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Test Number: 116-19 Issue Date: 5/7/2019

1. Scope

This test report certifies that the STATSports Group Apex Pod as tested, meets the FCC Part 15,
Subpart F and ISED RSS-220 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.

2. Product Details

2.1. Manufacturer: STATSports Group Ltd

2.2. Model Numbers: Apex 300

2.3. Serial Numbers: A81F98437BEE

2.4. Description: ggsiCSeTATSports Apex POD is a wearable performance monitoring
2.5. Power Source: Rechargable Battery 3.6V

2.6. Hardware Revision: Rev B

2.7. Software Revision: Apex 4.02

2.8. Modulation Type: Pulse Modulation, Frequency Hopping

4.493 GHz (Channel 3), 6.49 GHz (Channel 5) Center Frequency
Nominal (500 MHz BW)
2.10. EMC Modifications: None

2.9. Operating Frequencies:

3. Product Configuration
3.1 Operational Characteristics & Software

Hardware Setup:
Using the embedded custom firmware, the channel may be configured for a continuous
transmission. The device supports two PRFs 16M & 64M

3.2. EUT Hardware

Manufacturer | Model/Part # / Options Serial Number Input | Freq Description/Function
Volts (Hz)
STATSports Apex 300 A81F98437BEE 3.6 DC Wearable Performance
3.3. EUT Cables/Transducers
Cable Type Length Shield From To
None
3.4. Support Equipment
Manufacturer Model/Part # / Options | Serial Number Input Freq Description/Function
Voltage| (Hz)
Dell Inspirion E1505 5573349937 120 60 | Laptop for Configuration
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 116-19 Issue Date: 5/7/2019

3. Product Configuration (cont.)
3.5. Test Setup Diagram

OATS Ground Plane

Drawing is not to scale

___________________ 3meters’ ___ ,l:j]j

HP 8449B
or Miteq2
Preamp
|
R&S FSW26
Spectrum
Analyzer?

1 Measurement distance varies according
Laptop for to the measurement being made.
Configuration

2Equipment listed is representative of the

%\ equipment used. See the test equipment

( \ list for details.

3.6. EUT Orientation Diagram

In addition, the measurements were performed with the device in three orthogonal
positions in accordance with ANSI C63.10-2013, sections 5.10.1, 6.4.6 and Annex H.
The three orthogonal axes were defined as follows:

X-Axis Y-Axis Z-Axis

X Axis  Horizontal on edge Front of unit is facing the antenna at 0°

Y Axis  Upright on edge Edge of unit is facing the antenna at 0°

Z Axis  Flat on table Front of the unit is facing the antenna at 0°
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4. Measurements Parameters
4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due Interval
EMI Receiver 9 kHz to 7 GHz Rohde & Schwarz ESR7 101156 9/10/2020 2 Years
Spectrum Analyzer 9 kHz to 40 GHz Rohde & Schwarz FSV40 100899 9/10/2020 2 Years
Spectrum Analyzer 10 Hz to 40 GHz Rohde & Schwarz FSVR40 100909 5/3/2019 2 Years
Spectrum Analyzer 3 Hz to 26.5 GHz Rohde & Schwarz FSW26 102044 9/13/2020 2 Years
Biconilog Antenna 30 MHz to 2 GHz Sunol Sciences JB1 A050913 6/3/2019 3 Years
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 10/26/2019 | 3 Years
AFS3-
Preamplifier 100 MHz to 7 GHz Miteq 00100200- 988773 4/17/2020 2 Years
10-15P-4
AMF-7D-
Preamplifier 100 MHz to 18 GHz Miteq 00101800- 1953081 4/16/2019 1 Year
30-10P
Preamplifier 2 to 12 GHz JCA ifﬁ“BS; 7087S 41712019 | 1 Year
Preamplifier 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 9/11/2020 2 Years
JSD42-
Preamplifier 18 to 40 GHz Miteq 210045220-40- 649199/649219 | 11/1/2019 1 Year
Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 2/22/2019 3 Years
Horn Antenna 18-40 GHz Com Power AH-840 101032 10/9/2020 2 Years
High Pass Filter 8 to 18 GHz Micro-Tronics HPM50107 G036 7/20/2019 1 Year
2.4 GHz Band Pass Filter Micro-Tronics BRM50702 150 1/23/2019 1 Year
Barometer Control Company 4195 Cal ID# 236 4/3/2020 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.
3 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.
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4. Measurements Parameters (continued)
4.2. Measurement & Equipment Setup

4/27/2018, 4/30/2018,

Test Dates: 5/16/2018, 2/6/2019,
2/7/2019

Test Engineers: Larry Stillings

Normal Site Temperature (15— 35°C): 21.6

Relative Humidity (20 -75%RH): 35

Frequency Range: 10 kHz to 40 GHz

Measurement Distance: 3 Meters

200 Hz — 30 kHz to 150 kHz

9 kHz — 150 kHz to 30 MHz

120 kHz - 30 MHz to 1 GHz
1 MHz- Above 1 GHz

300 Hz — 30 kHz to 150 kHz

30 kHz — 150 kHz to 30 MHz

300 kHz - 30 MHz to 1 GHz
3 MHz - Above 1 GHz

Detector Function: Peak, Quasi-Peak & Average

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

4.3. Measurement Procedure

Test measurements were made in accordance FCC Parts 15.209, 15.519 Subpart F,
ISED RSS-220 requirements.

The test methods used to generate the data is this test report is in accordance with
ANSI C63.10:2013, American National Standard for Testing Unlicensed Wireless
Devices.

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

RF Frequency (out of band) +1x10°®

Radiated Emission of Transmitter to 100 GHz +4.55 dB

Radiated Emission of Receiver +4.55dB

Temperature +0.91°C

Humidity 5%
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5. Measurements Summary

FCC ISEDRule | 1
Test Requirement Rule Requirement Report Result Comment
Requirement g Section
The antenna is a
Antenna Requirement 15.203 RSS?-ZbZO 6.1 Compliant | pcb surface
1(b) mount type
Operational 15519 (a) (1) | RSS-220 6.2 | Compliant
equirements

. 15.503 (a) (d) RSS-220 2 .
UWB Bandwidth 15.519 (b) RSS-220 5.1 6.3 Compliant
Radiated Emissions .
below 960 MHz 15.209 RSS-220 3.4 6.4 Compliant
Radiated Emissions 15.519© 6.5 Compliant
above 960 MHz 15.521 (d) ' P
Radiated Emissions in RSS-220 .
GPS Bands 15.519 (d) 5.3.1 (e) 6.6 Compliant
RMS Emissions of
UWB Transmission in 1155'552119(?) 28381_2(?)) 6.7 Compliant
a 1 MHz Bandwidth ' e
Peak Emissions in a 15.519 (e) RSS-220 6.8 Compliant
50 MHz Bandwidth 15.521 (g) 5.3.1(9) : P
Conducted Emissions 15.207 RSS-GEN 6.9 | Compliant | ViaUSB

6.10 Charger
99% Emission .
Bandwidth N/A RSS-GEN 6.11 Compliant
Radio Frequency FCC OET RSS-102, .
Exposure Bulletin 65 Issue 5 6.12 Compliant
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6. Measurement Data
6.1. Antenna Requirement (15.203, RSS-220 5.1(b))

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

Result: The antenna utilized by the device under test is a pcb surface mount
type.
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6. Measurement Data (continued)
6.2. Operational Requirements of the Device under Test (15.519 (a) (1))

Requirement: UWB device operating under the provisions of this section must be
hand held, i.e., they are relatively small device that are primarily hand
held while being operated and do not employ a fixed infrastructure.
UWB devices operating under the provisions of this section may
operate indoors or outdoors.

A UWB device operating under the provisions of this section shall
transmit only when it is sending information to an associated receiver.
The UWB intentional radiator shall cease transmission within 10
seconds unless it receives an acknowledgement from the associated
receiver that its transmission is being received. An acknowledgment
of reception must continue to be received by the UWB intentional
radiator at least every 10 seconds or the UWB device must cease
transmitting.

Result: Compliant

6.2.1 Plot of 10 Second Shutoff

216-18 STATSports Apex Pod

0

Ref Level 11000 d8uv/m * RBW BO MHz 501
- ALl 3dB & SWT 155 & VBW 80 MA:z

w21] 0,53 dit
93550 s
MI[L—E2.30 dBpi frd

10700 s

i
J“ LR m["" LA P W RN JHLIW-'J AU ALY !l‘l.'ll. LR rI”l UTRTTSTwSN 1| PR RITLY TN S Py

CF 4.491 GHx 1001 prs 1.5 5
r — —
ready  ARENENEED 08 0516 P

02:05:16 PM 04/30/2018

Note: Marker 1 is when the anchor (support equipment) stops transmitting, Marker D2
shows the EUT shutting off after 9.355 Seconds.
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6. Measurement Data (continued)
6.2. Operational Requirements of the Device under Test (15.519 (a) (1))
6.2.2 Plot of Re-established communications

216-18 STATSports Apex Pod

Multiview | Spectrum

Ref Level 110.00 dBuv/m ® RBW 30 MHz SGL
= ALt 3dB ® SWT 25 ® VBW 350 MHz
TDF

1 7ero Span TP Clrw = 2Pk Clrw

D2[1] 37.96 dB
Dz 46|.00 ms
105 dBpv/m M1[1]68.26 dIBpV/m
63600 ms

100 dBpv/m

a5 depv/m

a0 depv/m

85 dBpv/m

80 dBpv/m

75 dBpv/m

70 depvsm fott

T | HINIn |
o] UV LS00 0 U P O 1 0P P Y Y

CF 4,491 GHz 1001 pt_s 200.0 ms
1 | meady  WNNNANRRN e [3/F072000

02:12:57 PM 04/30/2018

Note: Marker 1 is with anchor (support equipment) turned back on to establish
communications, Marker D2 shows EUT re-establishing communication after 46
milliseconds.
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b))

Requirement: The UWB bandwidth of a device operating under the provisions of
this section shall be contained between 3,100 MHz and 10,600 MHz and at any
point in time, and has a fractional bandwidth equal to or greater than 0.20 or has a
UWB bandwidth equal to or greater than 500 MHz, regardless of the fractional
bandwidth.

6.3.1. Measurement Data — Values in GHz

CH3

fm The highest emission peak 4.487
fi 10 dB below the highest peak | 4.2632
fy 10 dB above the highest peak | 4.7737
fc Calculated: (fy + )/ 2 4.5185
Bandwidth Calculated: (f4 - f.) 0.5105
Fractional BW | Calculated: 2*(fy - f.) / (fy + f.) | 0.1130

6.3.2. Measurement Plot of 10 dB frequencies (Channel 3, 64M PRF)

216-18 STATSports Apex Pod

MultiView Spectrum B
Ref Level 80.00 dBut/m @ RBW 1 MHz
= Att 0dB SWT 1.01 ms ® VBW 3 MHz Mode Sweep
L1 S
1 Frequency Sweep
M1[1] 66.68 dBpV/m
“.487000 GHz
75 dBpv/m
70 depv/ N’({k‘
o T e
[P Ay |
60 depv/ L
W E L] i YW%
55 dBpv/m 4 *WJ\ Wl i
u Wy
50 dBpy/ WJJ\‘WVM M.
45 dBpy/
TP ]
40 depv/
35 depv/m
CF 4.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
Mi 1 4.487 GHz 66.68 dBpV/m ndg 10.0 dB
T1 1 4.2632 GHz 56,28 dBuv/m ndB down BW 510.50 MHz
T2 1 4.7737 GHz 56.60 dBUV/m () Factor 8.8
H ] Measuring... ENARRRRER Xl 31!11277:"124”;&

01:47:14 PM 04/27/2018
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.3. Measurement Data — Values in GHz

CH3

fm The highest emission peak 4.491
fi 10 dB below the highest peak | 4.2642
fy 10 dB above the highest peak | 4.7747
fc Calculated: (fy + )/ 2 4.5195
Bandwidth Calculated: (fy - f.) 0.5105
Fractional BW | Calculated: 2*(fy - f) / (fy + f.) | 0.1130

6.3.4. Measurement Plot of 10 dB frequencies (Channel 3, 16M PRF)

216-18 STATSports Apex Pod

MultiView | Spectrum

Ref Level 80.00 dBuvym @ RBW 1 MHz
= Att 0dB  SWT 1.01 ms ® VBW 10MHz Mode Sweep
TOF

1 Frequency Sweep

M1[1] 67.68 dBpV/m
4.491000 GHz

75 dBpv/m

70 depv/m M
65 dapv/m MW f W

60 dBpv/m W “’“\/J’\w
EE dBpv/m = s
50 dBpv/m ﬁw W\\M

40 depv/m
a5 dBpv/m
CF 4.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 4.491 GHz 67.68 dBpV/m nde 10,0 dB
T 1 4.2642 GHz 57.69 dBuv/m ndB down BW 510.50 MHz
T2 1 4.7747 GHz 57.65 dBuv/m Q) Factor 8.8

; 04/27/2018
H J Measuring... EUANRNAND .

02:44:08 PM 04/27/2018
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.5. Measurement Data — Values in GHz

CH5

fu The highest emission peak 6.488
fL 10 dB below the highest peak | 6.2263
fy 10 dB above the highest peak | 6.7458
fc Calculated: (f; +f.)/2 6.4861
Bandwidth Calculated: (fy - f.) 0.5195
Fractional BW | Calculated: 2*(fy - f.) / (fy + L) | 0.0801

6.3.6. Measurement Plot of 10 dB frequencies (Channel 5, 16M PRF)

116-19 STATSports APEX 300

MultiView Spectrum -

Ref Level 80.00 dBpi//m ® RBW 1 MHz

SDECE LTI 0dB SWT 1.01 ms ® VBW 3MHz Mode Sweep Count 1/1

TOF

1 Frequency Sweep e
M1[1] |68.64 dBpV/m

6.488000 GHz

75 dBpi/m

70 depv/m
e MWWWW/M T T
W % MHWMM

50 dBpv/m MWNM

55 dBpv/m MLW M
50 dBpvy/m— L
W m

40 dBpv/m
35 dBpvm
CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
M1 1 6.488 GHz 68.64 !Buv,m ndg 10.0 dB
i 1 6.2263 GHz 56.74 dBuv/m  ndB down BW 519.50 MHz
12 1 6.7458 GHz 58.60 dBuv/m O Factor 12,5
Measuring... [INNNNNNNN w 02/06/2019

02:57:10 PM 02/06/2019
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6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a) (d), 15.519 (b) continued)
6.3.7. Measurement Data — Values in GHz

CH5

fu The highest emission peak 6.485
fL 10 dB below the highest peak | 6.2273
fy 10 dB above the highest peak | 6.7428
fc Calculated: (f; +f.)/2 6.4851
Bandwidth Calculated: (fy - f.) 0.5155
Fractional BW | Calculated: 2*(fy - f) / (fy + L) | 0.0795

6.3.8. Measurement Plot of 10 dB frequencies (Channel 5, 64M PRF)

116-19 STATSports APEX 300

MultiView Spectrum -

Ref Level 80.00 dBpi//m ® RBW 1 MHz

Spectrum ., 0dB SWT 1.01 ms ® VBW 3MHz Mode Sweep

TOF

1 Frequency Sweep e
M1[1] |67.53 dBpV/m

6.485000 GHz

75 dBpi/m

v Y

50 dBpv/m - »MMW W MMW W \H ww\‘\ﬁ J\hw _

5 o Vil v W l
' M,

|,
T

50 dBpY/m .

40 dBpv/m
35 dEpvV/m
CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
M1 1 6.485 GHz 67.53 !BIIV! m ndB 10.0 B
T1 1 6.2273 GHz 57.36 dBuv/m ndB down BW 515.50 MHz
T2 1 6, 7428 GHz 57.26 dBuv/m () Factor 12,6

Measuring... [[HNRRNNEN L gg{,f[iﬁu,},a

02:00:14 PM 02/07/2019
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions below 960 MHz (15.519 (c), 15.209)

Issue Date: 5/7/2019

Requirement: The radiated emissions at or below 960 MHz from a device operating
under the provisions of this section shall not exceed the emission
levels in Section 15.209.

Radiated Emissions Field Strength Limits at 3 Meters (Section 15.209, RSS-220)

Frequency Field Strength Field Strength
(MHz) (UV/m) (dBpuVv/m)
0.009 to 0.490 2,400/F (F in kHz) 128.5 to 93.8
0.490 to 1.705 24,000/F (F in kHz) 73.8 to 63
1.705 - 30 30 69.5
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46

Test Notes:  Refer to Section 4.1 for the test equipment used.

Frequency Range:
Measurement Distance:

30 kHz to 960 MHz
3 Meters

200 Hz — 30 kHz to 150 kHz
9 kHz — 150 kHz to 30 MHz
120 kHz - 30 MHz to 960 MHz

300 Hz — 30 kHz to 150 kHz
30 kHz — 150 kHz to 30 MHz
300 kHz - 30 MHz to 960 MHz

Peak, Quasi-Peak & Average

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth
(minimum):

Detector Function:
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209, continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.1 Parallel Measurement Antenna — 30 to 150 kHz — Channel 3

Spectrum I |':'é:rl l

Ref Level 120.00 dBpY/m @ RBW (CISPR) 200 Hz

o Att 23dB  SWT 595 vBW 2 kHz Mode Sweep Input DC
TDF

216-18 STATSports Group Apex Pod @ 1Pk View

: i M1[1] 89.51 dBpv/m
FCC Part 15.209 Below 30 MHz i : 30.0345 kHz
115 dBpv/m —

110 dBpv/m f . —

105 dBuv/m : : : : : m———

100 depv/m

95 depv/m

0 dByv/m
!

80 dBpv/m T Tt i

75 dBpv/m Y 3 T

65 depv/m : : : : :

Start 30.0kHz : 1401 pt:s : ‘ Stop 150.0 kHz
| ( | Measuring... URNENENED e &323?;: y
Date: 30.APR.2018 13:32:34

Note: All other axes and PRF were noise floor
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.2 Perpendicular Measurement Antenna — 30 to 150 kHz — Channel 3

Spectrum I |':'é:rl l

Ref Level 120.00 dBpY/m @ RBW (CISPR) 200 Hz
o Att 23 dB  SWT 595 vBW 2 kHz Mode Sweep Input DC
TDF

216-18 STATSports Group Apex Pod @ 1Pk View

: i M1[1] 89.55 dBpvY/m
FCC Part 15.209 Below 30 MHz i : 30.2424 kHz
115 dBpv/m —

110 dBpv/m f . —

105 dBuv/m : : : : : m———

100 depv/m

95 depv/m

11

dBpv/m

63 dBpv/m
PStéll't 30.0 kHz 1401 pts Stop 150.0 kHz
- 04/30/2018
l | ) Measuring... | EEREDRE N 01:20:24PM 7
Date: 30.APR.2018 13:25:22

Note: All other axes and PRF were noise floor
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.3 Ground Parallel Measurement Antenna — 30 to 150 kHz — Channel 3

Spectrum I |':'é:rl l

Ref Level 120.00 dBpY/m @ RBW (CISPR) 200 Hz

o Att 23 dB  SWT 595 vBW 2 kHz Mode Sweep Input DC
TDF

216-18 STATSports Group Apex Pod @ 1Pk View

: i M1[1] 89.15 dBpv/m
FCC Part 15.209 Below 30 MHz i : 30.6273 kHz
115 dBpv/m —

110 dBpv/m f . —

105 dBuv/m —

100 depv/m

95 depv/m

Whdpiapldl L

80 dBpv/m I
75 dBpv/m 5" M\MM%&W% |
S NN LYY NN
65 depv/m I I I I I
Start 30.0 kHz : : 1401 pt:S : I Stop 150.0 kHz
r \ [ Measuring... WAMAMAAED WA ool
Date: 30.APR.Z2018 13:25:03

Note: All other axes and PRF were noise floor
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.4 Parallel Measurement Antenna — 150 kHz to 30 MHz — Channel 3

Spectrum I |né:r' l

Ref Level 90,00 dBpv/m @ RBW (CISPR) 9 kHz

o Att 0dB  SWT 723 ms YBW 100 kHz  Mode Sweep Input DC
TDF

[216—18 STATSports Group Apex Pod @ 1Pk View
FCC Part 15,209 Below 30 MHz « {1 MHz : M1[1] 66.54 dBpY/m
' : Vol : : 167.09 kHz

85 depwv/m

20 depv/im

ramm— L
70 oy

A S S S ~

60 dB R M

55 dBpv/m j = s

50 dBpv/m ——— T

45 dBpV/m——r P

40 dBpvim——r: E _— ]

35 dE-I:.IV,"'ITi - - - - - - w - I,.I.., ... ‘......4 .. ... [ i a :

PStart 150.0 kHz 7464 pts Stop 30.0 MHz
Measuring... LURLRCED e SRR p

A¥ L J

Date: 30,APR.2018 13:05:0%

Note: All other axes and PRF were noise floor
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.5 Perpendicular Measurement Antenna — 150 kHz to 30 MHz — Channel 3

Spectrum I |':'é:rl l

Ref Level 90,00 dBpv/m @ RBW (CISPR) 9 kHz

o Att 0dB  SWT 723 ms YBW 100 kHz  Mode Sweep Input DC
TDF

[216—18 STATSports Group Apex Pod @ 1Pk View
FCC Part 15,209 Below 30 MHz « {1 MHz : M1[1] 67.49 dBpY/m
' : Vol : : 150.64 kHz

85 depwv/m

20 depv/im

75 dBpv/m—: —
70 oy
om—

60 dBpv i

55 dBpv/m

50 dBpv/m

45 dBpv/m— f —_— t

40 depv/m

35 dBpv/m

Start 150.0 kHz 7464 pts Stop 30.0 MHz
Y q 04/30,2018
l T\ ) Measuring... BRRRRANED e 01:13:24 PM ﬁ

Date: 30.APR.Z2018 13:13:

(o5
ra
o]

Note: All other axes and PRF were noise floor
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.6 Ground Parallel Measurement Antenna — 150 kHz to 30 MHz — Channel 3

Spectrum I |né:r' l

Ref Level 90.00 dBpy/m @ RBW (CISPR) 9 kHz
o Att 0dB  SWT 723 ms YBW 100 kHz  Mode Sweep Input DC
TDF

[216—18 STATSports Group Apex Pod @ 1Pk View
FCC Part 15,209 Below 30 MHz « {1 MHz : M1[1] 65.62 dBpY/m
' : Vool : 154.21 kHz

85 depwv/m

20 depv/im

75 dBpuv/m i i P
70 dBpv/m— ; ; \\'\ 3
TR IR R RN
figenvin———————————>

60 dB 0Tt

S5 dBpv/m A gar

S0 dBpv/m j j —— e

asdppvjm————— 11 1

40 dBpv/m—; - ety ek

35 dE-I:.IV,"'ITi - - - - - - w - T . I A W I 1 N PPP TR ..|.|.I.hlhllul

Start 150.0 kHz 7464 pts Stop 30.0 MHz
o M,!?»O’MIS
L T\ ) Measuring... 'IIIII... “ 01:19:20 Pid ﬁ

Date: 30.APR.Z2018 13:19:

o
ra
a0

Note: All other axes and PRF were noise floor
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.7 Horizontal Polarity — 30 to 960 MHz — Channel 3 — X Axis 16M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 29.46 dBpvV/m
' . 312.0404 MHz

45 depv/m [ — : —

ACL O s £ e

FCC15BF

35 depv/im

hl

30 dBpv/m

25 dBpvfm————————— : : 8 S S——

20 dBpv/m j L : ; 1 [ ' I_._

1 dBuV,-"m

10 dbEft

S deps/m:

Start 30.0 MHz 15501 pts Stop 960.0 MHz
l ‘ 0473072018
L T\ |7 Measuring... { DERERRE N 12:04:10PM 7

Date: 30.APR.Z2018 12:04:08
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 116-19 Issue Date: 5/7/2019
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.8 Vertical Polarity — 30 to 960 MHz — Channel 3 - X Axis 16M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 22.95 dBpv/m
: . 312.0404 MHz

45 dBpv/m : j i i -

ACL O s £ e

FCC15BF

35 depv/im

30 dBpv/m

25 dBpv/m : — i i : i , gl

20 dBpv/m : : : : ] ol

s dBquﬁn

meyT o — I

10 CHPSE j . .
5 dBpv/m:
Start 30.0 MHz 15501 pts Stop 960.0 MHz
o M,!M’Zﬂls
L T\ ) Measuring... 'IIIII... “ 12:00:44 P ﬁ

Date: 30,APR.2018 12:00:42
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.9 Horizontal Polarity — 30 to 960 MHz — Channel 3 — Y Axis — 16M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 25.84 dBpv/m
' . 312.0404 MHz

45 depv/m [ — : —

ACL O s £ e

FCC15BF

35 depv/im

30 dBpv/m :
f . P . . M1 : .
25 dBpv/m f — f f f — f i

20 dBuv/m j j j j i i I T 111

45 dBiv/m

10 dFeFmr

S deps/m:

PS'ZEII't 30.0 MHz 15501 pts Stop 960.0 MHz
- 04/30
L T\ Measuring...  RRRENEED W6 11:53:32 8M

Date: 30.APR.Z2018 11:53:

a
L)
L]
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.10 Vertical Polarity — 30 to 960 MHz — Channel 3 — Y Axis 16M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 29.95 dBpvY/m
: . 312.0404 MHz

45 depv/m ' — : —

ACL O s £ e

FCC15BF

35 depv/im

TR ]

30 dBpv/m

25 dBpv/m

20 depv/m

b deypv/m

10 P - L .
5 dBpv/m:
PStﬁll't 30.0 MHz 15501 pts Stop 960.0 MHz
. 04/30/2018
l T\ Measuring...  EREREREED 8 11:57:00 AM ﬁ

Date: 30,APR.2018 11:57:07
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.11 Horizontal Polarity — 30 to 960 MHz — Channel 3 — Z Axis 16M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 26.93 dBpv/m
: . 312.0404 MHz

45 depv/m [ — : —

ACL O s £ e

FCC15BF

35 depv/im

30 dBuv/m E
”f; M1

25 dBpv/m : — : i i : : ol

20 dBpv/m : : i i : | L ' o

sl

dBpv/m it o

10 ey

S deps/m:

Start 30.0 MHz 15501 pts Stop 960.0 MHz
o M,!?»O’MIS
L T\ ) Measuring... 'IIIII... “ 12:07:51 P ﬁ

Date: 30,APR.2018 12:07:49
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.12 Vertical Polarity — 30 to 960 MHz — Channel 3 — Z Axis 16M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 24.95 dBpv/m
' . 312.0404 MHz

45 dBpv/m : j i i -

A0 AR rri'rln
FCC15BF

35 depv/im

30 dBpv/m

M1

25 dBpv/m

20 dBpv/m | o

ol

15 dBpv/m

! WWWM,_, I,” | I.l 1 Ll
TRV O 1 | |

U
- uulh'l\

Stop 960.0 MHz

Start 30.0 MHz 15501 pts
l ‘ 0473072018
L T\ |7 Measuring... { DERERRE N 12:12:16 PM 7

Date: 30.APR.Z2018 12:12:14
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CERTIFICATE NUMBER: 1673.01

Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.13 Horizontal Polarity — 30 to 960 MHz — Channel 3 — X Axis 64M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 30.26 dBpV/m
: . 312.0404 MHz

45 dBpv/m : j i i -

ACL O s £ e

FCC15BF

35 depv/im

30 dBpv/m

25 dBpv/m

20 depv/m

| T d BIJV,I'.I'H 11"-“-1 =

10 JO0

S deps/m:

PS'ZEII't 30.0 MHz 15501 pts Stop 960.0 MHz
( ﬂ Measuring... JRERRRNCD D6

Date: 30,APR.Z2018 11:37:55

04/30,
11:37:57 AM ﬁ
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.14 Vertical Polarity — 30 to 960 MHz — Channel 3 — X Axis 64M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 23.98 dBpvV/m
: . 312.0404 MHz

45 depv/m [ — : —

ACL O s £ e

FCC15BF

35 depv/im

30 dBpv/m

25 dBuv/m i y

20 depv/m

5 dBpv/m

—

10 dEp =
5 dBpv/m:
PStéll't 30.0 MHz 15501 pts Stop 960.0 MHz
= 04/30/2018
l T\ Measuring...  EREREREED 8 11:41:13 AM ﬁ
Date: 30.APR.2018 11:41:11
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.15 Horizontal Polarity — 30 to 960 MHz — Channel 3 — Y Axis — 64M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 25.77 dBpv/m
: . 312.0404 MHz

45 depv/m [ — : —

ACL O s £ e

FCC15BF

35 depv/im

30 dBpv/m

25 dBpv/m

20 dBpv/m j j i i ; | : | N o

LS dBjiv/m

10 e

S deps/m:

PSIZEII'I: 30.0 MHz 15501 pts Stop 960.0 MHz
g 04/30
L T\ Measuring...  RENERRED e 11:47:26 AM ﬁ

Date: 30,APR.Z2018 11:47:25
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.16 Vertical Polarity — 30 to 960 MHz — Channel 3 — Y Axis 64M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 29.81 dBpv/m
: . 312.0404 MHz

45 depv/m [ — : —

ACL O s £ e

FCC15BF

35 depv/im

30 dBpv/m

25 depv/m f — ; f f f f o e

20 depv/m

r dBuV,-"r:n

10 o R
S dBpv/m:
PS'ZEII't 30.0 MHz 15501 pts Stop 960.0 MHz
- 04/30/2018
( T\ Measuring... JEEREEEED g6 11:4:3:43 AM ﬁ
Date: 30,APR.Z2018 11:44:41
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CERTIFICATE NUMBER: 1673.01

Test Number: 116-19 Issue Date: 5/7/2019
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

&

6.4.1.17 Horizontal Polarity — 30 to 960 MHz — Channel 3 — Z Axis 64M PRF

Spectrum I |né:r' l

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 27.40 dBpV/m
' . 312.0404 MHz

45 dBpv/m : j i i -

ACL O s £ e

FCC15BF

35 depv/im

30 dBqum v

25 dBpv/m

20 dBuv/m [ [ [ [ : ——tik

0% Hepv/m M‘.mn, ! il

10 BN

S deps/m:

PSI:EII't 30.0 MHz 15501 pts
[ N

Date: 30.APR.2018 11:34:27

Stop 960.0 MHz

04/30,
11:34:29 AM ﬁ

Measuring... [{EEEEEREE igEh
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CERTIFICATE NUMBER: 1673.01

Test Number: 116-19 Issue Date: 5/7/2019
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 10 kHz to 960 MHz, measured at 3 Meters

The device was prescreened in our 3 Meter Semi-Anechoic Chamber. There
were no measurable emissions below 960 MHz on our 3 Meter OATS.

6.4.1.18 Vertical Polarity — 30 to 960 MHz — Channel 3 — Z Axis 64M PRF

Spectrum I |né:r'

Ref Level 50.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms YBW 1 MHz Mode Sweep Input DC
P& TDF

216-18 STATSports Group Apex Pod @ 1Pk View

IIDD MHz M1[1] 29.84 dBpv/m
' . 312.0404 MHz

45 dBpv/m : j i i -

ACL O s £ e

FCC15BF

35 depv/im

30 dBpv/m

25 dBuv/m i — i ; i |

20 depv/m

dBpv/m

10 I

S deps/m:

PS'ZEII't 30.0 MHz 15501 pts Stop 960.0 MHz
( ﬂ Measuring... {RRRRREED 6

Date: 30.APR.2018 11:30:34

04/30/2018

11:30:36 AM ﬁ
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions above 960 MHz (15.519 (c), 15.521 (d))

Requirement: The radiated emissions above 960 MHz from a device operating
under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

The RMS average measurement is based on the use of a spectrum
analyzer with a resolution bandwidth of 1 MHz, an RMS detector, and
a 1 millisecond or less averaging time.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)
960 - 1610 -75.3 19.9
1610 - 1990 -63.3 31.9
1990 - 3100 -61.3 33.9
3100 - 10600 -41.3 53.9
Above 10600 -61.3 33.9
Frequency Range: 960 MHz to 40 GHz
Measurement Distance: 1 Meter and 0.3 Meter
EMI Receiver IF Bandwidth: 1 MHz
EMI Receiver Avg Bandwidth 10 MHz
Detector Function: RMS 1 mS Average as defined in 15.521(d)
Notes: Measurements made from 960 MHz to 18 GHz were made in a semi-

anechoic chamber at 1 Meter using a -9.54 dB distance offset was
programmed into the spectrum analyzer.

Measurements made from 8 to 18 GHz were done with the aid of a
High Pass Filter before the low noise amplifier.

Measurements made from 18 to 40 GHz were done at 0.3 meters and
a -20.00 dB distance offset was programmed into the spectrum
analyzer.

Plots in 6.5.13 and 6.5.14 shows the range of 960 to 8000 MHz with
digital signals with No UWB Transmission.
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Test Number: 116-19

&

|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/7/2019

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)

6.5.1. 960 MHz to 8 GHz Horizontal at 1 Meter, -9.54 dB offset in analyzer CH3 16M

Spectrum |

(®)

Ref Level 60.00 dBpv/m Offset -0.54 d& & RBW 1 MHz

55 dBpvim

fo ALt a9 de e SWT 7s VBW 10 MHz Mode Sweep Input DC
TOF
I16-18 STATSports Group Apex Pod @1Rm View
mi[1] 52.38 dBpv/m

4.437293 GHz

5|c| dByv/m E — m
45 dBpv/m — T

4|0 dB\ : | \

o ' ' |
3|5d8].3\u|
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e o

(e . 1
Jﬂ& f'l?]?"" part F | ||||||II.|| lI“]- hh el sty ,..""v! W
[k

Jg TTIIE

Start 960.0 MHz 7041 pts

Stop 8.0 GHz

mn

—
Measuring...  LOLLLLOED e

| * AN

R |

6.5.2. 960 MHz to 8 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH3 16M

Spectrum |

(®)

Offset -9.54 dB & RBW 1 MHz
9dB = SWT 1s VBW 10 MHz

Ref Level 60.00 dBuv/m
e ALt
TOF

Mode Sweep Input DC

f216-18 STATSports Group Apex Pod @1Rm View

m1[1]

43.68 dBpV/m)|
4.583996 GHz

S5 dByiv/m

SO dByv/m:

45 dByv/m:

40 dewv/m

A

o T
I

7041 pts
biil |

L L

Start 960.0 MHz

Measuring...

Stop 8.0 GHz

ondn0 P
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 116-19 Issue Date: 5/7/2019
6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)

6.5.3. 8 to 18 GHz Horizontal at 1 Meter, -9.54 dB offset in analyzer CH3 16M
Spectrum | @

Ref Level 60.00 dBpv/m Offset -9.54 dB & RBW 1 MHz

b Att 0de & SWT 10s VBW 10 MHz Mode Sweep Input DC
TOF

[216-18 STATSports Group Apex Pod @1Rm View

M1[1] 26.92 dBpV/m
8.985000 GHz
55 dByv/m;

FCC15.519 Subpart F

50 dBpvfim

45 dBpvim

40 dBpvim

35 depvim

30 dewv/m M YV
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25 daw;...‘ e TR M/V-W\/\Nd{

15 dBpvim

Start 8.0 GHz 10001 pts
il I
. 4

Stop 18.0 GHz

Measuring... .IIII'I' “

0T PM

Date: Z27.APR.2018 16:31:15

6.5.4. 8 to 18 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH3 16M
Spectrum | [na

Ref Level 60.00 dBpv./m Offset -5.54 dé & RBW 1 MHz

= ALt 0dB & SWT 10s VBW 10 MHz Mode Sweep Input DC
TOF

| TS STATSports Group Apex Pod @1Rm View

Mif1] 26.49 dBpV/m

B8.985000 GHz
55 dByv/

FCC15.51

50 dBpv/m

45 dBpv/m

40 dBpvim

35 dBpvim

30 dBpv/m g Ao

; " gl
» dap\.,...‘ W\/"“ _MW\XM/\FN\NI\

15 dBym
Start 8.0 GHz 10001 pts Stop 18.0 GHz
ait v
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)
6.5.5. 18 to 40 GHz Horizontal at 0.3 Meter, -20.00 dB offset in analyzer CH3 16M

Spectrum | [na

Ref Level 55.00 dBpv/m Offset -20.00 dE & RBW (CISPR) 1 MHz

j ALL 0de & SWT 22s vBW 10 MHz  Mode Sweep Input OC
TOF

| TS STATSports Group Apex Pod @1Rm View
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A
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"
L J1 | Measuring...  EERRNNNCD W6 1000550 AM 7

6.5.6. 18 to 40 GHz Vertical at 0.3 Meter, -20.00 dB offset in analyzer CH3 16M

Spectrum | uél

Ref Level 55.00 dBpv/m Offset -20.00 d& & RBW (CISPR) 1 MHz

o Att 0de & SWT 225 VBW 10 MHz Mode Sweep Input DC
TOF

[216-18 STATSports Group Apex Pod @1Rm View

M1[1] 31.47 dBpV/m

39.999500 GHz
50 dBuv/m
45 dBuvim
40 dBpvim
35 dBuv/m

FCC15.519 Subpart F
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25 depvim ‘
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e
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-
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Date: 30.APR.2018 11:03:56
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)
6.5.7. 960 MHz to 8 GHz Horizontal at 1 Meter, -9.54 dB offset in analyzer CH3 64M

Spectrum I E%]

Ref Level 60.00 dBpv/m Offset -9.54 dB & RBW 1 MHz

= ALt 9dB & SWT s VBW 10 MHz Mode Sweep Input DC
TOF

1618 STATSports Group Apex Pod @1Rm View
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-
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6.5.8. 960 MHz to 8 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH3 64M

Spectrum uél

Ref Level 60.00 dBpv/m Offset -9.54 d8 & RBW 1 MHz

o Att ode & SWT Ts VBW 10 MHz Mode Sweep Input DC
TOF

[216-18 STATSports Group Apex Pod @1Rm View

M1[1] 42.21 dBpV/m

4.585377 GHz
5|S dBpvr
5|El dapv/m
4|5 dBpv/m
40 dBpv/im

35 dépv/m 1
| J

30 depv/m
f
2T c | '”“hhi'_._,-f“—‘) W‘/ﬂu
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 116-19 Issue Date: 5/7/2019
6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)

6.5.9. 8 to 18 GHz Horizontal at 1 Meter, -9.54 dB offset in analyzer CH3 64M
Spectrum | @

Ref Level 60,00 dBuv/m Offset -9.54 dB & RBW 1 MHz

o ALt 0de & SWT 10 5 VBW 10 MHz Mode Sweep Input DC
TOF

f216-18 STATSports Group Apex Pod @1Rm View

M1[1] 26.99 dBuV/m

9.432400 GHz
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FCC15.519 Subpart F

50 dBv/m:
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wﬁmww & Y
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Start 8.0 GHz 10001 pts Stop 18.0 GHz

m
L JL JES AR ml“r‘ et |

7 APR.2018 16:25:50

6.5.10. 8 to 18 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH3 64M
Spectrum | [@

Ref Level 60.00 dBpv/m Offset -9.54 dB & RBW 1 MHz

e ALt 2dB & SWT 10s VBW 10 MHz Mode Sweep  Input DO
TOF

[216-18 STATSports Group Apex Pod @1Rm View
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i
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)
6.5.11. 18 to 40 GHz Horizontal at 0.3 Meter, -20.00 dB offset in analyzer CH3 64M

Spectrum 1 i u%:l

Ref Level 55.00 dBpv/m Offset -20.00 d&@ & RBW (CISPR) 1 MHz

o ALt 0dBE & SWT 22s vBwW 10 MHz Mode Sweep Input DC
TOF
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m
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6.5.12. 18 to 40 GHz Vertical at 0.3 Meter, -20.00 dB offset in analyzer CH3 64M
Spectrum | F‘%p_ﬂ

Ref Level S5.00 dBuv/m Offset -20.00 dB & RBW (CISPR) 1 MHz

l ALt 0 dE = SWT 22s vBw 10 MHz  Mode Sweep Input DC
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39.997500 GHz
S0 dBpv/m:
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 116-19

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (15.519 (c) continued)

6.5.13. 960 MHz to 8 GHz Horizontal at 1 Meter, -9.54 dB offset in analyzer No Tx
Spectrum I {%‘]

Ref Level 60.00 dBuv/m Offset -9.54 dB & RBW 1 MHz

j AL 9 de & SWT 7s VBW 10 MHz Mode Sweep Input DOC
TOF

Fie-18 STATSports Group Apex Pod @ 1Rm View

Issue Date: 5/7/2019
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Stop 8.0 GHz
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6.5.14. 960 MHz to 8 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer No Tx
Spectrum | [@]

Ref Level £0.00 depv/m Offset -3.54 dB & RBW 1 MHz
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Test Number: 116-19 Issue Date: 5/7/2019
6. Measurement Data (continued)
6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d))

Requirement: In addition to the radiated emission limits specified in the table in
paragraph (d) of this section, UWB transmitters operating under the
provisions of this section shall not exceed the following average limits
when measured using a resolution bandwidth of no less than 1 kHz:

® A

|ACCREDITED|

CEl

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuV/m)

1164 - 1240 -85.3 9.9

1559 - 1610 -85.3 9.9

6.6.1. Measurement & Equipment Setup

EMI Receiver IF Bandwidth: 1 kHz
EMI Receiver Avg Bandwidth: 10 kHz
Detector Functions: RMS Average

6.6.2. 1164 to 1240 MHz & 1559 to 1610 MHz

There were no broadband emissions related to the UWB transmitter. Measured
signals were narrowband and related to the microprocessor / clocks and do not fall
under the requirements of this section. Measurements were made at 1.0 Meter with
a -9.54 dB distance correction factor. The -85.3 dBm limit was converted to a field
strength limit of 9.9 dBuV/m using a factor of 95.2.

Note: Worst case data of all channels and axis.
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d) continued)
6.6.3.1 Horizontal Measurement Polarity 1164 to 1240 MHz, 16M PRF

Spectrum | u{"f'

Ref Lavel 35.00 dBpv/m Offset -9.54 dB & RBW 1 kHz

o Att 0de & SWT 765 @ VBW 10 kHz Mode Sweep Input DC
TOF

e16-18 STATSports Group Apex Pod @1Rm View

m1[1] -2.19 dBpV/m
1.228799600 GHz
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25 dBpvi/m
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5 dBpvim
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r i ' T
, Measuring...  QRENNREED e [THTRET Y |

L J L

6.6.3.2 Vertical Measurement Polarity 1164 to 1240 MHz, 16M PRF

Spectrum | né]

Ref Level 35.00 dBpv/m Offset -9.54 d8 & RBW 1 kHz

e ALt 0de & SWT 76 5 & VBW 10 kHz Mode Sweep Input DC
TOF

Eie-18 STATSports Group Apex Pod @1Rm View

Mif1] ~4.63 dBpv,/m
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d) continued)
6.6.3.3 Horizontal Measurement Polarity 1559 to 1610 MHz, 16M PRF

Spectrum | -

Ref Level 35.00 dBpv/m Offset -9.54 dB & RBW 1 kHz

o ALL 0dB & SWT 51s & VBW 10kHz Mode Sweep Input DC
TOF

lei6-18 STATSports Group Apex Pod @1Rm View
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6.6.3.4 Vertical Measurement Polarity 1559 to 1610 MHz, 16M PRF
Spectrum | [‘%‘]

Ref Level 35.00 dBpV/m Offset -9.54 d8 & RBW 1 kHz

= Att O dE = SWT El1s & VBW 10 kHz Mode Sweep Input DC
TOF
e1e-18 STATSports Group Apex Pod @1Rm Yiew

mMi1[1] 11.67 dBpV,/m)|
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5 dBuvyf
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I i Measuring...  [EUARANALD W oSUTASeM

T
. J L

Note: NB Signals are related to digital circuitry as seen in 6.5.13 and 6.5.14
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d) continued)
6.6.3.5 Horizontal Measurement Polarity 1164 to 1240 MHz, 64M PRF

Spectrum | u{"f'

Ref Lavel 35.00 dBpv/m Offset -9.54 dB & RBW 1 kHz

o Att 0de & SWT 765 @ VBW 10 kHz Mode Sweep Input DC
TOF

e16-18 STATSports Group Apex Pod @1Rm View

m1[1] -2.19 dBpV/m
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6.6.3.6 Vertical Measurement Polarity 1164 to 1240 MHz, 64M PRF

Spectrum | né]

Ref Level 35.00 dBpv/m Offset -9.54 d8 & RBW 1 kHz

e ALt 0de & SWT 76 5 & VBW 10 kHz Mode Sweep Input DC
TOF

Eie-18 STATSports Group Apex Pod @1Rm View
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CERTIFICATE NUMBER: 1673.01
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Test Number: 116-19 Issue Date: 5/7/2019
6. Measurement Data (continued)

6.6. Spurious Radiated Emissions in GPS Bands (15.519 (d) continued)
6.6.3.7 Horizontal Measurement Polarity 1559 to 1610 MHz, 64M PRF
Spectrum | @

Ref Level 35.00 dBpv/m Offset -9.54 dB & RBW 1 kHz

I ALt 0 dE & SWT 51s & VBW 10 kHz Mode Sweep Input DC
TDF
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6.6.3.8 Vertical Measurement Polarity 1559 to 1610 MHz, 64M PRF
T &

Ref Level 35.00 dBuvV/m Offset -9.54 dB & RBW 1 kHz
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TOF

f216-18 STATSports Group Apex Pod @1Rm View

m1[1] 6.56 dBPV,/m

1.574399200 GHz
30 dByiv/m

25 dByv/m:

20 dBpv/m

15 depv/m

B0 2

o

900 dBuv/m

5 dBpvfm

0 dBpvim

-5 dBpvfm

3k f . 8
Start 1.559 GHz 51001 pts Stop 1.61 GHz
B —

| Measuring...  GRRNNLEND W Sy
L J I 052640 P

Note: NB Signals are related to digital circuitry as seen in 6.5.13 and 6.5.14
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Test Number: 116-19
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CEl

Issue Date: 5/7/2019

6. Measurement Data (continued)

6.7. Radiated Emissions of UWB Transmission (15.519 (c), 15.521 (d))

Requirement: The radiated emissions above 960 MHz from a device operating
under the provisions of this section shall not exceed the following
average limits when measured using a resolution bandwidth of 1 MHz:

The RMS average measurement is based on the use of a spectrum
analyzer with a resolution bandwidth of 1 MHz, an RMS detector, and
a 1 millisecond or less averaging time.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)
3100 - 10600 -41.3 53.9

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:
EMI Receiver Avg Bandwidth
Detector Function:

4t05GHz, 61to 7 GHz

3 Meters

1 MHz

10 MHz

RMS 1 mS Average as defined in 15.521(d)
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CERTIFICATE NUMBER: 1673.01

Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d))
6.7.1. Plot of RMS Power at 3 Meters (Channel 3, 16M PRF)

. 1 . . Ant Ant |Turntable
Fr?qGUHe")‘Cy ALINCEE Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
4.6249 53.79 53.90 -0.11 H 100 34 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit Margin Ant Ant |Turntable
Friqelaef;cy (dBm) (dBm) g Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
4.6249 -41.41 -41.30 -0.11 H 100 34 Compliant

216-18 STATSports Apex Pod

MultiView | Spectrum

Ref Level 70,00 dBuv/m ® RBW 1 MHz
& ALt 0dB ® SWT 15 ® VBW 10MHz Mode Sweep
TDF

T Frequency Sweep

M1[1] 53,79 dBpv/m
4.624900 GHz

Limit Chetk
Line FCC P15-519 RMS L[MIT DBUV-M

55 dBpv/m

&0 dBpv/m

55 dBpY/m M"

FCC P15-519 RMS LIMIT DBUY-M WW%
50 dBpv/m Ay

L/ wm\
45 dBpy/m 5 J\‘N*
40 depv/m M %
35 dBpvsm “/VN/N

30 deivsm
25 dBpv/m
S e 1000 MHE/ Span 1.0 GHz
- -
] [ ] Measuring... HERRRRRER ) DgIEIZJSZLPI}ISI

02:30:55 PM 04/27/2018
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CERTIFICATE NUMBER: 1673.01

Issue Date: 5/7/2019

6. Measurement Data (continued)

6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d)) continued
6.7.2. Plot of RMS Power at 3 Meters (Channel 3, 64M PRF)

. 1 . . Ant Ant |Turntable
Fr?qGUHe")‘Cy ALINCEE Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
4.6169 53.70 53.90 -0.20 H 100 34 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit Margin Ant Ant |Turntable
Frequency (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
esu
(GHz)
EIRP EIRP (dB) HV | cm Deg
4.6169 -41.50 -41.30 -0.20 H 100 34 Compliant
216-18 STATSports Apex Pod
MultiView | Spectrum
Ref Level 70.00 dBpv/m ® RBW 1 MHz
= Att 0Ode & SWT 15 ® VBW 10 MHz Mode Sweep
J0° N
1 Frequency Sweep
Limit Chetk M1[1] 53.70 dBpV/m
Line FCC P15-519 RMS LIMIT DBUV-M 4.616900 GHz
65 dBpY m
60 dBpY/m
55 dBuv/m M"
FCC P15-519 RMS LIMIT DEUY-M WW
e WM WU\m\%
48 dBpY A ne
40 dBpY A //N \‘\A\%\A‘
35 dBpv/m W/, \‘—\M
30 depv./m
25 dBpv/m
CF 4.5 GHz 1001 pts 100.0 MHz / Span 1.0 GHz
][ J Measuring... “w L5 PRI ITTE,

01:17:06 PM 04/27/2018

01:17:06 PM
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d) RSS-220 5.3.1(d))

6.7.3. Plot of RMS Power at 3 Meters (Channel 5, 16M PRF)

. 1 — . Ant Ant |Turntable
Fr?qGT_ler;cy AATTEL sl Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
6.490 53.34 53.90 -0.56 H 100 250 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit — Ant Ant |Turntable
Ff?qelaef;cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HNV | cm Deg
6.490 -41.96 -41.30 -0.56 H 100 250 | Compliant

116-19 STATSports APEX 300

MultiView Spectrum -

Ref Level 70.00 dBuv/m ® RBW 1 MHz
Spectrum
Att 0Ode & SWT 1s VBW 10 MHz Meode Sweep Count 1/1

TOF

1 Frequency Sweep
5§ M1[1] [53.34 dBpV/m

Limit Chetk PASS

Line ISED|RSS-220 CLA.[3-1D RMS LIMIT DBUVY-M PAfS 6.490000 GHz

w
w

65 dBpv/m

€0 dBpv/m

55 dBpv/m

SED RS5-220 CLAIISE 5-3-1D RMS LIPIT DBUY-M WW
i MM WM\
M‘\«"w‘ﬁ B

45 dBpv/m f\l_‘/f’m \\m

40 depv/m

30 depv/m

25 depv/m

100.0 MHz/ Span 1.0 GHz

CF 6.5 GHz 1001 pts
Measuring... NENNNNEEN e 02/06/z010

02:26:16 PM 02/06/2019
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Test Number: 116-19

6. Measurement Data (continued)
6.7. Spurious Radiated Emissions (15.519 (c), 15.521(d), RSS-220 5.3.1(d)) continued

6.7.4. Plot of RMS Power at 3 Meters (Channel 5, 64M PRF)

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/7/2019

. 1 — . Ant Ant |Turntable
Fr?qGT_ler;cy AATTEL sl Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
6.490 53.04 53.90 -0.81 H 100 250 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 log (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit — Ant Ant |Turntable
Ff?qelaef;cy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.490 -42.11 -41.30 -0.81 H 100 250 Compliant
116-19 STATSports APEX 300
MultiView Spectrum -
Ref Level 70.00 dBuv/m ® RBW 1 MHz

Spectrum Mode Sweep

Att OdE ® SWT 1s  VBW 10 MHz

TOF

1 Frequency Sweep
Limit Chetk PASS
Line ISED| RS5-220 CLA.[3-1D RMS LIM[T DBUY-M PAJS

M1[1][53.04 dBpV/m
6.490000 GHz

w
w

65 dBpv/m

€0 dBpv/m

55 dBpv/m ot

SED RSS-220 CLAWSE 5-3-1D RMS LI

.

IT DBUY-M

M“ r
%] ¢
by

50 dBpv/m

45 dBpv/m

40 depv/m

30 depv/m

25 depv/m

Span 1.0 GHz

W U2/07/2019
10:49:20 AM

100.0 MHz/

1001 pts

CF 6.5 GHz
ANRRRRENR

Measuring...

10:49:20 AM 02/07/2019
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Issue Date: 5/7/2019

6. Measurement Data (continued)

6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (Q))

Requirement: There is a limit on the peak level of the emissions contained within a
50 MHz bandwidth centered on the frequency at which the highest
radiated emission occurs, fy. That limit is 0 dBm EIRP.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuV/m at 3 Meters by adding 95.2. As used in this subpart, EIRP
refers to the highest signal strength measured in any direction and at
any frequency from the UWB device.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuVv/m)
3100 - 10600 0 95.2

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:
EMI Receiver Avg Bandwidth
Detector Function:

4t05GHz, 6107 GHz
3 Meters

50 MHz

80 MHz

Peak, Max Held
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Issue Date: 5/7/2019

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)
6.8.1 Plot of Peak Power at 3 Meters (Channel 3, 16M PRF)

. 1 . . Ant Ant |Turntable
Fr?guHer)\cy ALINCEE Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
4.492 93.80 95.20 -1.40 H 100 34 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit — Ant | Ant |Turntable
Fffiqeﬁl_ler)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg

4.492 -1.40 0.00 -1.40 H 100 34 Compliant
216-18 STATSports Apex Pod
MultiView - | Spectrum E]

Ref Level 100,00 dBuv/m & RBW S50 MHz

& Att 0de ® SWT 15 ® VBW S0 MHz Mode Sweep

TDF

T Frequency sweep 7
93.80 dBpV/m
4,492000 GHz

M1[1]

oy s

90 depv/m

85 depv/m
20 depy/m / i\
75 dBpy/m

70 depv/m

65 dBpyHA
60 depv/m
EE depv/m
CF 4.5 GHz 1001 pts 100.0 MHE‘/ Span 1.0 GHz
— — —
]_[ } Measuring... EERRRRERE i ggf;;’;zgﬂ;ﬁ

02:35:13 PM 04/27/2018
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6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) continued)

6.8.2 Plot of Peak Power at 3 Meters (Channel 3, 64M PRF)

. 1 . . Ant Ant |Turntable
Fr?guHer)\cy ALINCEE Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
4.488 89.03 95.20 -5.99 H 100 34 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit S Ant | Ant |Turntable
Fffiqeﬁl_ler)lcy (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
4.488 -5.99 0.00 -5.99 H 100 34 | Compliant

216-18 STATSports Apex Pod

MultiView Spectrum
Ref Level 100.00 dBut/m ® RBW 50 MHz
@ ALt 0de SWT 1.01 ms ® ¥VBW 80 MHz Mode Sweep

TDF

1 Frequency Sweep

M1[1] 29.03 dBpY /m

4.488000 GHz

o0 depy/

85 depy/m

80 depy/m

75 depy/m

70 depy/m

i ™,

oy

85 dBpy/

55 dBpy/

CF 4.5 GHz 1001 pts 100.0 MHz/

][ Measuring...

Span 1.0 GHz

L 0472772018
01:30:08 PM

01:30:08 PM 04/27/2018
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Test Number: 116-19

6. Measurement Data (continued)
6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g) RSS-220 cont)

6.8.3 Plot of Peak Power at 3 Meters (Channel 5, 16M PRF)

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/7/2019

. 1 — . Ant Ant |Turntable
Fr?qGT_ler;cy AATTEL sl Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBpVv/m) (dB) HIV cm Deg
6.491 94.77 95.20 -0.47 H 100 250 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have
been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit — Ant | Ant |Turntable
Frequency (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
(GHz) esu
EIRP EIRP (dB) HIV cm Deg
6.491 -0.47 0.00 -0.47 H 100 250 Compliant
116-19 STATSports APEX 300
MultiView Spectrum -
s t Ref Level 100.00 dBuiv/m & RBW 50 MHz
PELERUHL Att 3dB SWT 1.31 ms ® VBW 20 MHz Mode Sweep
TOF
1 Frequency Sweep ke
M1[1][94.77 dBp¥/m
il 6.491000 GHz
FesdepY ==
\}/m"‘\/ P A e |
S W W\
85 dBpv/m / \M\
20 dBpV/m M\
75 dBpv/m f}, \\M‘M
70 dBpV/m St w
60 dBpv/m
55 dBpv,
CF 6.5 GHz 1301 pts 130.0 MHz/ Span 1.3 GHz
Measuring... IENNNENEN 2240072013

05:16:44 PM 02/06/2019
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Test Number: 116-19

6. Measurement Data (continued)

6.8. Peak Emissions in a 50 MHz Bandwidth (15.519 (e), 15.521 (g). RSS-220 cont)
6.8.4 Plot of Peak Power at 3 Meters (Channel 5, 64M PRF)

&

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 5/7/2019

. 1 . . Ant Ant |Turntable
Fr?qul'_le")‘cy ALINCEE Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.488 88.10 95.20 -7.10 H 100 250 Compliant

Notes: ' Antenna Factor (AF), Cable Factor (CF) and External Preamplifier Gain (PAG) have

been entered into the analyzer as transducer factors.

Equation (22) from ANSI C63.10-2013, EIRP = Emeas + 20 10g (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBuV/m) — 95.2

Amplitude® Limit — Ant | Ant |Turntable
Fffigﬁl_le';‘?y (dBm) (dBm) 9 Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.488 710 0.00 710 H 100 250 | Compliant

116-19 STATSports APEX 300

MultiView Spectrum

Ref Level 100,00 dBuvi/m & RBYY 50 MHz

Spectiain Att 3dB  SWT 1.01 ms ® VBW 30 MHz

Mode Sweep

TDF

1 Frequency Sweep

FasdBpyy

a0 dBpv/m

M1[1]

88.10 dBpv/m
6.488000 GHz

85 dBpv/m

80 depv/m

75 depv/m

70 dBpY —p
M

60 depv/m

55 depv/m

CF 6.5 GHz

1001 pts

100.0 MHz/

Span 1.0 GHz

04:30:01 PM 02/07/2019

Measuring...

e 02/07/2019

04:30:01 PM
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Test Number: 116-19

6. Measurement Data (continued)
6.9 Conducted Emissions Test Setup

® A

Issue Date: 5/7/2019

6.9.1. Regulatory Limit: FCC Part 15, Class B, IC RSS-GEN

Frequency Range S
(dBuv)
(MHz)
uasi-Pea verage
Quasi-Peak A
0.15t0 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0 to 30.0 60 50
* Decreases with the logarithm of the frequency.

6.9.2 Measurement Equipment and Software Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
EMI Receiver Hewlett Packard 8546A 3330A00115 12/4/2018
RF Filter Section Hewlett Packard 85460A 3325A00121 12/4/2018
LISN EMCO 3825/2 9109-1860 11/17/2018
Manufacturer Software Description Title/Model # Rev.
Compliance . Test Report
Worldwide Test Report Generation Software Generator 1.0
6.9.3. Measurement & Equipment Setup
Test Date: 05/16/2018

Test Engineer: Brian Breault

Site Temperature (°C): 21.4

Relative Humidity (%RH): 31

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

6.9.4. Test Procedure
Test measurements were made in accordance with ANSI C63.4-2014, Standard
Methods of Measurement of Radio Noise Emissions from Low-Voltage Electrical and
Electronics Equipment in the Range of 9 kHz to 40 GHz.
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.10 Conducted Emissions Test Results
6.10.1. 120 Volts, 60 Hz Phase

Test No.: 216-18, 120 Volts, 60 Hz Phase FCC Part 15.207
a0
70
-"""h“-
&0
o _-"""h.‘“-_
"\...“‘-
50
4 b
dapw + 0 1L
30 -+ = o -~ 1 -+

1 1 Freguency (MHz) 10. 100.
P QP QP Avg Avg Avg
Frequency | Pk Amp Q e . - .
(MH2) (dBuv) Amp Limit Margin Amp Limit Margin Comments

(dBuv) | (dBpv) (dB) (dBpv) | (dBuv) (dB)
1672 50.60 47.51 65.10 -17.59 31.00 55.10 -24.10
.2500 45.73 42.42 61.76 -19.34 28.56 51.76 -23.20
.3336 41.21 37.97 59.36 -21.39 25.37 49.36 -23.99
4188 38.55 34.20 57.47 -23.27 21.12 47.47 -26.35
.5030 39.89 35.98 56.00 -20.02 22.77 46.00 -23.23
.5584 40.85 36.19 56.00 -19.81 16.71 46.00 -29.29
.6494 40.02 34.70 56.00 -21.30 19.83 46.00 -26.17
7715 38.51 30.81 56.00 -25.19 13.41 46.00 -32.59
.9388 50.29 43.45 56.00 -12.55 21.77 46.00 -24.23
.9722 48.43 42.59 56.00 -13.41 26.26 46.00 -19.74

1.5719 37.36 31.58 56.00 -24.42 15.74 46.00 -30.26
2.1126 37.18 31.18 56.00 -24.82 15.09 46.00 -30.91
3.9418 35.26 29.10 56.00 -26.90 16.08 46.00 -29.92
5.5892 36.32 30.21 60.00 -29.79 17.21 50.00 -32.79
7.3012 36.29 29.33 60.00 -30.67 17.33 50.00 -32.67
8.9331 36.33 31.16 60.00 -28.84 19.41 50.00 -30.59

13.0931 40.64 34.10 60.00 -25.90 22.23 50.00 -27.77

15.5793 46.39 39.82 60.00 -20.18 26.68 50.00 -23.32

19.0725 38.09 29.40 60.00 -30.60 16.98 50.00 -33.02

23.3012 28.05 22.84 60.00 -37.16 11.80 50.00 -38.20

24.9604 27.36 21.73 60.00 -38.27 10.55 50.00 -39.45

28.4891 26.82 19.99 60.00 -40.01 9.54 50.00 -40.46

28.9819 27.64 20.28 60.00 -39.72 9.24 50.00 -40.76
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Test Number: 116-19 Issue Date: 5/7/2019

6. Measurement Data (continued)
6.10. Conducted Emissions Test Results (continued)

6.10.2. 120 Volts, 60 Hz Neutral

Test No.: 216-18, 120 Volts, 60 Hz Neutral FCC Part 15.207
80
70
—
60
N i
'h..“‘-
50
A o
aguv ¥ T1C 1l T
30 T L u | T
20 a T H
10 - - = HH——H-
0
A 1 10. 100.

Freguency (MHz)

QP QP QP Avg Avg Avg
Amp Limit Margin Amp Limit Margin Comments
(dBuv) | (dBuv) (dB) (dBuv) | (dBuv) (dB)
.1646 49.62 45.63 65.23 -19.60 25.95 55.23 -29.28
.2498 45.32 40.55 61.76 -21.21 20.09 51.76 -31.67
.3251 42.06 36.50 59.58 -23.08 15.80 49.58 -33.78
.4095 39.13 33.51 57.66 -24.15 13.46 47.66 -34.20
.5029 38.13 31.58 56.00 -24.42 12.00 46.00 -34.00
.5768 38.12 32.03 56.00 -23.97 14.17 46.00 -31.83
.6497 35.12 27.80 56.00 -28.20 6.19 46.00 -39.81
.7694 36.75 28.70 56.00 -27.30 6.83 46.00 -39.17
.8362 38.89 32.37 56.00 -23.63 14.43 46.00 -31.57
9174 42.65 36.67 56.00 -19.33 18.14 46.00 -27.86
.9688 40.79 33.49 56.00 -22.51 12.57 46.00 -33.43
1.2322 37.29 30.29 56.00 -25.71 10.68 46.00 -35.32
4.0098 31.24 24.19 56.00 -31.81 7.42 46.00 -38.58
6.4871 31.95 24.32 60.00 -35.68 7.94 50.00 -42.06
9.7802 34.39 25.56 60.00 -34.44 11.39 50.00 -38.61
13.9409 39.06 31.80 60.00 -28.20 16.81 50.00 -33.19
15.7900 43.58 36.02 60.00 -23.98 22.17 50.00 -27.83

Frequency | Pk Amp
(MHz) (dBpv)

18.9293 34.92 26.25 60.00 -33.75 7.49 50.00 -42.51
19.1473 34.36 27.55 60.00 -32.45 10.12 50.00 -39.88
22.4609 29.11 19.57 60.00 -40.43 4.18 50.00 -45.82
23.4779 22.85 18.11 60.00 -41.89 2.10 50.00 -47.90
26.8578 23.01 15.65 60.00 -44.35 1.87 50.00 -48.13
29.0274 22.81 14.62 60.00 -45.38 0.15 50.00 -49.85
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6. Measurement Data (continued)
6.11. 99% Emission Bandwidth (RSS-GEN 6.7)

Requirement: The occupied bandwidth shall be reported for all equipment in addition to
the specified bandwidth required in the applicable RSSs RSS-Gen,
Section 6.7.

Test Note: The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the
actual occupied / x dB bandwidth and the video bandwidth (VBW) shall
not be smaller than three times the RBW value. Video averaging is not
permitted.

The detector of the spectrum analyzer shall be set to “Sample”.
However, a peak, or peak hold, may be used in place of the sampling
detector since this usually produces a wider bandwidth than the actual
bandwidth (worst-case measurement). Use of a peak hold (or “Max
Hold”) may be necessary to determine the occupied / x dB bandwidth if
the device is not transmitting continuously.

6.11.1 Plot of 99% Emission Bandwidth (Channel 5, 16M PRF)

116-19 STATSports APEX 300

Multiview Spectrum -

Ref Level 90.00 dBpv//m ® RBW 10 MHz

Spectrum OdE SWT 1.31 ms ® VBW 40 MHz Mode Sweep

TOF

1 Occupied Bandwidth

M1 M1[1]86.17 dBu¥/m
6.487000 GHz

e o W W
80 dBpv/m prot™! \»\

75 dBpv/m
T M/'fw/‘ \\4\%2
70 dBpv/m M/? \\
55 dBpv/m Ny}/ 1
&0 dBpv/m g M
LTS WERE R I

55 dBpv/m

50 dBpv/m

45 dBpi/m

CF 6.5 GHz 1301 pts 130.0 MHz/ Span 1.3 GHz
2 Marker Table
M1 1 6.487 GHz 86.17 dBpV/m Occ Bw 751.320669212 MHz
T1 1 6.105215 GHz 70.63 dBuv/m  Occ Bw Centroid 6.450875251 GHz
T2 1 6.656536 GHz 70.34 dBpv/m __ Occ Bw Freq Offset 19124748877 MHz
Measuring... INNNNNEEN wa 02/06/2019

04:06:35 PM

04:06:35 PM 02/06/2019
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6. Measurement Data (continued)
6.11. 99% Emission Bandwidth (RSS-GEN 6.7 continued)
6.11.2 Plot of 99% Emission Bandwidth (Channel 5, 64M PRF)

116-19 STATSports APEX 300

Multiview Spectrum -

s £ Ref Level 90.00 dBpv//m ® RBW 10 MHz
PECHLI Att 0dB  SWT 131 ms ® VBW 40 MHz Mode Swesp
TOF

JiEw
M1[1]83.27 dBp¥/m
6.489000 GHz

1 Occupied Bandwidth

85 dBpv/m

80 dey/m T A Vx\ )

75 dapv/m - . V\
70 dBpv/m \/\/»VM A >
T2

i VL\W

65 dBpv/m
M ]
.

50 dBpv/m
45 dBpv/m
CF 6.5 GHz 1301 pts 130.0 MHz/ Span 1.3 GHz
2 Marker Table
M1 1 6.489 GHz 83.27 dBpV/m Occ Bw 770.597185185 MHz
T 1 6.101229 GHz 64.38 dBpv/m  Oce Bw Centroid 6.486527661 GHz
12 1 6.871826 GHz 64.85 dBpvy/m  Oce Bw Freg Dffset ~13.472330331 MHz
Measuring... [INNNNNNNN wa 02/07/2019

03:41:41 PM 02/07/2019
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6. Measurement Data (continued)
6.12. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(1))
6.12.1. SAR Test Exclusion Calculation

Requirement: Portable devices as defined in § 2.1093 of this chapter operating
under Part 15 are subject to radio frequency radiation exposure
requirements as specified in §§ 1.1307(b) and 2.1093 of this chapter.

For a 1-g SAR, the test exclusion result must be < 3.0.
Test Notes: The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6

GHz at test separation distances < 50 mm are determined by the
following formula:

. Pmax
SAR Test Exclusion = duin X \/f(GHZ)

(1)

Puax mW Maximum power of channel, including tune-up tolerance
dwn mMm  Minimum test separation distance, mm (< 50 mm)

fieHzy GHz fiehz) is the RF channel transmit frequency in GHz (>100 MHz and <6
GHz)

(1) FCC OET 447498 - Mobile and Portable Devices RF Exposure Procedures
and Equipment Authorization Policies.

Result: The device under test meets the exclusion requirement detailed in
FCC OET 447498.

Channel: 3, 16M 3, 64M
Input: Puax 0.7196 0.2400 mw
dmin 5.000 5.000 mm
fiGHz) 4.492 4.488 GHz

Test Exclusion: 0.305 0.102

Limit Exemption: 3.000 3.000

! Taken from the peak data in Section 6.5 of this test report (converted to mW).

Notes:

The device does not exceed the test limit exemption and therefore a
routine SAR Evaluation is not required.

The UWB and BLE radios do not transmit simultaneously.

Page 62 of 72

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



ompliance
orldwide

Test Number: 116-19

CEl

® A

|ACCRED DI

Issue Date: 5/7/2019

6. Measurement Data (continued)

6.12.2 RF Exposure for devices that operate above 6 GHz (1.1310, 2.1093, RSS-102)
Requirement: Per 1.1310 (d)(3) At operating frequencies above 6 GHz the MPE
limits shall be used in all cases to evaluate the environmental impact
of human exposure to RF radiation as specified in 1.1307(b). Portable
devices as defined in § 2.1093 of this chapter operating under Part 15
are subject to radio frequency radiation exposure requirements as
specified in §§ 1.1307(b) and 2.1093 of this chapter. Measurements
and calculations to demonstrate compliance with MPE field strength
or power density limits for devices operating above 6 GHz should be
made at a minimum distance of 5 cm from the radiating source.

RSS-102: Devices operating above 6 GHz regardless of the

separation distance shall undergo an RF Exposure Evaluation.

Center
Frequency
(GHz2)

MPE
Distance
(cm)

DUT Output
Power
(dBm)

DUT
Antenna
Gain (dBi)

Power Density

(mwicm?) |

(W/m?)

FCC
Limit
(mW/cm?)

ISED
Limit
(W/m?)

@)

@)

®)

(4)

®)

(6)

6.491

5

-0.47

0.0

0.0028566

0.0285660

10

6.488

5

-7.01

0.0

0.0006337

0.0063365

10

ok ow

PD =

OP + AG
(4 x1TXxd?

Reference CFR 2.1093(b): For purposes of this section, a portable device is defined
as a transmitting device designed to be used so that the radiating structure(s) of the

device is/are within 5 centimeters of the body of the user.

Section 6.8 of this test report. This is Max Held Peak Power measurement data, time

averaged power is lower due to ~1% Duty cycle of the device in normal operation.

Data supplied by the client. (Included in Field Strength measurements)
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.
Reference ISED RSS-102 Section 4 Table 4 RF Field Strength Limits for Devices
Used by the General Public (Uncontrolled Environment)

Note: BLE and UWB Radios do not transmit simultaneously.
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7. 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. 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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8. Test Images
8.1. Spurious and Harmonic Emissions — 10 kHz to 1 GHz Front
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8. Test Images
8.2. Spurious and Harmonic Emissions — 10 kHz to 30 MHz Rear

Page 66 of 72

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



“~ompliance &
orldwide [EcoRESiTED)

Test Number: 116-19 Issue Date: 5/7/2019

8. Test Images
8.3. Spurious and Harmonic Emissions — 30 MHz to 1 GHz Rear
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8. Test Images
8.4. Spurious and Harmonic Emissions — 1 to 18 GHz Front
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8. Test Images
8.5. Spurious and Harmonic Emissions — 1 to 18 GHz Rear
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8. Test Images
8.6. Spurious and Harmonic Emissions — 18 to 40 GHz Side View
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8. Test Images

8.7. Conducted Emissions (Front View)
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8. Test Images
8.8. Conducted Emissions (Rear View)
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