Channel - Average
924.62 133.30 | -20.00 | 25.69 138.99 - 3m./HORZ - PK
1849.23 65.14 | -20.00 -8.88 36.26 54.0 3.0m./HORZ 17.7 AVG
2773.75 67.76 | -20.00 -4.99 42.77 54.0 3.0m./HORZ 11.2 AVG

1. (*) Falls within the restricted bands of CFR 15.205. Limits based on CFR15.209 & 20 dB relaxation
for peak measurements of CFR 15.35.
2. No other signals detected within 20 dB of specification limit. Harmonics investigated up to the 10t

harmonic

3. (~)Measurements taken at 1 meter were extrapolated to 3 meter using a factor of (-9.5 dB).
4. The EUT was placed in three orthogonal positions and the transmitter was in constant broadcast
mode, with a duty cycle of greater than 98%. The emissions were measured with the receive antenna
in vertical and horizontal polarizations. The data listed in the above table was worst case.

Sample Calculation at 905.01 MHz:

Magnitude of Measured Frequency
+Antenna Factor + Cable Loss+ Amplifier Gain
+Additional Factors

134.08
26.01
-20.00

dBuV
dB/m
dB

Corrected Result

Test Date: June 14, 2033

Tested By
Signature:
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ﬁ» /)}/%/pm%/Name: lan Charboneau
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2.11 Band Edge Measurements — (CFR 15.247 (d), RSS-247, 5.5)

Band Edge measurements are made following the guidelines in ANSI 63.10-
2013 with the EUT initially operating on the Lowest Channel and then operating on
the Highest Channel within its band of operation. Antenna port conducted
measurements are performed to demonstrate compliance with the requirement of
15.247(d) that all emissions outside of the band edges be attenuated by at least 20
dB when compared to its highest in-band value (contained in a 100 kHz band).

To capture the band edge set the Spectrum Analyzer frequency span large
enough (usually around 3 MHz) to capture the peak level of the emission operating on
the channel closest to the band edge as well as any modulation products falling
outside of the authorized band of operation. Conducted measurements are performed
with RBW =1% of the frequency span. In all cases, the VBW is set 2 RBW. See figure
and calculations below for more detail. This measurement was performed with the
EUT continuously transmitting on the low and high channels as well as in normal use
mode (frequency hopping ON).
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Agilent 038517 Jul 13, 2823 L ————
Mkrl &

Atten 20 dBE Ext PG 20 dBE
Meas Tools»

Next Peak

Next Pk Right

3.020000 MHz

63 dB | Next Pk Left

1Rk
Min Search

Pk-Pk Search

More
1 of 2

Figure 10. Band Edge Compliance, Low Channel Delta - Peak

Lower band edge must be 20 dB below the fundamental. This requirement is met.

Measured Result 63.00 dB
Band Edge Limit 20.00 dB
Band Edge Margin 43.00 dB
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Agilent  09:07:18 Jul 13, 2023 L [ peak Search
Mkrl & -3.496 b

Atten 20 dBE Ext PG 20 dBE
Meas Tools»

Next Peak

Next Pk Right

Mark:'a.,r A
-3.405744 MHz

62.8 &B Next Pk Left

1R

A SN PRI TRRLF s SOV T

Min Search
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1 of 2

Figure 11. Band Edge Compliance, High Channel Delta — Peak

Lower band edge must be 20 dB below the fundamental. This requirement is met.

Measured Result 62.80 dB
Band Edge Limit 20.00 dB
Band Edge Margin 42.80 dB
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2.12 99% Occupied Bandwidth (IC RSS 247 5.1 & 5.2,CFR 15.247 (a) (1))

For frequency hopping systems operating in the 902-928 MHz band the
maximum allowed 20 dB bandwidth is 500 kHz.

These measurements were performed while the EUT was in a constant
transmit mode. A method similar to the marker delta method was used to capture the
points. The RBW was set to approximately 1/100 of the manufacturers claimed RBW
and with the VBW = RBW. The results of this test are given in Table 12 and Figures
21-23.

Table 7. 20 dB Bandwidth and 99% Occupied Bandwidth

Frequency 20 dB Bandwidth 99;@ r?dcvz::ir:irfd Maximum Limit
(MHz) (kHz) s (kHz)
905 48.4 46.2 500
914 48.3 46.6 500
925 48.2 46.3 500

Test Date: June 16, 2023
TestedBy -

Signature: L /hﬁdw, Name: lan Charboneau

Page 28 of 48



US Tech Test Report: FCC Part 15 Certification/ RSS 247

FCC ID: KE3-3003444
IC: 2721A-3003444
Test Report Number: 23-0110
Issue Date: July 13, 2023
Customer: Radio Systems Corporation
Model: STD00-17813
2023 6 16 - 14:07
REF 10.00 dBm MEA 8.4 kHz
10.0 dBY -0.85 dB

wu
[ p'lr l

T

CENTEH 905.0068 MHz SPAN 106.0 kHz 15
SWP 160 ms ATT 20.00 dB

Figure 12. Twenty dB Bandwidth — Low Channel
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2023 6 16 - 14:07
REF 10.00 dBm MEA 36.2 kHz
10.0 dBf -3.58 dB

Mﬂ------ﬂ

CENTEH 905.0085 MHz SPAN 106.0 kHz
SWP 160 ms ATT 20.00 dB
Occupied BandWidth
OBW 46.2 kHz
Fc 905.0082 MHz

Figure 13. 99% Occupied Bandwidth — Low Channel
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2023 6 16 - 14:08

REF 10.00 dBm MKA 48.3 kHz
10.0 dB? -0.09 dB

10

-10
-20
-30
40
50
-60
-70
-a0

-0
CENTER 914.6083 MHz SPAH 104.8 kHz 15
SWP 160 ms ATT 20.00 dB

Figure 14. Twenty dB Bandwidth — Mid Channel
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2023 6 16 - 14:09
REF 10.00 dBm MEA 36.6 kHz
10.0 dBf Z2.68 dB
CENTEH 514 6083 MHz SPAH 104.8 kHz 15
SWP 160 ms ATT 20.00 dB
Occupied BandWidth
OBW 46.6 kHz
Fc 914.6077 MHz

Figure 15. 99% Occupied Bandwidth — Mid Channel
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2023 6 16 - 14:10
REF 10.00 dBm MEA 8.2 kHz
10.0 dBf 0.59 dB

“------WM

CENTEH 524 6080 MHz SPAH 107.1 kHz
SWP 160 ms ATT 20.00 dB

Figure 16. Twenty dB Bandwidth — High Channel
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IC: 2721A-3003444
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2023 6 16 - 14:10
REF 10.00 dBm MEA 36.3 kHz
10.0 dBf -0.16 dB
CENTEH 924, El]ﬂl] MHz SPAH 107.1 kHz 15
SWP 160 ms ATT 20.00 dB
Occupied BandWidth
OBW 46.3 kHz
Fc 924.6075 MHz

Figure 17. 99% Occupied Bandwidth — High Channel
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2.13 Number of Hopping Frequencies (CFR 15.247 (a)(1)) (CRF 15.247(b)(1))

Frequency hopping systems in the 902-928 MHz band shall have at least 50
hopping frequencies if the 20 dB bandwidth is less than 250 kHz. If the 20 dB
bandwidth is 250 kHz or greater, then the system shall have at least 25 hopping
frequencies. Since the EUT has a 20 dB bandwidth less than 250 kHz, then at least
50 hopping frequencies shall be used.

The test procedures outlined in ANSI C63.10-2013 were used to conduct
measurements.

The table below lists all available channels. There are a total of 50 channels.

Number 24 23 914.2
of RF Center 25 24 914.6

Channels | Channel | Frequency
26 25 915

Used Number | (MHz)

1 0 905 27 26 915.4
28 27 915.8

2 1 905.4
29 28 916.2

3 2 905.8
30 29 916.6

4 3 906.2
31 30 917

5 4 906.6
32 31 917.4

6 5 907
33 32 917.8

7 6 907.4
34 33 918.2

8 7 907.8
35 34 918.6

9 8 908.2
36 35 919

10 9 908.6
37 36 919.4

11 10 909
38 37 919.8

12 11 909.4
39 38 920.2

13 12 909.8
40 39 920.6

14 13 910.2
41 40 921

15 14 910.6
42 41 921.4

16 15 911
43 42 921.8

17 16 911.4
44 43 922.2

18 17 911.8
45 44 922.6

19 18 912.2
46 45 923

20 19 912.6
47 46 923.4

21 20 913
48 47 923.8

22 21 913.4
23 o0 9138 49 48 924.2
50 49 924.6

Page 35 of 48



FCC Part 15 Certification/ RSS 247
33333333333

\Mu i

”

L]

'\| It

lJ“

“

Jl i

il

H’
‘ Ll

J\J -

\” ¥




US Tech Test Report: FCC Part 15 Certification/ RSS 247

FCC ID: KE3-3003444
IC: 2721A-3003444
Test Report Number: 23-0110
Issue Date: July 13, 2023
Customer: Radio Systems Corporation
Model: STD00-17813

2.14 Maximum Peak Conducted Output Power (CFR 15.247 (b) (3))

For frequency hopping systems in the 902-928 MHz band with at least 50
hopping channels, the maximum peak conducted output power of the intentional
radiator shall not exceed 1 watt. Systems with less than 50 hopping channels, but at
least 25 hopping channels, the maximum peak conducted output power of the
intentional radiator shall not exceed .25 watts. Since the EUT has 50 hopping
channels, the maximum peak conducted output power shall not exceed 1 watt.

Peak power within the band 904 MHz to 925 MHz was measured per ANSI
C63.10-2013 as an Antenna Conducted test with a spectrum analyzer. For these
measurements the EUT antenna port was connected to a spectrum analyzer having
a 50W input impedance. The setup losses were corrected by using a -20dB offset in
the analyzer measurements. Peak antenna conducted output power is tabulated in
the table below.

SPECTRUM
ANALYZER

EUT
-

ATTN

Table 8. Peak Antenna Conducted Output Power per Part 15.247 (b) (3)

I;Lenqduaer::xtg: Output Power Converted Data FCC Limit
e dBm (mW) (mW Maximum)
905 27.08 510.5 1000
914 26.82 480.8 1000
925 26.30 426.6 1000

Test Date: June 15, 2023
Tested By R
Signature: ljm //‘;/j;,/g%&/Name: Gabriel Medina
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2023 6 15 - 10:43
REF 116.99 dBpvV MKR 904.989 MHz
10.0 dBf 114.08 dBpv

START 904.095 MHz STOP 905.905 MHz 15
ATT 20.00 dB

Figure 19. Conducted Output Power, Low Channel
Conversion from dBuV to dBm = dBuV — 107 = dBm
Low channel = 114.08 (dBuV) — 107 = 7.08 dBm
Additional +20 dB external attenuator factor

Corrected Output power= 27.08 dBm
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FCC ID: KE3-3003444
IC: 2721A-3003444
Test Report Number: 23-0110
Issue Date: July 13, 2023
Customer: Radio Systems Corporation
Model: STD00-17813

20236 15 - 10:44
REF 116.99 dBpvV MKR 914.620 MHz
10.0 dBf 113.82 dBpv

START 913.685 MHz STOP 915.515 MHz 15
ATT 20.00 dB

Figure 20. Conducted Output Power, Mid Channel
Conversion from dBuV to dBm = dBuV — 107 = dBm
Mid channel = 113.82 (dBuV) — 107 = 6.82 dBm
Additional +20 dB external attenuator factor

Corrected Output power= 26.82 dBm
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Test Report Number: 23-0110
Issue Date: July 13, 2023
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20236 15 - 10:44
REF 116.99 dBpvV MKR 924.624 MHz
10.0 dBf 113.30 dBpv

START 923.675 MHz STOP 925.525 MHz 15
ATT 20.00 dB

Figure 21. Conducted Output Power, High Channel
Conversion from dBuV to dBm = dBuV — 107 = dBm
Low channel = 113.30 (dBuV) — 107 = 6.30 dBm
Additional +20 dB external attenuator factor

Corrected Output power= 26.30 dBm

Page 40 of 48



US Tech Test Report: FCC Part 15 Certification/ RSS 247

FCC ID: KE3-3003444
IC: 2721A-3003444
Test Report Number: 23-0110
Issue Date: July 13, 2023
Customer: Radio Systems Corporation
Model: STD00-17813

2.15 Frequency Separation (CRF 15.247(a)(1))

Frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. In this case, the 20 dB bandwidth of the hopping channel is
greater than the 25 kHz, so the minimum requirement used was the 47 kHz.

The EUT met the frequency separation requirement.

The test procedure outlined in ANSI C63.10-2013 was used to conduct
measurements. The EUT hopping function was enabled during the testing.

Mkrl & 400.0 kHz
Ref 30 dBm Atten 20 dB Ext PG -20 dB -0.11 dB
Peak -
Log =7 {0
10
dB/

,.,-Illvlarker A
400.000 kHz

J
- @ . 1 1 d B "/4% A Jf\\‘.,,-,.,.v"'l"

Center 915 MHz Span 1 MHz
#Res BW 30 kHz VBH 100 kHz Sweep 5 ms (401 pts)

Figure 22. Channel Separation

Measured Delta (Figure 22) 400.00 kHz
-Limit(20 dB Bandwidth) 47.00 kHz
Margin 353.00 kHz
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2.16 Average Time of Occupancy (CFR 15.247(a)(1))

Frequency hopping system in the 902-928 MHz bands with a 20 dB bandwidth
less than 250 kHz shall have an average time occupancy not greater than 0.4 seconds
within a 20 second period. If the 20 dB bandwidth of the hopping channels is 250 kHz
or greater, than the average time of occupancy shall not be greater than 0.4 seconds
within a 10 second period. In this case, since the 20 dB bandwidth was less than 250
kHz the average time of occupancy shall not be greater than 0.4 seconds within a 20
second period.

The test procedure outlined in ANSI C63.10-2013 was used to conduct
measurements. The EUT hopping function was enabled during the testing.

16:23:39 JUL 11, 20623
REF 46.6 dBm AT 66 dB MO RK ER
PEAK NORMAL
LOG
10
Y MARK ER
A
MARK ER
AMPTD
SELECT
1234
MA SB
SC LC—p MARKER 1
CORR Aa ON OFF
MM Ant] b N T NAL LA A A s A A A P AN et ot
More
1 of 2
CENTER 915.668 MHz SPAN 6 Hz
HRES BW 166 KHz UBW 368 kHz HSWP 28.6 sec

Figure 23. Average Time of Occupancy

Total time = Pulse width (Figure 3) * number of occurrences = 99.5 ms *2 = 199 ms

Limit 400.00 ms
-Total Time on 199.00 ms
Margin 201.00 ms
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2.17 Intentional Radiator, Powerline Emissions (CFR 15.107, RSS-Gen 8.8)

The power line conducted voltage emission measurements have been carried
out in accordance with CFR 15.207, per ANSI C63.10:2013, Clause 6.2, with a
spectrum analyzer connected to an LISN and the EUT placed into a continuous mode
of transmission.

The worst-case results for conducted emissions were determined to be
produced when the EUT was operating under continuous transmission. The worst-
case measurement occurred on the neutral line at 0.77 MHz . The emission level was
5.6 dB from the applicable limit. All other emissions were at least 6.0 dB from the limit.
Those results are given in the table following.

NOTE: The test data provided in this section is to support the Verification and
co-location requirement for the digital apparatus and the radios within.
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Table 9. Transmitter Power Line Conducted Emissions Test Data

150KHz to 30 MHz with Class B Limits
Frequency | Test Data HihkEls Results AVG Margin DRI
(MHz) (dBuv) PA (dBuV) Limits (dB) PK, QP, or
(dB) (dBuV) AVG
120 VAC, 60 Hz Phase
0.1500 50.90 0.08 50.98 66.0" 15.0 PK
0.1500 32.97 0.08 33.05 56.0 23.0 AVG
0.6775 38.91 0.23 39.14 46.0 6.9 PK
1.2000 38.55 0.87 39.42 46.0 6.6 PK
5.8917 33.00 0.31 33.31 50.0 16.7 PK
18.3167 39.25 0.95 40.20 50.0 9.8 PK
25.1667 33.87 1.28 35.15 50.0 14.9 PK
120VAC, 60 Hz Neutral

0.1693 47.27 0.13 47.40 55.0 7.6 PK
0.7692 39.74 0.52 40.26 46.0 5.7 PK
1.3867 39.40 0.19 39.59 46.0 6.4 PK
5.1250 32.54 0.56 33.10 50.0 16.9 PK
17.6167 37.46 1.28 38.74 50.0 11.3 PK
24.5333 30.55 1.69 32.24 50.0 17.8 PK

Note: (*) indicates Quasi-peak (QP) limits were used.

Sample Calculation at 0.3366 MHz:

Magnitude of Measured Frequency 43.23 dBuV

+Correction Factors 0.04 dB

Corrected Result 43.27 dBuV

Test Date: May 25, 2023

T db .
ested by V%Aﬁ\%m WV(Q/L\_)

Signature: Name: Gabriel Medina
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2.18 Intentional Radiator, Radiated Emissions (CFR 15.209, RSS-Gen, 8.9)

The test data provided herein is to support the verification requirement for radiated
emissions coming for the EUT in a transmitting state per 15.209 and were investigated
from 9kHz or the lowest operating clock frequency to 25 GHz and tested as detailed
in ANSI C63.10:2013, Clause 6.4-6.6.

Radiated emissions within the band of 9 kHz to 30 MHz were investigated using a
calibrated Loop Antenna and per the requirements of ANSI C63.10:2013.

Measurements were made with the analyzer's resolution bandwidth set to 120 kHz
for measurements made below 1 GHz and 1 MHz for measurements made above 1
GHz. The video bandwidth was set to three times the resolution bandwidth; 1 MHz
RBW and 3 MHz VBW. The test data were maximized for magnitude by rotating the
turn-table through 360 degrees and raising and lowering the receiving antenna
between 1 to 4 meters in height as a part of the measurement procedure.

The worst-case radiated emission outside the fundamental and harmonic were
less than 6 dB above the noise floor. The results are shown in the following tables.
These results are meant to show that this EUT has met the intentional transmitter
requirements of CFR Part 15.209.

NOTE: The test data provided in this section is to support the Verification and
co-location requirement for the digital apparatus and the radios within.
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Table 10. Intentional Radiator, Radiated Emissions, 9 kHz to 30 MHz — 1-mile

Test FCC Part 15.209

Test QP Antenna . Detector
Fre(:lvntll_lezr;cy Data AF?‘?Q;SMP ((?;zl\'lll/t;) Limits Distance/ M(ng)m PK, or
(dBuv) (dBuV/m) | Polarization QP

All emissions were less than 6 dB above the noise floor.

Test Date: June 26, 2023

Tested By
Signature:

Table 11. Intentional Radiator, Radiated Emissions, 30 MHz to 1000 MHz — 1-

Eﬂ /A}qﬁn/éwl/Name: lan Charboneau

mile
Test FCC Part 15.209
Frequency ng; AF+CA-AMP Results Li(r}nFi’ts &2:2:2:/ Margin Ds:(ec;gr
(MHz) | (dBuv) (dB/m) | (@BuV/im) | (4BuV/m) | Polarization | (9B) QP
All emissions outside of the fundamental were less than 6 dB above the noise floor.

Test Date: June 26, 2023

Tested By

//

Signature: L /,%KJW,/Name: lan Charboneau

Table 12. Intentional Radiator, Peak Radiated Emissions, 1 GHz to 12 GHz - 1.0
mile

Test FCC Part 15.209

Frequency e AF+CA-AMP Results AVG A_ntenna Margin ity
(MHz) Data (dB/m) (dBuV/m) Limits Distance/ (dB) PK, or
(dBuv) (dBuV/m) | Polarization AVG

All emissions outside of the Harmonics were less than 6 dB above the noise floor.

Test Date: June 26, 2023
TestedBy

Signature: _La OMWM,/Name: lan Charboneau
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Table 13. Intentional Radiator, Radiated Emissions, 9 kHz to 30 MHz — 0.5-mile

Test FCC Part 15.209

Test QP Antenna . Detector
Fre(:lvntll_lezr;cy Data AF?‘?Q;SMP ((?;zl\'lll/t;) Limits Distance/ M(ng)m PK, or
(dBuv) (dBuV/m) | Polarization QP

All emissions were less than 6 dB above the noise floor.

Test Date: June 26, 2023

Tested By
Signature:

Eﬂ /A}qﬁn/éwl/Name: lan Charboneau

Table 14. Intentional Radiator, Radiated Emissions, 30 MHz to 1000 MHz - 0.5-

mile
Test FCC Part 15.209
Frequency ng; AF+CA-AMP Results Li(r}nFi’ts &2:2:2:/ Margin Ds:(ec;gr
(MHz) | (4Buv) (dB/m) | (dBuV/m) | 4p.v/m) | Polarization | (9B QP
All emissions outside of the fundamental were less than 6 dB above the noise floor.
Test Date: June 26, 2023
TestedBy _ |
Signature: oy /,@KJW,/Name: lan Charboneau
Table 15. Intentional Radiator, Peak Radiated Emissions, 1 GHz to 12 GHz -
0.5-mile
Test FCC Part 15.209
Frequency ng; AF+CA-AMP Results L?n\:i?s &2:2:2:/ Margin Ds:(ec;gr
(MHz) | (4Buv) (dB/m) | (dBuV/m) | 4. v/m) | Polarization | (9B AVG
All emissions outside of the Harmonics were less than 6 dB above the noise floor.

Test Date: June 26, 2023
TestedBy

Signature: _La OMWM,/Name: lan Charboneau
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2.19 Measurement Uncertainty

The measurement uncertainties given were calculated using the method
detailed in CISPR 16-4. A coverage factor of k=2 was used to give a level of
confidence of approximately 95%.

219.1 Conducted Emissions Measurement Uncertainty

Measurement Uncertainty (within a 95% confidence level) for this test is £ 2.78
dB.

The data listed in this test report does have sufficient margin to negate the
effects of uncertainty. Therefore, the EUT unconditionally meets this requirement.
2.19.2 Radiated Emissions Measurement Uncertainty

For a measurement distance of 3 m the measurement uncertainty (with a 95%
confidence level) for this test using a Biconical Antenna (30 MHz to 200 MHz) is £
5.39 dB. This value includes all elements of measurement.

The measurement uncertainty (with a 95% confidence level) for this test using
a Log Periodic Antenna (200 MHz to 1000 MHz) is £ 5.18 dB.

The measurement uncertainty (with a 95% confidence level) for this test using
a Horn Antennais + 5.21dB.

The data listed in this test report does have sufficient margin to negate the
effects of uncertainty. Therefore, the EUT unconditionally meets this requirement.
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