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1. Scope
This test report certifies that the ShotTracker Court Sensor 2.4 GHz Bluetooth Low Energy
Radio, as tested, meets the FCC Part 15, Subpart C and ISED Canada RSS-247, Issue 2
requirements. The scope of this test report is limited to the test sample provided by the
client, only in as much as that sample represents other production units. If any significant
changes are made to the unit, the changes shall be evaluated and a retest may be required.

Revision R1 — Added 99% bandwidth measurements. Reference Section 7.11.

2. Product Details

2.1. Manufacturer: ShotTracker

2.2. Model Number: Court Sensor

2.3. Serial Number: Pre-production

2.4. Description: Basketball Location Sensor. Receives UWB location beacons from nearby
tags and balls, processes them, and then relays the location data to a
server.

2.5. Power Source: DC 48 Volts, POE

2.6. Hardware Revision: Rev D

2.7. Software Version: 1.2.395

2.8. Modulation Type: GFSK

2.9. Operating Frequency: 2.4 GHz to 2.4835 GHz Nominal
2.10. EMC Modifications: None

3. Product Configuration
3.1. Operational Characteristics & Software

Hardware Setup:
Two samples were supplied for test:

o The first was an unmodified sample suitable for radiated emissions
measurements.

e The second utilized a surface mount U.FL connector place of the integrated
chip antenna. This facilitated the use of a U.FL to SMA cable suitable for
connecting the device under test to the measurement equipment.

The two samples were otherwise identical.

Software Setup:
The device used the conventional Nordic command set for setting the required
channels, modulation, etc. as required for testing. The command set was embedded
in a C program which was compiled and uploaded to the device under test.

The device under test is a fixed position device. Therefore, it was not rotated
through three orthogonal axes in accordance with ANSI C63.10, section 5.10.1, as
required for a hand held or body worn device.
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3. Product Configuration (continued)
3.2. EUT Hardware

Model/Part # / : Input Freg S :
Manufacturer . Serial Number
Options Voltage| (Hz) Description/Function
ShotTracker S8A1 N/A 48 VDC Basketball Location Sensor '

! Two separate units were used for radiated and conducted test measurements.

3.3. EUT Cables/Transducers

Cable Type Length Shield From To
Ethernet Variable No PC ShotTracker Anchor

3.4. Support Equipment

Manufacturer Model/Part # / Options Serial Number I AT Description/Function
Voltage| (Hz)
Dell Inspiron E1505 5573349937 120 60 | Laptop used for configuration

3.5. Block Diagram

OATS Ground Plane

Drawing is not to scale

______________________ %mpte_@l--_------*[j]_\

HP 8449B
Ethernet or other
Cable Preamp2
w/POE |
R&S FSV40
Spectrum
Analyzer?
f 1 Measurement distance varies according
Laptop for to the measurement being made.
Remote
Configuration 2 Equipment listed is representative of the

equipment used. See the test equipment
%\ list for details.
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Issue Date: 6/17/2019

4. Measurements Parameters

4.1. Measurement Equipment Used to Perform Test

Device Manufacturer |Model No.| Serial No. | Cal Due |Interval
EMI Test Receiver, 9kHz - 7GHz ! Rohde & Schwarz ESR7 101156 7/23/2018 3 Years
Spectrum Analyzer 20 Hz — 40 GHz 2 Rohde & Schwarz FSV40 100899 7/23/2018 3 Years
Spectrum Analyzer, 9 kHz - 40 GHz 8 Rohde & Schwarz FSVR40 100909 5/3/2019 2 Years
Spectrum Analyzer, 2 Hz - 26 GHz 4 Rohde & Schwarz FSW26 102057 12/7/2018 2 Years
EMI Receiver Hewlett Packard 8546A 3650A00360 12/6/2018 3 Years
Passive Loop Antenna, 9 kHz to 30 MHz EMCO 6512 9309-1139 10/26/2018 | 2 Years
Biconilog Antenna, 30 MHz to 2 GHz Sunol Sciences JB1 A050913 6/3/2019 2 Years
Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 2/22/2019 3 Years
Horn Antenna, 18 GHz to 40 GHz Com-Power AH-840 3075 10/11/2018 | 2 Years
Preamplifier, 1 GHz to 26.5 GHz Hewlett Packard 8449B 3008A00329 7/22/2018 3 Years
LISN 50 ohm 50 pH, 9 kHz to 30 MHz EMCO 3825/2 9109-1860 11/17/2018 1 Year
2.4 GHz Band Reject Filter Micro-Tronics BRM50702 150 1/23/2019 1 Year
EMI Receiver, 9 kHz to 6.5 GHz Hewlett Packard 8546A 3330A00115 12/4/2018 2 Years
Digital Barometer Control Company 4195 ID236 10/8/2017 2 Years
' ESR7 Firmware revision: V3.36, SP2 Date installed: 11/02/2017 Previous V3.36, installed 05/16/2017.
2 FSV40 Firmware revision: V2.30 SP4, Date installed: 05/04/2016 Previous V2.30 SP1, installed 10/22/2014.
®FSVR40 Firmware revision: V2.23 SP1, Date installed: 08/19/2016 Previous V2.23, installed 10/20/2014.
*FSW26  Firmware revision: V2.80, Date installed: 10/28/2017 Previous V2.61, installed 04/04/2017.
4.2. Measurement Software
Manufacturer Dig(f:trvivpaggn I;/Incilc;ae?L Rev. Report Sections
Compliance Worldwide Gen;—gstitoﬁespgf;tware TC?:LS&?S? 10 ConSeupCot?tngrr?ésr:itci)g: et

4.3. Measurement & Equipment Setup

Test Dates: 6/27/2018 — 7/6/2018, 5/16/2019

Test Engineer:

Normal Site Temperature (15 - 35°C):
Relative Humidity (20 -75%RH):
Frequency Range:

Measurement Distance:

Brian Breault
19.0
31

30 kHz to 40 GHz
3, 1.5, 1 and 0.3 Meters

200 Hz -10 kHz to 150 kHz

9 kHz - 150 kHz to 30 MHz
120 kHz -30 MHz to 1 GHz

1 MHz - Above 1 GHz

1 kHz - 10 kHz to 150 kHz

30 kHz - 150 kHz to 30 MHz

300 kHz - 30 MHz to 1 GHz

3 MHz - Above 1 GHz
Peak, QP -10kHzto 1 GHz
Peak, Avg - Above 1 GHz
Unless otherwise specified.

EMI Receiver IF Bandwidth:

EMI Receiver Average Bandwidth:

Detector Function:
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4. Measurements Parameters (continued)

4.4.

4.5.

Measurement Procedures

Test measurements were made in accordance FCC Part 15.247: Operation within the
bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5850 MHz, and 24.0 - 24.25 GHz.

The measurement procedures in this report are in accordance with ANSI C63.10-2013:
American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices. FCC OET Publication Number KDB 558074 D01 v04, Guidance for
Performing Compliance Measurements on Digital Transmission Systems (DTS)
Operating Under 815.247, dated April 5, 2017, was also referenced for the test
procedures used to generate the data in this report. All references to FCC OET
publication number 558074 refer to this version of the publication.

All radiated emissions measurements include correction factors for antenna, cables,
preamp and attenuators, if used.

Measurement Uncertainty
The following uncertainties are expressed for an expansion/coverage factor of K=2.

RF Frequency +1x10°8
Radiated Emission of Transmitter +4.55dB
Radiated Emission of Receiver +4.55 dB
Temperature +0.91°C
Humidity +5%

5. Choice of Equipment for Test Suits
5.1 Choice of Model

This test report is based on the one test sample supplied by the manufacturer. These
units are reported by the manufacturer to be equivalent to the production units.

5.2 Presentation

The test samples were tested complete with all required ancillary equipment. Refer to
Section 3 of this report for product equipment configuration.
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5. Choice of Equipment for Test Suits (continued)

5.3 Choice of Operating Frequencies
The device under test, as tested, operates on 40 channels, from channels 0 to 39 in the
2.4 GHz band.
In accordance with ANSI C63.10-2013, section 5.6, and FCC Part 15.31 (m), the choice
of operating frequencies selected for the testing detailed in this report are as follows:

Channel Frequency Channel Frequency Channel Frequency Channel Frequency

(MHz) (MHz) (MHz) (MHz)

37 2402 9 2422 18 2442 28 2462
0 2404 10 2424 19 2444 29 2464
1 2406 38 2426 20 2446 30 2466
2 2408 11 2428 21 2448 31 2468
3 2410 12 2430 22 2450 32 2470
4 2412 13 2432 23 2452 33 2472
5 2414 14 2434 24 2454 34 2474
6 2416 15 2436 25 2456 35 2476
7 2418 16 2438 26 2458 36 2478
8 2420 17 2440 27 2460 39 2480

5.4 Mode of Operation
Modulation type : GFSK
Payload pattern : PRB9
Frame Length : 37 bytes (0x25)
Power Setting : Max (+4 dBm) (Maximum)

For band edge measurements (section 7.6), the DTS bandwidth measurements were
taken into consideration for the worst case examples.
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6. Measurement Summary
o noaoyy | Test
Test Requirement Rule lssue 2 Report Result
Reference Section Section
Antenna Requirement 15.203 I;§§;G§6N8 71 Compliant
Minimum DTS Bandwidth 15.247 (a) (2) 52a 7.2 Compliant
Maximum Peak Conducted Output Power 15.247 (b) (1) 54d 7.3 Compliant
Operation with directional antenna gains .
greater than 6 dBi 15.247 (b) (4) 54f 7.4 Compliant
Spurious Radiated Emissions 15.247 (d) Rzg;ce;EN Compliant
7.5
Spurious Radiated Emissions RSS-GEN .
(> GHz) - Harmonic Measurements 15.247 (d) Issue 4 Compliant
Lower and Upper Band Edges 15.247 (d) RESCSEN 7.6 Compliant
Emissions in Non-restricted Frequency 15.247(e) 55 77 Compliant
Bands
Peak Power Spectral Density 15.247(e) 52b 7.8 Compliant
AC Power Line Conducted Emissions 15.207 ISFiﬁSf§E8N8 7.9 Compliant
Duty Cycle 15.207 Egﬁ;i%’; 7.10 Compliant
99% Bandwidth Measurements 15.207 REZ;SEN 7.11 Compliant
. . RSS-GEN
Public Exposure to Radio Frequency Energy 11307 (b) (1) | Issue 4 §5.5 712 Compliant
Levels RSS 102
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7. Measurement Data
7.1. Antenna Requirement (15.203)

Requirement: 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.

Results: The device under test utilizes a chip antenna soldered to the PC board.
It is not user accessible.

Page 9 of 56

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax (603) 887 6445
www.complainceworldwide.com



ompliance
orldwide

Test Number: 271-18R1

7. Measurement Data
7.2. Minimum DTS Bandwidth
Requirement: (15.247 (a) (2)
Systems using digital modulation techniques may operate in the 902 -

928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The
minimum 6 dB bandwidth shall be at least 500 kHz.

® A

|ACCREDITED|

CEl

Issue Date: 6/17/2019

Procedure:  This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 8.1 Option 1, DTS (6
dB) Channel Bandwidth.

Results: The device under test meets the minimum 500 kHz DTS (6 dB)

bandwidth requirement.

-6 dB -6 dB
Frequency | Bandwidth | Bandwidth
Channel (MH2) 1 Mbps 2 Mbps Result
(kHz) (kH2)
0 2402 692.53 >500 Compliant
19 2440 687.33 >500 Compliant
39 2480 687.93 >500 Compliant
7.2.1. Low Channel — 37, 2402 MHz
'Spectrum L
Ref Level 5.00 dém Offset 10.23 dB & RBW 100 kHz
je ALL SdB  SWT 10.1 ms & VBW 300 kHz Mode Sweep
Wz71-18 ShotTracker Anchor Minimum DTS (-6 dB) Bandwidth @ 1Pk View
Mi1[1] 0.82 dBm
2.402010600 GHz
S-dipr 5.000 dBn B 6.00 dB
Bw 692.530000000 kHz
0d M1 0 factor 3468.5
\,«\/”‘/
S dir ///\ \‘M/—\\
10 dBn 4
15 dB f/ \\
-20 dB /
25 dB // \\
30 dB
7 "
-35 d@
CF 2.402 GHz 10001 pts Span 2.0 MHz
,“\ | Measuring...  @UERRANED W 10:50:23 AM
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Issue Date: 6/17/2019

7. Measurement Data

7.2. Minimum DTS Bandwidth (15.247 (a) (2)) (continued)

7.2.2. Middle Channel — 17, 2440 MHz

Spectrum :%1
Ref Level 5.00 dém Offset 10.23 dB & RBW 100 kHz
e ALL Sdi  BWT 10.1 ms & VBW 300 kHz Mode Sweep

l271-158 ShotTracker Anchor Minimum DTS (-6 dB) Bandwidth @ 1Pk View
Mi1[1] -0.98 dBm
2.440008800 GHz
S-dom: 5.000 dBn 1B 6.00 dB
Bw 687.330000000 kHz
k1 Q factor 3550.0

0 dBm ’\‘q

%

-10 dBm /‘
-15 dém

-20 deém \
-25 dem /‘/ \
-30 dém 7 \ v |
-35 dém
CF 2.44 GHz 10001 pts Span 2.0 MHz
8 ,“; Measuring...  [EERRRENNN W 10551155 AM
Date: 27.JUM.2018
7.2.3. High Channel — 39, 2480 MHz
Spectrum :%1
Ref Level 5.00 dém Offset 10.23 dB & RBW 100 kHz
e ALL Sdi  BWT 10.1 ms & VBW 300 kHz Mode Sweep
'271-18 ShotTracker Anchor Minimum DTS (-6 dB) Bandwidth @ 1Pk View
Mi[1] -1.18 dBm
2.480009800 GHz
S 5.000 dBn 1B 6.00 dB
Bw 687.930000000 kHz
sh1 Q factor 3605.0
0 dBm: '\’-\

-10 dBm /
-15 dem

-20 deém
-25 dam /I \
-30 dBm / \\
il
-35 dém
CF 2.48 GHz 10001 pts Span 2.0 MHz
L I Measuring...  JRRRNENLD G e 5y ALY
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7. Measurement Data (continued)
7.3. Maximum Peak Conducted Output Power

Requirement: (15.247 (b) (3))
The maximum peak conducted output power of the intentional radiator
shall not exceed the following: For systems using digital modulation in
the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt (+30 dBm).

Procedure:  This test was performed in accordance with the procedure detailed in
FCC OET publication number KDB 558074, Section 9.1.1.

Test Note: A spectrum analyzer resolution bandwidth of 1 MHz and a video
bandwidth of 3 MHz were used to meet the requirements of FCC OET
publication number 558074, Section 9.1.1 and the measured product
DTS bandwidth.

Results: The device under test meets the required maximum peak conducted
output power level of 1 Watt.

Maximum Peak _
BLE Frequency | Peak Conducted L Margin Result
Channel Output Power
(MHz2) (dBm) (dBm) (dB)
0 2402 -0.73 30.00 -30.73 Compliant
19 2440 -0.86 30.00 -30.86 Compliant
39 2480 -1.09 30.00 -31.09 Compliant

7.3.1. Low Channel — 37, 2402 MHz
Spectrum | [%

Ref Level 5.00 dém Offset 10.23 dB & RBW 1 MHz

e ALL 5dB SWT 10.1 ms & VBW 3 MHz Mode Sweep
¥z71-18 ShotTracker Anchor Maximum Peak Conducted Output Power @1Pk View

Mi[1] 0.73 dBm
2.401732530 GHz

- T

/ N

-15 dBm / \

20 dBm A / \\

wand /. N\

-30 dB;

CF 2.402 GHz 10001 pts Span 5.0 MHz
—
| Measuring...  EREERERED e 10:59:13 AM
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7. Measurement Data

7.3. Maximum Peak Conducted Output Power (continued)
7.3.2. Middle Channel — 17, 2440 MHz

Spectrum :%1
Ref Level 5.00 dém Offset 10.23 dB & RBW 1 MHz
jo ALt Sdi  BWT 10.1 ms & VBW 3 MHz Mode Sweep
7115 ShotTracker Anchor Maximum Peak Conducted Output Power @1Pk View
mMi[1] -0.86 dBm
2.439761020 GHz
S 5.000 dBmr
0 dei / . 2 \
-5 dBm / \
-10 6B // \\
-15 dB / \
-20 dBm /" \\
-25 dem
-30
CF 2.44 GHz 10001 pts Span 5.0 MHz
L : Measuring...  [EERRRENED W6 10:58:08 AM
7.3.3. High Channel — 39, 2480 MHz
Spectrum ] :%1
Ref Level 5.00 dém Offset 10.23 dB & RBW 1 MHz
jo ALt Sdi  BWT 10.1 ms & VBW 3 MHz Mode Sweep
7115 ShotTracker Anchor Maximum Peak Conducted Output Power @1Pk View
mMi[1] -1.09 dBm
2.479723030 GHz
S 5.000 dBmr
0dB M1
o / >
-5 dBrm 7 \\
-10d8 // \\
-15 dB / \
-20 dBm /-" \\
-25 dem
-30 de
CF 2.48 GHz 10001 pts Span 5.0 MHz
L : Measuring...  [EERRRENED W6 1101527 AM
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7. Measurement Data
7.4. Operation with directional antenna gains greater than 6 dBi (15.247 (b)(4))
Requirement: If transmitting antennas of directional gain greater than 6 dBi are used,

DUT Status:

the conducted output power from the intentional radiator shall be
reduced below the stated values in paragraphs (b)(1), (b)(2), and (b)(3)
of FCC Part 15.247, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

Systems operating in the 2400 — 2483.5 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi provided the maximum
peak output power of the intentional radiator is reduced by 1 dB for
every 3 dB that the directional gain of the antenna exceeds 6 dBi.
Systems operating in the 5725 — 5850 MHz band that are used
exclusively for fixed, point-to-point operations may employ transmitting
antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter peak output power.

Procedure: Not applicable for the device under test.

The DUT utilizes a Johanson Technology part number 2450AT18A100
2.4GHz SMT mounted mini antenna, with an approximate gain of 0.5
dBi peak and therefore is exempt from this requirement.
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7. Measurement Data (continued)
7.5. Transmitter Spurious Radiated Emissions (30 kHz to 40 GHz)
7.5.1 Transmitter Spurious Radiated Emissions
Requirement: (15.209) The Emissions from an intentional radiator shall not exceed the

Procedure:

Test Notes:

Results:

field strength levels specified in the following table:

Frequency Range Distance Limit

(MHz) (Meters) (dBpv/m)*
0.009 to 0.490 3 128.510 93.8
0.490 to 1.705 3 73.8 10 63.0

1.705 to 30 3 69.5

30 to 88 3 40.0

88 to 216 3 43.5

216 to 960 3 46.0

>960 3 54.0

"Measurements in the 9 to 90 kHz, 110 to 490 kHz and above 1000 MHz ranges
employ an average detector. Otherwise a quasi-peak detector is used.

This test was performed in accordance with the procedure detailed in
FCC OET publication number 558074, Section 12.0: Emissions in
restricted frequency bands and FCC 47CFRPart 15.209: Radiated
Emission Limits; General Requirements.

The test methods used to generate the data in this test report is in

accordance with ANSI C63.10:2013, American National Standard for
Testing Unlicensed Wireless Devices.

Measurements were made from the lowest oscillator frequency as
stated by the manufacturer (32.768 kHz) to the 10™ harmonic of the
highest transmitter frequency or 40 GHz, whichever is lower.

Reference FCC Part 15.33(a) and FCC Part 15.33(a)(1).

Each of the test modes documented within the test report were
evaluated and the worst case of each of the test modes is detailed in
this section. A full set of measurement scans are presented in Appendix
A of this test report.

The Emissions from the DUT did not exceed the field strength levels
specified in the above table.

Worst-Case Field FCC : Receive

Measured Part 15.209| Margin | Reference Antenna

Frequency Range Frequency S i Limit Polarity

(MHz) (dBpVv/m) | (dBpV/m) | (dB) |Appendix A (H/IV)
30 kHz - 150 kHz 0.03249 102.00 117.36 | -14.81 A1.3.1 Parallel
150 kHz - 30 MHz 0.88555 57.40 68.67 -11.27 A2.2.3 Gnd Parallel

30 MHz - 1000 MHz 237.07620 43.67 46.00 -2.33 A3.1 H
1000 MHz - 10000 MHz | 9701.860 44.85 54.00 -9.15 A4.3.1 H
10000 MHz - 18000 MHz | 17923.360 51.39 54.00 -2.61 A5.1.1 H
18000 MHz - 40000 MHz | 39532.500 50.14 54.00 -3.86 AB.1.2 \
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.5. Transmitter Spurious Radiated Emissions (30 kHz to 40 GHz)
7.5.2. Transmitter Spurious Radiated Emissions (Harmonic Meas.) Test Results
Worst case measurements of harmonics that fall into the restricted bands.
7.5.2.1. 2.4 GHz, BLE

Freq. Fi((a(ljcliBS:/r/enqth Limit Margin Antenna
(MH2) HV/m) (dBuv/m) (dBuv/m) P?:;l\rl/)ty Result
Peak Average Peak Average Peak | Average

4804 52.64 41.10 74.00 54.00 -21.36 -12.90 Vv Compliant
4880 52.84 42.52 74.00 54.00 -21.16 -11.48 Y Compliant
4960 53.44 43.13 74.00 54.00 -20.56 -10.87 \Y Compliant
7320 52.35 38.52 74.00 54.00 -21.65 -15.48 \Y Compliant
7440 52.30 38.72 74.00 54.00 -21.70 -15.28 H Compliant
12010 59.84 46.05 74.00 54.00 -14.16 -7.95 H Compliant
12200 60.02 45.62 74.00 54.00 -13.98 -8.38 \Y Compliant
12400 59.53 4515 74.00 54.00 -14.47 -8.85 Vv Compliant
19216 60.82 46.66 74.00 54.00 -13.18 -7.34 Vv Compliant
19520 61.27 46.89 74.00 54.00 -12.73 -7.11 H Compliant
19840 61.01 46.89 74.00 54.00 -12.99 -7.11 H Compliant
22320 63.26 48.79 74.00 54.00 -10.74 -5.21 H Compliant

L All correction factors are stored in the spectrum analyzer and applied to these column entries.
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7. Measurement Data (continued)

7.6. Band Edge and Out of Band Measurements

Requirement: 15.247(d) In any 100 kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, as permitted under
paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition,
radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits
specified in Section 15.209(a) (see Section 15.205(c)).

For the lower band edge, this measurement was performed in
accordance with the procedure detailed in FCC OET publication
number 558074, Section 11: Emissions in non-restricted frequency
bands.

For the upper band edge, this measurement was performed as a typical
restricted band radiated emissions measurement above 1 GHz. Peak
and CISPR average detectors and a 1 MHz resolution and 3 MHz video
bandwidth were utilized.

Procedure:

Results: The DUT met the 20 dB requirement at the lower band edge and the

Part 15.209 requirements at the upper band edge.

7.6.1. Lower Band Edge

Max PSD Max PSD Minimum
Band Edge Lowest Max PSD (100 kHz) (100 kHz) Required
Fre ueng Transmitter | (100 kHz) at to Band |Max PSD to
q Y| Frequency |(Measured) | Band Edge | Edge Delta | Band Edge | Result
(Calculated)| (Measured) Delta
(MHz2) (MHz) (dBm) (dB) (dB) (dB)
2400 2402 -0.81 -49.48 -48.67 -20 Compliant

Note: Reference the plot on the following page.
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Test Number: 271-18R1

7. Measurement Data (continued)

7.6. Band Edge and Out of Band Measurements (continued)
Lower Band Edge

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 6/17/2019

rSpectn_li'ﬂ L
Ref Level 5.00 dém Offset 10.23 dB & RBW 100 kHz
b AL SdB  SWT 10.1 ms & VBW 300 kHz Mode Sweep
¥z71-18 ShotTracker Anchor Lower Band Edge @ 1Pk Yiew
mi[1] -0.81 dBm
2.402009350 GHz
20 dBm D2[1] 48.67 dB
2.010350 MHz
10 de
000 de 1 B
0 dBm: /\,.J
-10 dém 7 ]
20 dBm /r \\
-30 dBm e
-40 dBém
-50 dém M\/—
Start 2.398 GHz 10001 pts Stop 2.403 GHz
Marker
Tgeel Ref | Tre | ¥-value | ¥-value |  Function | Function Result |
M1 1| 2.40200935 GHz | -D,81 dBm |
Dz2] M1 1 -2.01035 MHz | -48.67 db |
D3 M1 1 -2,34577 MHz | -49.42 dB |
JL Measuring...  [EERRRENED W6 11118118 AM
7.6.2. Upper Band Edge and Worst Case Out of Band
Upper Band Edge
Eggg Field Strength Limit Margin
Frequency (dBpv/m) (dBpv/m) (d8) Result
(MHz) Peak Average Peak Average Peak Average
2483.5 57.56 35.33 74 54 -16.44 -18.67 Compliant
Worst Case Out of Band
Band Edge |Out of Band Field Strength Limit Margin
Frequency | Frequency (dBuVv/m) (dBpVv/m) (dBuv/m) Result
(MHz) (MHz) Peak Average Peak Average Peak Average
2483.5 2483.8420 56.58 34.75 74 54 -17.42 -19.25 | Compliant

Note: Reference the plots on the following page.
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Issue Date: 6/17/2019

7. Measurement Data (continued)

7.6. Band Edge and Out of Band Measurements (continued)

rSpectrui'ﬂ r'%-:
Ref Level 100.00 dBuv/m @ RBW (CISPR) 1 MHz
b AL 5dB  SWT 13s @ VBW 3 MHz Mode Sweep
TOF
271-18 ShotTracker Anchor Upper Band Edge @ 1Pk View@2CA View
| M1[1] 05.77 dBpV/m
110 dBpv e 2.480259680 GHz
|_ | m2[2] 89.99 dBUV/m
100 i = w540 2.480159000 GHz
90 deuvim
80 dapv/m
70 depvim
M3y
40 dhvjm ¥
30 dBuv —
F1
Start 2.477 GHz 23500 pts Stop 2.49 GHz
Marker
Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1 1 2.48025968 GHz | 95.77 dBpv/m |
M2 2 2.480150 GHz | £9.99 dBv/m |
M3 1 2.4834989 GHz 57.56 dBpv/m
M4 2] 2.4835 GHz | 35.33 dBpV/m |
MS | 1| 2.483841983 GHz | 56,58 dBpv/m |
Ma 2 2.483841983 GHz | 34.75 dBpv/m |
11 Measuring..  LULLLLLED W8 oyt
Band edge measurements were taken in real-time.
7.6.3. Lower Restricted Band, 2.310 MHz to 2390 MHz
= Field Strength Limit Margin
(g LIy dBpV/m dBpV/m dB
(MH2) (dBuv/m) (dBuv/m) (dB) Result
Peak Average Peak Average Peak Average
2321.6428 48.2 36.47 74 54 -25.8 -17.53 Compliant
7.6.4. Upper Restricted Band, 2483.5 MHz, to 2500 MHz
Frequency Field Strength Limit Margin Result
(MHz2) (dBuv/m) (dBuv/m) (dB)
24835158 | 58.32 | 35.14 74 | 54 | 1568 | -18.86 Compliant

Note: Reference the plots on the following page.
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7. Measurement Data (continued)
7.6. Band Edge and Out of Band Measurements (continued)
Lower Restricted Band, 2310 MHz, to 2390 MHz

Spectrum :%1
Ref Level 72.00 dBuv/m  RBW (CISPR) 1 MHz
j ALt 5dB  SWT 80 s & VBW 3 MHz Mode Sweep
TODF
|E71-15 ShotTracker Anchor Lower Restncted Band @ 1Pk View@2CA View
mMi1[1] 48.20 dBpV/m
2.32149880 GHz
ey mM2[2] 36.47 dBpV/m
7RV 2.32164280 GHz
72.000 dapvfm
70 dBuv/m
65 dBuv/ir
&0 dBuv/m
55 dBuv/m
50 dBuv/m
40 dBpv/
35 dapv/m _"JA’\\._.,_.—-M = Ay
" [ "‘—-—-_,___‘_,_.—-—'f
Start 2.31 GHz 10001 pts Stop 2.39 GHz
= m—
L i Measuring...  QRARRNNLD G T

Upper Restricted Band, 2483.5 MHz, to 2500 MHz

i Spectrum ] [‘%‘]

Ref Level 100.00 dBpV/m @ RBW (CISPR) 1 MHz
o AL 5dB  SWT 1655 @ VBW 3MHz Mode Sweep
TODF
¥=71-18 ShotTracker Anchar Upper Restricted Band @ 1Pk View@2CA View
mMi[1] 58.32 dBpV/m
- 2.483515800 GHz
110 R/ M2[2] 35.14 dBpv/m

2.483534050 GHz

HBE-dBvfm——————100.000 dBpv/r

90 dBpv/m

80 dBuv/m

D2 74.000 dBuv/

70 deuv/m

0 dBuv/m

40 dBpv/m
L‘—‘—-_
30 dBpvim
20 dBuv/T
Start 2.4835 GHz 23500 pts Stop 2.5 GHz
-r r —
i J1 | Measuring... WRREERED e joppiimie
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.7. Emissions in Non-restricted Frequency Bands

Requirement: 15.247(d) In any 100 kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is
operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth
within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided
the transmitter demonstrates compliance with the peak conducted
power limits.

Test Notes:  Peak in-band measurements were taken at the time the DTS (-6 dB)
bandwidth measurements were made. These values were used as the
reference levels for the following measurements. Refer to section 7.2 of
this report for these values.

Results: The DUT met the 20 dB requirement emission level delta requirement in
the non restricted frequency bands.

Emissions in Non-restricted Frequency Bands

Ma;iSrTDum Worst Case Maximum PSD Delta to Minimum

00k | Coduency | Outorbaaa | MENMUMPSD | Reduired | Resul
(dB/m) (MHz) (dBm)
-0.82 4803.42 -50.64 -49.82 -20 dB Compliant

"Taken from Section 7.2 - DTS Bandwidth

7.7.1. Emissions in Non-restricted Frequency Bands, Plot 1 of 3

Spectrum | =
Ref Level 0.00 déBm Offset 10.23 dB & RBW 100 kHz
e ALL SdB  SWT 30.1 ms & VBW 300 kHz Mode Sweep

f271- 18 ShotTracker Anchor Emissions in Non-Restricted Frequency Bands @ 1Pk View
Mi[1] 54.67 dBm
777.6670 MHz

-10 dBm

20 dRm=—r, _20.820 de

-30 dém

-40 dBm

-50 dem

-60 dBm

-70 dBm - - |

-80 dém

-90 de

Start 30.0 MHz 30001 pts Stop 1.0 GHz
i | measuring.. @RARNNAED W@ ST
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7. Measurement Data (continued)
7.7. Emissions in Non-restricted Frequency Bands (continued)
7.7.2. Emissions in Non-restricted Frequency Bands, Plot 2 of 3

i Spectrum ] [‘%‘]

Ref Level 0.00 dém Offset 10.23 dB & RBW 100 kHz

e ALL Sdi  BWT 90 ms & VBW 300 kHz Mode Sweep

[z71-18 ShotTracker Anchor Emissions in Non-Restricted Frequency Bands @ 1Pk View

mMi[1] -50.64 dBm
4.803420 GHz

-10 dBm

=20 dBm=—trq _o E20 dBmy

-30 dem

-40 dBm

-50 dBm ‘ ‘

-90 di L
F2
F1
Start 1.0 GHz 30001 pts Stop 10.0 GHz
8 : : Measuring...  [EERRRENED W6 11538122 AM

7.7.3. Emissions in Non-restricted Frequency Bands, Plot 3 of 3

i Spectrum ] [‘%‘]

Ref Level 0.00 dém Offset 10.23 dB & RBW 100 kHz

e ALL Sdi  BWT 300 ms & VBW 300 kHz Mode Sweep

[z71-18 ShotTracker Anchor Emissions in Non-Restricted Frequency Bands @ 1Pk View

mMi[1] -59.08 dBm
38.654500 GHz

-10 dBm

20 dBm=—2tr1 _oggog dbm

-30 dem

-40 dBm

-50 dBm

-80 dBm
-90 di
Start 10.0 GHz 30001 pts Stop 40.0 GHz
" —
il | Measuring..  GRNNNACHD W6 11:41:21 AM

I 4L
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Issue Date: 6/17/2019

7. Measurement Data (continued)
7.8. Peak Power Spectral Density (15.247(¢e))

Requirement:

Procedure:

Results:

For digitally modulated systems, the power spectral density conducted
from the intentional radiator to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in
accordance with the provisions of paragraph (b) of FCC Part 15.247.
The same method of determining the conducted output power shall be
used to determine the power spectral density.

FCC OET publication number 558074, Section 10.2: Method PKPSD
(peak PSD). FCC OET 662911 was referenced to determine the
procedure for measuring in-band power spectral density of transmitters
with multiple outputs in the same band.

The DUT met the required power spectral density limit at the tested
frequencies.

Measurement Results in 2400 MHz to 2483.5 MHz Band

. Maximum
Maximum i
F PSD Limit Margi
Channel | cauency Frequency Spectral i argin Result
Density
(MHz) (MHz) (dBm/3 kHz) |(dBm/3 kHz) (dB)
37 2402 2401.9850 -16.12 8.0 -24.12 Compliant
17 2440 2439.9678 -16.31 8.0 -24.31 Compliant
39 2480 2479.9854 -16.47 8.0 -24 .47 Compliant
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7. Measurement Data (continued)

7.8. Peak Power Spectral Density (15.247(e)) (continued)
7.8.1. Low Channel — 37, 2402 MHz

Spectrum l:%:x
Ref Level 5.00 dém Offset 10.23 d&é & RBW 3 kHz
e ALL Sdi  BWT 30.1 ms & VBW 10 kHz Mode Sweep
Wz71-18 ShotTracker Anchor Emissions Peak Power Spectral Density @1Pk View
Mi[1] -16.12 dBm
10 dem 2.4019850050 GHz
5.000 dBm
Q dem
-10 dém
20 dBm A VL . lﬂl}nl

O B Lk

-3adz:. ) ”g'fﬁwhww%wn W"l' iy v!"fﬂr{\']'[’.ﬂfm‘t- UU“WW

Y i

l;‘?vl r
0 dBm:

-70 dBm

-80 dBém

CF 2.40174968 GHz

30001 pts sEan 1.0 MHz
L ,“; | Measuring..  ERRNRNED 11555521 AM

7.8.2. Middle Channel — 17, 2440 MHz

i Spectrum ]

o
v

Ref Level 5.00 dém Offset 10.23 d&é & RBW 3 kHz
e ALL Sdi  BWT 30.1 ms & VBW 10 kHz Mode Sweep

Wz71-18 ShotTracker Anchor Emissions Peak Power Spectral Density @1Pk View

Mi[1]
10 dem

5.000 dBn

-16.31 dBm
2.4399677660 GHz

Q dem

-10 dém

AT

-20 dBm i W) flv”
OO P Y

-40 dBm

i
v

-50 dém,

-60 dBm

-70 dBm

-80 dBém

CF 2.43973434 GHz

30001 pts sEan 1.0 MHz
L ,“; | Measuring..  EERRRRNNN 11552034 AM
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7. Measurement Data

7.8. Peak Power Spectral Density (15.247(e)) (continued)
7.8.3. High Channel — 39, 2480 MHz

Spectrum :%1
Ref Level 5.00 dém Offset 10.23 d&é & RBW 3 kHz
e ALL Sdi  BWT 30.1 ms & VBW 10 kHz Mode Sweep
Wz71-18 ShotTracker Anchor Emissions Peak Power Spectral Density @1Pk View
mi[1] -16.47 dBm
10 dem 2.4799854040 GHz
5.000 dBm
Q dem
-10 dém
M1
-20 dém h"‘;‘h‘ﬂ H\ﬁq‘vﬁ“ﬂ e
[
N T R o L T
30 dBm L “y‘”ﬂnr'#nqj i T
AN ﬂll'J u
il
-40 dém k\‘ H
)J #
|I-5EI dﬂ.w ﬁ,‘ﬂ‘.
-60 dBém
-70 dBm
-80 dBém
CF 2.47971868 GHz 30001 pts Span 1.0 MHz
L : | Measuring...  @ERRNRRED W 11657126 AM
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.9. Conducted Emissions

Requirement: 15.207 With certain exceptions, an intentional radiator that is designed

Procedure:

Test Notes:
Results:

to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency
or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the
limits in the following table, as measured using a 50 pH/50 ohms line
impedance stabilization network (LISN).

Frequency Range Limits
(MH2) (dBuY)
Quasi-Peak Average
0.15t0 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0t0 30.0 60 50

* Decreases with the logarithm of the frequency.

This test was performed in accordance with the procedure detailed in
ANSI C63.10-2013, Section 6.2: Standard test method for ac power-line
conducted emissions from unlicensed wireless devices.

The device was tested using the support equipment laptop.

The device under test meets the FCC Part 15.207 test requirements.

Measurement & Equipment Setup

Test Date: 07/03/2018

Test Engineer: Sean Defelice

Site Temperature (°C): 23.3

Relative Humidity (%RH): 40.9

Frequency Range: 0.15 MHz to 30 MHz

EMI Receiver IF Bandwidth: 9 kHz

EMI Receiver Avg Bandwidth: 30 kHz

Detector Functions: Peak, Quasi-Peak & Average
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.9. Conducted Emissions (FCC Part 15.207)
7.9.1. 120 Volts, 60 Hz Phase (Page 1 of 2)

Test No.: 271-18, 120 Volts, 60 Hz Phase FCC Part 15.207
80
70
—
60
° s Y
Hh
50
[
gapv =+ = - -

o
H-_%I-

=]
=1
[l
I
1
|1 ]
1

0 4

1 1 Freguency (MHz) 10 100
QP QP QP Avg Avg Avg
BRSNS Pk Amp Amp Limit Margin Amp Limit Margin Comments

(MHz) | ©@BWY) | @Buv) | @Buv) | (dB) | (@Buv) | @Buv) | (@B)
1725 44.85 43.79 64.84 -21.05 38.78 54.84 -16.06
.2603 33.25 31.00 61.42 -30.42 25.09 51.42 -26.33
.3458 39.13 38.36 59.06 -20.70 33.17 49.06 -15.89
.5190 32.48 30.88 56.00 -25.12 25.91 46.00 -20.09
.6923 32.43 31.05 56.00 -24.95 25.87 46.00 -20.13
.8633 30.66 29.36 56.00 -26.64 23.63 46.00 -22.37

1.0365 26.40 23.71 56.00 -32.29 22.50 46.00 -23.50

1.2953 21.42 19.08 56.00 -36.92 17.91 46.00 -28.09

1.7273 19.70 16.91 56.00 -39.09 15.24 46.00 -30.76

2.0738 18.82 15.19 56.00 -40.81 13.03 46.00 -32.97

2.5913 14.85 8.71 56.00 -47.29 5.08 46.00 -40.92
3.0233 13.25 5.19 56.00 -50.81 .67 46.00 -45.33
3.7163 16.05 7.58 56.00 -48.42 2.10 46.00 -43.90
4.6658 18.06 11.59 56.00 -44.41 4.26 46.00 -41.74
5.4443 20.56 14.04 60.00 -45.96 8.57 50.00 -41.43
6.5670 21.89 15.51 60.00 -44.49 8.40 50.00 -41.60

7.5278 30.75 28.61 60.00 -31.39 26.52 50.00 -23.48

8.4683 30.55 27.13 60.00 -32.87 25.55 50.00 -24.45

9.8498 27.29 21.18 60.00 -38.82 15.48 50.00 -34.52
10.9748 29.34 23.52 60.00 -36.48 18.82 50.00 -31.18
12.0120 29.20 24.77 60.00 -35.23 20.11 50.00 -29.89
13.4790 37.03 34.71 60.00 -25.29 31.51 50.00 -18.49
15.1283 31.85 28.14 60.00 -31.86 23.98 50.00 -26.02
15.5558 35.31 32.52 60.00 -27.48 29.10 50.00 -20.90
16.1655 37.89 35.63 60.00 -24.37 32.33 50.00 -17.67
17.0228 28.77 23.82 60.00 -36.18 18.70 50.00 -31.30
18.2423 38.60 36.67 60.00 -23.33 33.76 50.00 -16.24
19.7093 38.60 36.89 60.00 -23.11 34.54 50.00 -15.46
21.1740 35.29 33.54 60.00 -26.46 31.29 50.00 -18.71
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CERTIFICATE NUMBER: 1673.01

Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.9. Conducted Emissions (FCC Part 15.207)
7.9.1. 120 Volts, 60 Hz Phase (Page 2 of 2)

QP QP QP Avg Avg Avg

Fr?&l;'ezr;cy F(’Id(éo‘n\};) Amp Limit Margin Amp Limit Margin Comments
" (dBuv) | (dBuv) (dB) (dBuv) | (dBuv) (dB)

22.2135 36.75 35.07 60.00 -24.93 33.04 50.00 -16.96
23.1293 42.61 41.67 60.00 -18.33 39.88 50.00 -10.12
24.5333 41.34 38.93 60.00 -21.07 35.53 50.00 -14.47
25.8765 38.76 37.78 60.00 -22.22 36.05 50.00 -13.95
27.1590 40.72 39.61 60.00 -20.39 38.01 50.00 -11.99
28.6845 40.95 39.39 60.00 -20.61 37.63 50.00 -12.37
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.9. Conducted Emissions (FCC Part 15.207) (continued)
7.9.2. 120 Volts, 60 Hz Neutral (1 of 2)

Test No.: 271-18, 120 Volts, 60 Hz Neutral FCC Part 15207

a0
70

—
&0

s

'h...-‘-
50

— l‘""—
40 4 i

dBpv 1 T e

) +1EL L |

Freguency (MHz)

QP QP QP Avg Avg Avg
Fre(&l:_'ezr;cy FEIJBAJI}? Amp Limit Margin Amp Limit Margin Comments
(dBpv) | (dBuv) (dB) (dBpv) | (dBuv) (dB)

1725 47.76 45.98 64.84 -18.86 35.98 54.84 -18.86
.2085 33.48 23.58 63.26 -39.68 .85 53.26 -52.41
.2580 33.78 31.96 61.50 -29.54 23.51 51.50 -27.99
.3435 36.09 35.36 59.12 -23.76 31.36 49.12 -17.76
.4290 31.00 28.39 57.27 -28.88 24.96 47.27 -22.31
.6000 31.72 30.50 56.00 -25.50 26.11 46.00 -19.89
7710 25.41 17.80 56.00 -38.20 10.49 46.00 -35.51
.8588 30.70 28.98 56.00 -27.02 23.08 46.00 -22.92
1.0298 21.04 17.77 56.00 -38.23 16.69 46.00 -29.31

1.2863 14.38 8.90 56.00 -47.10 7.32 46.00 -38.68
1.7160 12.29 4.68 56.00 -51.32 2.42 46.00 -43.58
2.0580 7.29 -2.44 56.00 -58.44 -5.02 46.00 -51.02
2.4878 7.79 -1.76 56.00 -57.76 -4.63 46.00 -50.63
2.9175 9.76 -.08 56.00 -56.08 -3.14 46.00 -49.14
3.3450 13.17 6.12 56.00 -49.88 2.64 46.00 -43.36
4.1168 15.56 7.98 56.00 -48.02 1.24 46.00 -44.76
4.8885 17.94 11.65 56.00 -44.35 4.52 46.00 -41.48

5.7480 22.40 15.86 60.00 -44.14 11.88 50.00 -38.12
6.8978 29.98 26.25 60.00 -33.75 22.68 50.00 -27.32
8.1510 28.15 22.44 60.00 -37.56 21.05 50.00 -28.95
9.0938 31.45 26.45 60.00 -33.55 25.49 50.00 -24.51
11.5868 33.11 30.30 60.00 -29.70 26.69 50.00 -23.31
14.1518 40.87 38.41 60.00 -21.59 33.61 50.00 -16.39
15.0990 35.64 31.24 60.00 -28.76 26.59 50.00 -23.41
15.6165 39.40 36.74 60.00 -23.26 31.92 50.00 -18.08
16.4715 35.38 32.55 60.00 -27.45 29.04 50.00 -20.96
17.3265 31.93 28.96 60.00 -31.04 24.93 50.00 -25.07
18.2423 38.43 36.49 60.00 -23.51 33.60 50.00 -16.40
19.7093 38.80 36.65 60.00 -23.35 34.30 50.00 -15.70
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.9. Conducted Emissions (FCC Part 15.207) (continued)
7.9.2. 120 Volts, 60 Hz Neutral (2 of 2)

QP QP QP Avg Avg Avg
Fre(&l:_g;cy FEIJBAJI}? Amp Limit Margin Amp Limit Margin Comments
(dBuv) | (dBpv) (dB) (dBuv) | (dBpv) (dB)
20.9288 33.50 31.03 60.00 -28.97 28.70 50.00 -21.30
22.2135 36.58 34.73 60.00 -25.27 32.78 50.00 -17.22
23.1293 44.92 42.88 60.00 -17.12 39.93 50.00 -10.07
24.5333 38.23 36.78 60.00 -23.22 35.02 50.00 -14.98
25.6943 38.26 37.03 60.00 -22.97 35.42 50.00 -14.58
27.1590 40.68 39.54 60.00 -20.46 37.98 50.00 -12.02
28.5630 39.75 37.29 60.00 -22.71 35.39 50.00 -14.61
29.2358 40.95 39.54 60.00 -20.46 37.85 50.00 -12.15
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.10. Duty Cycle

Requirement: (FCC OET publication number 558074)
Preferably, all measurements of maximum conducted (average) output
power will be performed with the EUT transmitting continuously (i.e.,
with a duty cycle of greater than or equal to 98%).

Procedure:  Duty cycle measurements were made according to the procedure
detailed ANSI C63.10-2013, Section 11.6(b)

Results: Duty cycle measurements are listed in the following table.

All power and power spectral density measurements for this report are
peak mode measurements. Ample peak hold time was provided to
ensure maximum peak measurements.

Time Time per
Channel Frequency High Period Duty Cycle
(MHz) (1S) (1S) (Numeric) (%)
37 2402 390.3 624.6 0.62483 62.48
17 2440 390.3 624.6 0.62483 62.48
39 2480 390.3 624.6 0.62483 62.48
7.10.1. Low Channel — 37, 2402 MHz
Spectrum | L
Ref Level 10.00 dBm  Offset 10.23 d8 & RBW 1 MHz
b ALt 10 dBé & SWT 2ms & VBW 3 MHz
TRG:VID
W271-18 ShotTracker Anchor Emissions Duty Cycle @1Pk View
Mi[1] 0.76 dBm
20 dem p2[1] 7.?;.;;".:-', 1IIJI:
R — 390.2667 ps

B o . -
: | X £

-10 dBm

~20-dBm———TRG -20.000 dBm—-

-30 dém

-40 dBm

-50 d@

&0k { :. i | Ly iUl
CF 2.402 GHz 30001 pts 200.0 ps/ |

Marker

Type | Ref | Trc | X-value | ¥-value | Function | Function Result |
M1 1 2.9333 ps | -0.76 dém |
pzl M1 1 390.2667 s | -0.17 dB |
D3 M1 1 6524.6 ps -0.61 dB
~r —
Measuring...  QERNNERES 12114114 PM
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CERTIFICATE NUMBER: 1673.01

Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)
7.10. Duty Cycle (continued)
7.10.2. Middle Channel — 17, 2440 MHz

i Spectrum ] ["?]

Ref Level 10.00 dBm Offset 10.23 d8 & RBW 1 MHz
o Att 10 dB & SWT 2ms & VBW 3 MHz
TRG: VID

[271-18 ShotTracker Anchor Emissions Duty Cycle @1Pk View

Mi[1] -0.80 dBm
2.9333 ps

20 dBm
p2[1] -0.27 dB
390.2667 ps
13-l 10,000 dém| I

B-oiBm RG -20.000 dérm

-40 dBm

-50 dém

A " mn
CF 2.44 GHz 30001 pts 200.0 ps/ |

Marker

|_Type | Ref | Tre | X-value | ¥-value |  Function | Function Result Il
™ m1 | 1 2.8333 ps | -0.80 dém |

p2| M1 1] 390.2667 ps | -0.27 d8 |

pa] M1l 1 624.6 ps | -0.56 dB |

m T ‘mﬂ
. JL j ~Heasuring... flllllli-ﬂ 12515131 PM

7.10.3. High Channel — 39, 2480 MHz
rSpecl:n.lm ] ["?]

Ref Level 10.00 dém  Offset 10.23 dB8 & RBW 1 MHz
o Att 10 dB & SWT 2ms & VBW 3 MHz
TRG:VID

[271-18 ShotTracker Anchor Emissions Duty Cycle @1Pk View

mi[1] -1.06 dBm
2.9333 ps

20 dBm

p2[1] -0.30 dB

A 390.2667 ps

10.000 dar

104D

0 de

-10 dBm

B RG -20.000 dérm

-]
o

-30 dém

-40 dBm

-50 dém

CF 2.48 GHz 30001 pts 200.0 ps/
Marker

i T!EBI Ref | Tre | X-value | Y-value |  Function
| M1 1] 2.9333 ps | -1.06 dBém |

p2| M1 1] 390.2667 ps | -0.30d8 |

pa] M1l 1 624.6 ps | -0.59 dB |

) ] G W o
" A ST AR e L 1261150 PM

Function Result Il
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data
7.11. Occupied Bandwidth (99% Emission Bandwidth) (ISED Canada RSS-GEN Issue 5)
Requirement: |ISED Canada RSS-GEN lIssue 5
The occupied bandwidth or the “99% emission bandwidth” is defined as
the frequency range between two points, one above and the other
below the carrier frequency, within which 99% of the total transmitted
power of the fundamental transmitted emission is contained. The
occupied bandwidth shall be reported for all equipment in addition to the
specified bandwidth required in the applicable RSSs.

Procedure This test was performed in accordance with the procedure detailed in
ISED Canada RSS-GEN Issue 5, section 6.7.

Test Note: This test was performed utilizing the automated 99% bandwidth function
of the spectrum analyzer.

Conclusion:  Compliant, for informational purposes.

Measurement Results - 99% Bandwidth

Channel 99% Power

Channel Frequency Bandwidth
(MHz) (MHz)
Low 2402 1.1065
Middle 2440 1.0648
High 2480 1.0626

7.11.1. 99% Emissions Bandwidth, Low Channel

105-19 Stat Sports Apex 300 99% Bandwidth

MultiView “ Spectrum -
Ref Level 90.00 dBuA/m & RBW 20 kHz
ALL 2348 & SWT 481 ms & VBW 100 kHz Mode Sweep
B, TO
1 Decupied Bandwidth
RS ERpV/m:
£
2 gl
B BV Al o
f i J ||.v,|l-{f Wl ow
5 dep/ T "JlI\JII : IR I‘-\.
AW '|,||‘|J |' ! 'Y
70 B A4 1 L
I
- I"‘,\l i)
il i

&0 o8y 7 k! h

N i
£5 gl —f -

WM Ml
A i ¥ 1 b
. s K L, N ! s WYY s y A

e L LS "‘\"“Iln.l'-r»y'-ﬂl Pl b ital quV‘b’uy_-...;.sl::.l
45 OBy
CF 2,402 GHz 2001 pts S00.0 kHz / Span 3.0 MHzZ
2 Marker | able

2.4020537 GHz 83.14 dBpV/m
2.401459831 GHz 65.84 dBuV/m

16:26:51 16.05.2019
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CERTIFICATE NUMBER: 1673.01

Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data

7.11. Occupied Bandwidth (99% Emission Bandwidth) (ISED Canada RSS-GEN Issue 5)
7.11.2. . 99% Emissions Bandwidth, Middle Channel

‘271-18 ShotTracker Anchor 99% Bandwidth

<
MultiView = Spectrum -

Ref Level 95.00 dBii/m & RBW 20 kHz
ALt 0de & SWT 481 ms & VBW 100 kHz Mode Sweep

TCF
1 Occupied Bandwidth

1Pk View

M1[1] [87.23 dBpv/m
243999850 GHz
e N
3
i
05 dlpv/n = 1T
depm r".l‘\;\).'“'l'
Al WA | e e
B0 gBpVn +
; "
J
T5 dBpV/n bl
Y N\ aTE
o Wy
70 dipvm ‘,j ‘||
), \
65 dRyn - K -
/ !
B0 BV -
r-.-' N '| A
e dey ot "'Lwll\' : T .l [
. AL J [T LY i
X L y
o fh o A ﬂ‘.l‘f\l' [|r¥|,hn.,4l ',".‘I !rﬂfl \‘,,PA] | e | il
| i i T T
L rirm
Ci 2.-1':I GHz 2001 pts S00.0 kHz / Span 3.0 MHzZ
211 1 2.4399985 GHz 87.23 dBpV/m Qo Bw 1.064838815 MHz
Ti 1 2.43946929 GHz 69. BN/ Qcc Bw Centrold 2440001705 GHz
T2 1 244053412 GHz f Ocr: Bw Freg Offset 1. 704920576 kHz
20057019
Measuring...  FENINRENR .7

14:47:24 20.05.2019

7.11.3. . 99% Emissions Bandwidth, High Channel

‘271-18 ShotTracker Anchor 99% Bandwidth

<
MultiView = Spectrum -

Ref Level 95.00 dBu'm & REW 20 kHz
Att 048 & SWT 481 ms & VBW 100kHz  Mode Sweep
ToF
1 Decupied Bandwidth
MI[1] [88.90 dBuV/m
W 248000000 GHz
0 dipvime
A o (\Jll. \
05 dipvime I ey "
II." {1l / YT P e
B0 dByn —
Y e,
s
75 GBI — UI
P ki
TO A ra \
/
65 CByn HI." ".I
50 0B 4 Ll
60 GBI
f f | R
! f Y
. 3 ol N [ A L
N 7 Yo L "\,
J YV byl el \'.
50 gy = T
P | A oaa
ity A
CF 2,48 GHz 2001 pts S00.0 kHz / Span 3.0 MHz
ML 1 2.48 GHz B8E.90 dBpV/m Cior Bw 1.062604519 MHz
Ti 1 2.47946942 GHz 71.95 dBuV/m Qcc Bw Centrold 2.420000719 GHz
T2 1 2. 48033702 GHr 73,16 dBuv/m Ot Bw Freg Offset 718607507706 Hx
20057019
Measuring...  FENINRENR [ v

14:22:45 20.05.2019
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Test Number: 271-18R1 Issue Date: 6/17/2019

7. Measurement Data (continued)

7.12. Public Exposure to Radio Frequency Energy Levels (15.247(i) (1.1307 (b)(1))
RSS-GEN, ISSUE 4 5.5, RSS 102)

7.12.1 RF Exposure for devices that operate at 20cm or greater distance

DUT
Center MPE DUT Output Power Densit FCC ISED
Frequency Distance Power Argginnna y Limit Limit
(MHz) (cm) (dBm EIRP) (dBi)
mwicm® | (wim®) | mwriem?) | (wim?)
(h) @) ®3) 4) (5) (6)
2402 20 -0.73 0.0 0.0001682 0.0016816 1 5.35
2440 20 -0.86 0.0 0.0001632 | 0.0016320 1 541
2480 20 -1.09 0.0 0.0001548 | 0.0015479 1 547
OP + AG
PD= )
(4 x1TXxd?

1. Reference CFR 2.1091(b): For purposes of this section, a mobile device is defined as a

transmitting device designed to be used so that the radiating structure(s) of the device is at

least 20 centimeters of distance from the body of the user or nearby persons.

Section 7.3 of this test report.

Radiated Power Measurements were made therefore the antenna gain is included.

Power density is calculated from field strength measurement and antenna gain.

Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section

(B): Limits for General Population/Uncontrolled Exposure. The limit above 1500 MHz is 1

mW/cm?

6. Reference ISED RSS-102 Section 4 Table 4 RF Field Strength Limits for Devices Used by
the General Public (Uncontrolled Environment). 300 to 6000 MHz the limit is 0.02619 * f A
0.6834, where fis in MHz.

aobhwn

Test Notes:  The Bluetooth and UWB Radios do not operate simultaneously.
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Test Number: 271-18R1 Issue Date: 6/17/2019

8. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with the Federal Communications Commission (FCC) and Industry Canada
standards. Through our American Association for Laboratory Accreditation (A2LA) ISO
Guide 17025:2005 Accreditation our test sites are designated with the FCC (designation
number US1091), Industry Canada (file number IC 3023A-1) and VCCI (Member number
3168) under registration number A-0274.

Compliance Worldwide is also designated as a Phase 1 CAB under APEC-MRA (US0132)
for Australia/New Zealand AS/NZS CISPR 22, Chinese-Taipei (Taiwan) BSMI CNS 13438
and Korea (RRA) KN 11, KN 13, KN 14-1, KN 22, KN 32, KN 61000-6-3, KN 61000-6-4.

The radiated emissions test site is a 3 and 10 meter enclosed open area test site (OATS).
Personnel, support equipment and test equipment are located in the basement beneath the
OATS ground plane.

The conducted emissions site is part of a 16' x 20' x 12' ferrite tile chamber and uses one of
the walls for the vertical ground plane required by EN 55022. A second conducted
emissions site is also located in the basement of the OATS site with a 2.3 x 2.5 meter
ground plane and a 2.4 x 2.4 meter vertical wall.

Both sites are designed to test products or systems 1.5 meters W x 1.5 meters L x 2.0
meters H, floor standing or table top.
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Test Number: 271-18R1

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results

A1.1. Low Frequency: Channel 37, 2402 MHz
A1.1.1. Measurement Results: Parallel Antenna
[ @]

Spectrum

Ref Level 120,00 depv/m
p ALL
TOF

[271-18 ShotTracker Anchor Spurious Emissions Parallel @ 1Pk View

(=]

& RBW (CISPR) 200 Hz
35dB SWT 595 & VBW 1 kHz

Mode Sweep Input 1 DC

FCC PART 15.200 BELOW 30 MHZ
115 dBpv/r —=

mi[1] 00,49 dBpV/m)|

31.7491 kHz

110 dByvfm .

105 depv/fm

M1
10GrdBuY,/m

I;a.i“-'li Rl [ Ll | 1
i '||.| i r'E IR ; ! -
) 'lelml.!.l AL T Y
| ! i T |
i) L)

90 dépvim

85 dapv;

k|

{ TN
T G I

| (N4t ol Ll |
20 depv/m - L kst 11 d bt

75 dBpv/m

Start 30.0 kHz 4801 pts

SIDE 150.0 kHz
. : | Measuring... | BECEERE N

1049150 AM

A1.1.2. Measurement Results: Perpendicular Antenna

Spectrum @] e
Ref Level 120.00 depW/m & RBW (CISPR) 200 Hz
j ALL 35dE SWT 595 & VBW 1kHz M™Mode Sweep Input 1DC
TOF

[271-18 ShotTracker Anchor Spurious Emissions Perpendicular @ 1Pk View

Mi[1] 101.63 dBpv /m|
fFCC PART 15.200 BELOW 30 MHZ 30.3033 kHz|
115 dBpvyr = —

110 dBuv/fm = e

105 depivy —==

11

90 dépvim

85 dapv;

20 depv/m

75 dBpv/m

Start 30.0 kHz 4801 pts
v

stoﬁ 150.0 kHz
UENEENEED o

108653 M

Measuring...
. JL
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Test Number: 271-18R1

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 6/17/2019
Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results
A1.1. Low Frequency: Channel 37, 2402 MHz
A1.1.3. Measurement Results: Ground Parallel Antenna

Spectrum @] e
Ref Level 120.00 dBpv/m & RBW (CISPR) 200 Hz
j ALL 35dE SWT 595 & VBW 1kHz M™Mode Sweep Input 1DC
TOF
(271-18 ShotTracker Anchor Spurious Emissions Ground Parallel @ 1Pk View
M1[1] 99,75 dBpv /m)|
JFCC PART 15.20 ‘E-_EELI-'-\ 30 MHZ 31.6428 kHz
115 dBuvjr — —rs
110 dBpv/m B =
105 dBpvfm Eam
M1
OF deyy/m
i
eyt B || 1T ol
R WL
WL
50 dewvim M -i‘_l.! ! [ ' ! iy N
PO J
85 deuv/ R ; k) AL | J '
TP el L
80 dBy\/m - B e &L T
b
75 dBpvym
Start 30.0 kHz 4801 pts SEDE 150.0 kHz
L : | Measuring... | BECEERE N et

A1.2. Middle Frequency: Channel 17, 2440 MHz
A1.2.1. Measurement Results: Parallel Antenna

Spectrum @] T
Ref Level 120.00 depv/m & RBW (CISPR) 200 Hz
p= At 35dE SWT 5.9: & VBW 1kHz Mode Sweep Input 1DC
TDF

|e71-15 Shotiracker Anchor Spurious Emissions MF Parallel @1Pk View

Mi[1] 102.48 dBpV/m|
FCC PART 15.209 BELOW 30 MHZ 30.8321 kHz|
115 BV — -
110 dBpvy — =
Ms An“ ‘r ——

90 dewvr

a5 dBuv

20 depv/m

75 dBuvr

Start 30.0 kHz

4001 pts Stop 150.0 kHz
nig W
l i | Measuring..  ERRRNELD WG 82038 AM
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results

A1.2. Middle Frequency: Channel 17, 2440 MHz
A1.2.2. Measurement Results: Perpendicular Antenna

Spectrum @] uﬁ?
Ref Level 120.00 depv/m & RBW (CISPR) 200 Hz
b= ALt 35dB 8WT 505 & VBW 1kHz Mode Sweep Input 1DC
TOF
\E71-18 ShotTracker anchar Spunous Emissions MF Perpendicular @1Pk View
mi[1] 101.78 dBpv/m)|
FCC PART 15,209 BELOW 30 MHZ 42.3573 kHz|
115 dBuv/r — —
110 dByvfm = -
105 dByvy — —
M1
Y

85 deuv)

80 deuvim
75 deuv)
Start 30.0 kHz 4001 pts Stop 150.0 kHz
- y
[ )il | heasuring.. WRRMANAND WG oA

A1.2.3. Measurement Results: Ground Parallel Antenna

Spectrum @] (uﬁ?
Ref Level 120.00 depV/m & RBW (CISPR) 200 Hz
b= ALt 35dB 8WT 505 & VBW 1kHz Mode Sweep Input 1DC
TOF
\E71-18 ShotTracker anchar Spunous Emissions MF Ground Parallel @ 1Pk View
mi[1] 101.97 dBpv/m)|
FCC PART 15,209 BELOW 30 MHZ 30.6466 kHz|

115 dByv/i — -

Start 30.0 kHz 4001 pts Stop 150.0 kHz
- -
[ )i | Measuring.. WRRMARRD 00 OO
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Test Number: 271-18R1 Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results

A1.3. High Frequency: Channel 39, 2480 MHz
A1.3.1. Measurement Results: Parallel Antenna

Spectrum @] uﬁ?
Ref Level 120.00 dBpv/m ® RBW (CISPR) 200 Hz
b= ALt 35dB 8WT 505 & VBW 1kHz Mode Sweep Input 1DC
TOF
\E71-18 ShotTracker anchar Spunous Emissions HF Parallel @1Pk View
mi[1] 102.55 dBpv/m)|
FCC PART 15,209 BELOW 30 MHZ 324878 kHz|
115 dBuv/r — —
110 dByvfm = -
105,484 — _

Start 30.0 kHz 4001 pts Stop 150.0 kHz
- - —T———fmmp—
7 Measuring.. WARMAACED 00 TR0

L JL

A1.3.2. Measurement Results: Perpendicular Antenna

Spectrum @] uﬁ?
Ref Level 120.00 depV/m & RBW (CISPR) 200 Hz
b= ALt 35dB 8WT 505 & VBW 1kHz Mode Sweep Input 1DC
TOF
WE71-18 ShotTracker anchor S Emissions HF Perpendicular @ 1Pk View
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A1. Spurious Radiated Emissions (10 kHz — 150 kHz) Test Results
A1.3. High Frequency: Channel 39, 2480 MHz

A1.3.3. Measurement Results: Ground Parallel Antenna

Spectrum @] ?
Ref Level 120.00 depV/m & RBW (CISPR) 200 Hz
b= ALt 35dB 8WT 505 & VBW 1kHz Mode Sweep Input 1DC
TOF
\E71-18 ShotTracker anchar Spunous Emissions HF Ground Parallel @1Pk View
mi[1] 102.00 dBpv/m|
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115 dBv/i ¥ =

Start 30,0 kHz 4001 pts Stop 150.0 kHz
- y m
. JL J Measuring... " SHENN e 10:05:36 AM

A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.1. Low Frequency: Channel 37, 2402 MHz

A2.1.1. Measurement Results: Parallel Antenna
I Spectrum @] [I:I}I?
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CERTIFICATE NUMBER: 1673.01

Test Number: 271-18R1 Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.1. Low Frequency: Channel 37, 2402 MHz

A2.1.2. Measurement Results: Perpendicular Antenna

(S v ®) &

Ref Level 107.00 dBpY/m & RBW (CISPR) 9 kHz
j ALL 1S dE  SWT 723 ms & VBW 30 kHz  Mode Swesp Input 1DC
PS TOF

[271-18 ShotTracker Anchor Spurious Emissions Perpendicular @ 1Pk View
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[ R s o 1% Py
==
90 dBgiv/m
80 deyvjm
‘H--\-""‘-u_

&0 depvim

50 deuv/m

40 deuv/m

30 dBy/m

20 dBpvy|

10 dByv/
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b
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A2.1.3. Measurement Results: Ground Parallel Antenna
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Test Number: 271-18R1 Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.2. Middle Frequency: Channel 17, 2440 MHz
A2.2.1. Measurement Results: Parallel Antenna

Spectrum @] =
Ref Level 107.00 depV/m & RBW (CISPR) 9 kHz
p= Attt 15dB  8SWT 723m: & VBW 30 kHz Mode Sweep Input 1D0C
PS TODF
\E71-18 ShotTracker anchar Spunous Emissions MF Parallel @1Pk View
1 MHz mM1[1] 60.65 dBpY /m|
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40 dByvim
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A2.2.2. Measurement Results: Perpendicular Antenna

Spectrum @] =
Ref Level 107.00 depV/m & RBW (CISPR) 9 kHz
Att 15dB  8SWT 723m: & VBW 30 kHz Mode Sweep Input 1D0C
PS TODF
271-18 ShotTracker Anchor Spunous Emissions MF Perpendicular @1Pk View
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Test Number: 271-18R1 Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.2. Middle Frequency: Channel 17, 2440 MHz
A2.2.3. Measurement Results: Ground Parallel Antenna

Spectrum @]

Ref Level 107.00 dBpv/m
15dB  SWT 723ms & VBW

<
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30 kHz Mode Sweep Input 1 0C
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A2.3. High Frequency: Channel 39, 2480 MHz
A2.3.1. Measurement Results: Parallel Antenna
®) (=]
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30 kHz Mode Sweep Input 1 0C

Spectrum
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Test Number: 271-18R1

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A2. Spurious Radiated Emissions (150 kHz — 30 MHz) Test Results
A2.3. High Frequency: Channel 39, 2480 MHz
A2.3.2. Measurement Results: Perpendicular Antenna

Spectrum @] (uﬁ?
Ref Level 107.00 depV/m & RBW (CISPR) 9 kHz
Att 15dB  8SWT 723m: & VBW 30 kHz Mode Sweep Input 1D0C
PS TODF
271-18 ShotTracker Anchor Spunous Emissions HF Perpendicular @ 1Pk View
1 MHz mM1[1] 54.75 dBpY/m

1.12013 MHz|

40 depvim
30 depvim
20 dBuvy
10 dBpvjm
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- ;
| Measuring... WANMANNAD WO oIl
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A2.3.3. Measurement Results: Ground Parallel Antenna

Spectrum @] =
Ref Level 107.00 depV/m & RBW (CISPR) 9 kHz
Att 15dB  8SWT 723m: & VBW 30 kHz Mode Sweep Input 1D0C
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271-18 ShotTracker Anchor Spunous Emissions HF Ground Parallel @1Pk Yiew
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Test Number: 271-18R1 Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

A3.1. Measurement Results: Horizontal Antenna

Test No.: 271-18, Radiated Emissions - Horizontal Polarity FCC Part 15.209
7o

50

40

dBpvim i -

10. 100. 1000

Frequency Pk Amp QP Amp QP Limit Margin | AntHt | Table Comments
(MHz) (dBpvim) (dBpVv/m) (dBpvim) (dB) (cm) (Deg)
32.0179 25.08 20.27 40.00 -19.73 N/A N/A
49.9640 20.43 16.44 40.00 -23.56 N/A N/A
115.2792 24.88 21.19 43.50 -22.31 N/A N/A
163.3043 24.82 21.85 43.50 -21.65 N/A N/A
221.3719 41.56 39.95 46.00 -6.05 N/A N/A
227.0882 43.39 39.58 46.00 -6.42 N/A N/A
237.0762 45.86 43.67 46.00 -2.33 N/A N/A
266.0117 31.45 27.07 46.00 -18.93 N/A N/A
350.0047 35.80 32.92 46.00 -13.08 N/A N/A
399.9736 42.70 39.78 46.00 -6.22 N/A N/A
449.9779 36.37 33.81 46.00 -12.19 N/A N/A
724.9689 33.96 30.55 46.00 -15.45 N/A N/A
799.9928 34.67 31.95 46.00 -14.05 N/A N/A
849.9726 37.28 33.72 46.00 -12.28 N/A N/A
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Test Number: 271-18R1 Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A3. Spurious Radiated Emissions (30 MHz — 1 GHz) Test Results

A3.2. Measurement Results: Vertical Antenna

Test No.: 271-18, Radiated Emissions - \Vertical Polarity FCC Part 15.209
7o

50

40

dBpWim

10. 100. 1000

Frequency Pk Amp QP Amp QP Limit Margin | Ant Ht Table

(MHz) (dBuv/m) | (dBuv/m) | (dBpvim) | (dB) cm) | (Deg) Comments
35.7778 38.02 34.90 40.00 5.10 | N/A N/A
161.7044 30.33 27.61 4350 | -15.89 | N/A N/A
186.2967 42.51 38.30 43.50 520 | N/A N/A
228.5740 43.52 40.12 46.00 5.88 | N/A N/A
237.0072 46.14 42.88 46.00 312 | N/A N/A
248.9792 43.11 39.78 46.00 622 | N/A N/A
399.9673 34.69 33.53 46.00 | -12.47 | NIA N/A
449.9918 35.70 33.78 46.00 | -12.22 | N/A N/A
599.9724 37.27 34.82 46.00 | -11.18 | N/A N/A
649.9950 39.76 37.48 46.00 -8.52 | N/A N/A
700.0463 31.92 26.47 46.00 | -19.53 | N/A N/A
781.2600 42.10 18.01 46.00 | -27.99 | N/A N/A
849.9946 36.99 34.32 46.00 | -11.68 | N/A N/A
950.0000 33.42 27.90 46.00 | -18.10 | N/A N/A
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Test Number: 271-18R1 Issue Date: 6/17/2019

Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A4. Spurious Radiated Emissions (1 GHz — 10 GHz) Test Results
A4.1. Channel 37, 2402 MHz
A4.1.1. Measurement Results: Horizontal Antenna

Spectrum | :%1
Ref Level 65.00 dBpV/m Offset -9.54 dB & RBW 1 MHz
j= At 0da  SWT 36 ms & VBW 3 MHz Mode Sweep Input AC
TODF
[E71-18 ShotTracker Anchor Spurious Emissions H LF @ 1Pk View
mi[1] 44.11 dBpv/m|
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55 dBuvim T
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M
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40 dpuv/r T gy
chyivpnd ]
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Start 1.0 GHz 15501 pts Stop 10.0 GHz
-
L Ji Measuring...  [ENNRRNNNN W6 wons

A4.1.2. Measurement Results: Vertical Antenna

Spectrum | :%1

Ref Level 65.00 dBpV/m Offset -9.54 dB & RBW 1 MHz

f ALt 0de  SWT & ms & VBW 2 MHz Mode Sweep Input AC
TODF

[E71-18 ShotTracker Anchor Spurious Emissions V LF @ 1Pk View

m2[1] 43.04 dBpv/m|

4.880490 GHz|
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A4. Spurious Radiated Emissions (1 GHz — 10 GHz) Test Results

A4.2. Channel 17, 2440 MHz
A4.2.1. Measurement Results: Horizontal Antenna

Spectrum | :%1

Ref Level 65.00 dBpV/m Offset -9.54 dB & RBW 1 MHz

f ALt 0de  SWT & ms & VBW 2 MHz Mode Sweep Input AC
TODF
[E71-18 ShotTracker Anchor Spurious Emissions H MF @1Pk View
m2[1] 43.35 dBpv/m|
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60 depv/m 1 M1[1] 44.84 dBpV/m
B8.856490 GHz
55 dBuvim T
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-
L Ji ) Measuring...  EEAREREED e worse

A4.2.2. Measurement Results: Vertical Antenna

Spectrum | :%1

Ref Level 65.00 dBpV/m Offset -9.54 dB & RBW 1 MHz

j= At 0da  SWT 36 ms & VBW 3 MHz Mode Sweep Input AC
TODF
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A4. Spurious Radiated Emissions (1 GHz — 10 GHz) Test Results

A4.3. Channel 39, 2480 MHz
A4.3.1. Measurement Results: Horizontal Antenna

Spectrum | :%1
Ref Level 65.00 dBpV/m Offset -9.54 dB & RBW 1 MHz
f ALt 0de  SWT & ms & VBW 2 MHz Mode Sweep Input AC
TODF
[E71-18 ShotTracker Anchor Spurious Emissions H HF @ 1Pk View
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A4.3.2. Measurement Results: Vertical Antenna

Spectrum | :%1
Ref Level 65.00 dBpV/m Offset -9.54 dB & RBW 1 MHz
j= At 0da  SWT 36 ms & VBW 3 MHz Mode Sweep Input AC
TODF
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A5. Spurious Radiated Emissions (10 GHz — 18 GHz) Test Results

A5.1. Channel 37, 2402 MHz
A5.1.1. Measurement Results: Horizontal Antenna

Spectrum | :%1

Ref Level 70.00 dBpv/m Offset -15.56 d8 & RBW 1 MHz
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A5.1.2. Measurement Results: Vertical Antenna

Spectrum | :%1

Ref Level 70.00 dBpv/m Offset -15.56 d8 & RBW 1 MHz

j= At 0dB  SWT 32 ms & VBW 3 MHz Mode Sweep Input AC
TODF
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A5. Spurious Radiated Emissions (10 GHz — 18 GHz) Test Results

A5.2. Channel 17, 2440 MHz
A5.2.1. Measurement Results: Horizontal Antenna

Spectrum | :%1

Ref Level 70.00 dBpv/m Offset -15.56 d8 & RBW 1 MHz
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A5.2.2. Measurement Results: Vertical Antenna

Spectrum | :%1
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A5. Spurious Radiated Emissions (10 GHz — 18 GHz) Test Results

A5.3. Channel 39, 2480 MHz
A5.3.1. Measurement Results: Horizontal Antenna

Spectrum | :%1

Ref Level 70.00 dBpv/m Offset -15.56 d8 & RBW 1 MHz
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A5.3.2. Measurement Results: Vertical Antenna

Spectrum | :%1
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)

A6. Spurious Radiated Emissions (18 GHz — 40 GHz) Test Results
A6.1. Channel 37, 2402 MHz

A6.1.1. Measurement Results: Horizontal Antenna
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=)

Ref Level 70.00 dBpv/m Offset -26.00 d8 & RBW 1 MHz

= At 0des  SWT 88 ms & VBW 3 MHz

Mode Sweep
TDF

Input AC

rzn-m ShotTracker Anchor Spurious Emissions H LF @1Pk View

m1[1]

65 dBpv/m

48.46 dBpv/m|
39.550500 GHz|

60 dBuv/m

55 dBuv/m
FCC15.247 2400-2483.5 MHz

S0 dBpv/m

45 dBpiv/m

40 dapv/m l

35 dBpv/m i

30d

Start 18.0 GHz 22001 pts
Nig

Stop 40.0 GHz

Measuring...
L JL

AB6.1.2. Measurement Results: X-Axis, Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A6. Spurious Radiated Emissions (18 GHz — 40 GHz) Test Results

A6.2. Channel 17, 2440 MHz
AB6.2.1. Measurement Results: Horizontal Antenna
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AB6.2.2. Measurement Results: Vertical Antenna
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Appendix A - Transmitter Spurious Radiated Emissions (10 kHz to 40 GHz)
A6. Spurious Radiated Emissions (18 GHz — 40 GHz) Test Results
A6.3. Channel 39, 2480 MHz

A6.3.1. Measurement Results: Horizontal Antenna

Spectrum | :%1
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AB6.3.2. Measurement Results: Vertical Antenna
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