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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020
1. Scope

This test report certifies that the Racelogic Beacon, VIPS-B-V1 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.
2.2.
2.3.

2.4.

2.5.
2.6.
2.7.
2.8.

2.9.

Manufacturer:
Model Number:
Serial Numbers:
Description:

Power Source:

Hardware Revision:
Software Revision:

Modulation Type:

Operating Frequencies:
2.10. EMC Modifications:

Racelogic Limited

VIPS-B-V1

1912077

The Racelogic VIPS system is intended to give high accuracy and high
update rate position and velocity for the indoor automotive testing
market.

6.5—-30VDC

N/A

N/A

Pulse Modulation, Frequency Hopping

3.993 GHz (Channel 4) Center Frequency Nominal (900 MHz BW),
6.489 GHz (Channel 7) Center Frequency Nominal (900 MHz BW)
None

3. Product Configuration
3.1 Operational Characteristics & Software

Hardware Setup:

Using the embedded firmware, the channel is 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)
Racelogic VIPS-B-V1 1912077 6.5-30 DC Magnetic Mount Beacon
3.3. EUT Cables/Transducers
Cable Type Length Shield From To
Power 2M No EUT 12 VDC Battery
3.4. Support Equipment
Manufacturer | Model/Part #/ Options | Serial Number | 'MPut | Freq Description/Function
Voltage| (Hz)
None
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COMPLIANCE [ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

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

OATS Ground Plane

Drawing is not to scale

______________ 3 meters!_ _ _{j]j

HP 8449B
or Miteq
Preamp?
1
R&S FSW26
Spectrum
Analyzer?

1 Measurement distance varies according
to the measurement being made.

2Equipment listed is representative of the
equipment used. See the test equipment
list for details.
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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 5/3/2020 3 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 6/5/2021 2 Years
Loop Antenna 9 kHz to 30 MHz EMCO 6512 9309-1139 1/28/2022 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 4/16/2020 2 Years
30-10P
. JCA48-
Preamplifier 2 to 12 GHz JCA 4111B1 7087S 4/17/2020 2 Years
Preamplifier 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 9/11/2020 2 Years
JSD42-
Preamplifier 18 to 40 GHz Miteq 2100452|20-40- 649199/649219 | 1/6/2021 1 Year
Horn Antenna 1 to 18 GHz ETS-Lindgren 3117 00143292 3/21/2022 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 7/20/2020 2 Years
Barometer Control Company 4195 Cal ID# 236 4/3/2020 2 Years
1 ESR7 Firmware revision: V3.36, SP2 Date installed: 11/02/2017 Previous V3.36, installed 05/16/2017.
2FSV40 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.
4FSW26  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

Test Dates:

Test Engineers:

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

Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Function:

4.3. Measurement Procedure

11/27/2019, 12/3/2019,
12/4/2019, 12/5/2019,
12/6/2019, 12/16/2019,
1/20/2020

Larry Stillings
21.6

35

30 kHz to 40 GHz
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

Peak, Quasi-Peak & Average

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) + 1x108
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

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

FCC ISEDRule | . oSt
Test Requirement Rule Requirement Report Result Comment
Requirement q Section
. RSS-220 . The antennais a

Antenna Requirement 15.203 5.1 (b) 6.1 Compliant pch etch type
Operational 15519 (a) (1) | RSS-220 62 | 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 (c) .
above 960 MHz 15.521 (d) 6.5 Compliant
Radiated Emissions in RSS-220 .
GPS Bands 15.519 (d) 5.3.1 (€) 6.6 Compliant
RMS Emissions of
UWB Transmission in igg;? égg E)Ssslz(ig) 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 (g9) ' P
Conducted Emissions 15.207 RSS-GEN 66'190 Compliant
99% Emission .
Bandwidth N/A RSS-GEN 6.11 Compliant
. 1.1307(b)(2), )

Eidéosfrfq“e”cy 2.1093 & RlissuéOSZ' 6.12 Compliant

P 1.1310
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

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 unigue coupling to the intentional radiator shall be
considered sufficient to comply

Result: The antenna utilized by the device under test is a pcb etch 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

Result:

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.

Compliant

6.2.1 Plot of 10 Second Shutoff

458-19 Racelogic UWB Beacon

MultiView

Ref Level 100,00 dBuv/m
0dB & SWT 15s ® VBW 80 MHz
TRG:VID TOF "1036 CBL 0319 GORE OKCOQOCQ240.0","348 AMP JCA48-4111B1 SN 70875" "276 ANT 0319 ETS Lindgren 3117 3M "

& Att

1 Zero Span

1Pk Clrw
D2[1] -27.27 dB
167.99 ms
M1[1189.56 dBpV/m

® RBW 50 MHz

95 dBpY,

wHH’\‘LW\W
I pohHHH

\

2.27201s

i

v /m

5

70 dBp,

65 dBpY,

WWWWWWMMWW N A e AN bty wMWNMWp‘WWWWWJJ‘M

60 dBpY,

55 dBpY,

CF 6.5 GHz

03:14:56 PM 12/16/2019

2001 pts Los
weasuring... NINMNNNNN  we 12/16/2010

Note: Marker 1 is when the rover stops transmitting, Marker D2 shows the EUT shutting
off and staying off for greater than 10 Seconds.
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

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

458-19 Racelogic UWB Beacon

MultiView Spectrum -

Ref Level 100.00 dBuv/m & RBW 50 MHz S6L
= Att 0dB ® SWT 15s & VBW 20 MHz
TRG:WID TOF "1036 CBL 0319 GORE OKCOQOCO240.0","348 AVIP JCA48-4111B1 SN 70878""276 ANT 0319 ETS Lindgren 3117 3M "
1 Zero Span

95 dBpY/m

90 dBpY/m—

He5-dBp TRG 85,000 dBpv/m

&0 dBpY,

75 dBpY, |

70 dBpY/m

65 dBpY,

| Mot b sl Al
bttt Ao i

60 dBpY,

55 dBpY,

CF 6.5 GHz 2001 pts 1.5s/

12/16/2019
Ready [LL]]] oS 630 PM

03:16:31 PM 12/16/2019

Issue Date: 1/20/2020

Note: Marker 1 is the rover turned back on to establish communications, Marker D2

shows EUT re-establishing communication after ~3.8 seconds.
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

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

CH4

fm The highest emission peak 3.990
fL 10 dB below the highest peak | 3.6432
fu 10 dB above the highest peak | 4.2619
fc Calculated: (fn + fL) / 2 3.9526
Bandwidth Calculated: (fu - fL) 0.6187
Fractional BW | Calculated: 2*(fu - f.) / (fu + f) | 0.1565

6.3.2. Measurement Plot of 10 dB frequencies (Channel 4, 64M PRF)

458-19 Racelogic Beacon

MultiView Spectrum -

Ref Level £0.00 dBuiv/m & RBW 1 MHz

Att 0de  SWT 2.01 ms= & VBW 3 MHz Mode Sweep

TDF "1036 CBL 0319 GORE OKCOQOCQ240.0","348 AMP JCA48-411181 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "
1 Frequency Sweep

W
[71.36 dBpv/m}
3.990000 GHZ

- Y L P
APy
o .W Ww

50 dBpv/m ‘w', ‘A |
45 dBpv/m "‘W i
i

35 depv,

3.0 GHz 2001 pts 200.0 MHz/ 5.0 GHz
2 Marker Table
M1 1 3.99 GHz 71.36 dBpV/m  ndB 10,0 dB
Ti 1 3.6432 GHz 53,10 dBUV/m  ndB down BW 618.70 MHz
T2 1 4.2619 GHz 51.25 dBuv/m @ Factor 6.4
aborted  INNNNNNEN i 12/05/2019

10:40:12 AM

10:40:13 AM 12/05/2019
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WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

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

CH7

fm The highest emission peak 6.488
fu 10 dB below the highest peak | 6.1282
fu 10 dB above the highest peak | 6.6559
fc Calculated: (fa + L) / 2 6.3921
Bandwidth Calculated: (fn - fu) 0.5277
Fractional BW | Calculated: 2*(fu - fu) / (fn + fL) | 0.0826

6.3.4. Measurement Plot of 10 dB frequencies (Channel 7, 64M PRF)

458-19 Racelogic Beacon

MultiView Spectrum -

Ref Level 80.00 dBuv/m ® RBW 1 MHz

Att 0de  SWT 2.0l ms ® VBW 3 MHz Mode Sweep

TOF "1036 CBL 0319 GORE OKCOQOCO240,0","348 AMP JCA43-4111B1 SN 70875","276 ANT 0319 ETS Lindgran 3117 3M "
1 Frequency Sweep

1Pk Wiew
M1[1]]71.37 dBp¥/m
6.488000 GHz

75 dBpv/m

70 dBpv/m

8 e/ T Wr«'w{\wlv rfﬂ'N"v” t W[ww
60 dBpv/m L ﬂ mww .Mﬂﬂ‘lmﬂj 1
WJW v ki ¥ VH,/‘ NLM

N A M
W‘J . Y

— P

50 dBpv/m

40 dBpv/m

35 dBpv/m

5.5 GHz 2001 pts 200.0 MHz/ 7.5 GHz
2 Marker Table

[ Tvpe

1 6.488 GHz 71.37 dBpV/m ndB 10,0 dB
T1 1 £.1282 GHz 6219 dBuv/m  ndB down BW 527.70 MHz
T2 1 6.6559 GHz 61.32 dBuv/m  Q Factor 12.3

aborted  NNNNNNNEN ~ wo 12/04/2010

04:42:48 PM

04:42:50 PM 12/04/2019
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020
6. Measurement Data (continued)

6.4. Spurious Radiated Emissions below 960 MHz (15.519 (c), 15.209)

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) (MV/m) (dBuv/m)
0.009 to 0.490 2,400/F (F in kHz) 128.5t0 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 - 216 150 435
216 - 960 200 46

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

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

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth
(minimum):

Detector Function:
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WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209, continued)
6.4.1. 30 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 4 64M PRF

Receiver =

RBW (CISPR) 200 Hz M™T 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 I

Input 1 DC Att 10 dB Preamp OFF Step TD Scan
453-19 Racelogic UWE Beacon Scan @ 1Pk Max

H i M1[1] 69.83 dBpY/m
| 120 dBuv/m . . : 0.000 s 32.550 kHz
FCC Part 15.209 Below 30 MHz.LIN | ; ; : !
110 dBpv/m E B E—— —
100 dBpvfm
a0 dBpv,m
20 dBpv,m

M1

60 depv/m

50 depvm

40 dBpv,m

30 dBpv,m
TF

Start 30.0 kHz Stop 150.0 kHz

][ ] Measuring... JRRRRECED R y
“

Date: 27.NOV.2019 16:18:52

Note: The other channel / PRF was also noise floor
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WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 4 64M

Receiver Inv::r
RBW (CISPR) 200 Hz M™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 M
Input 1 DC Attt 10 dB Preamp OFF Step TD Scan
458-19 Racelogic UWE Beacon Scan @1Pk Max
i i i M1[1] 69.33 dBpY/m
120 dBpv/m : : : : 0.000 s 30.300 kHz
FCC Part 15.209 Below 30 MHz LIN | ; ; ! !
110 dBpv/m E B E— —_—
100 dBpvym
90 dBpvfm
20 dBpvim
1
0 dB
B0 dBpv/m i i dos W%
50 dBpv/m i i i : - -
40 dBpvm
30 dBpvm
F : : : : : :
Start 30.0 kHz Stop 150.0 kHz
M ing...  BRNNREN e
[ ][ ] SEELLTILLY n ve 042148 PM

Date: 27.NOV.2019% 16:21:49

Note: The other channel / PRF was also noise floor
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COMPLIANCE [ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 458-19 Issue Date: 1/20/2020
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 4 64M

Receiver Inv::r
RBW (CISPR) 200 Hz M™MT 100 ms 1002 0314 CBL Chamber Antenna (.01 - 1000 M
Input 1 DC Attt 10 dB Preamp OFF Step TD Scan
458-19 Racelogic UWE Beacon Scan @1Pk Max
i i i M1[1] 69.42 dBpY/m
120 dBpv/m : : : : 0.000 s 30.000 kHz
FCC Part 15.209 Below 30 MHz LIN | ; ; ! !
110 dBpv/m E B E— —_—
100 dBpvym
90 dBpvfm
20 dBpvim
1
0BV : . . ; . .
60 depv/m i 5 . “m%
50 dBpv/m i i i : - -
40 dBpvm
30 dBpvm
F : : : : : :
Start 30.0 kHz Stop 150.0 kHz
M ing...  BRNNREN Sy ayes
[ ][ ] SEELLTILLY n ve 04132 M

Date: 27.NOV.2019 16:13:42

Note: The other channel / PRF was also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 4 64M

Receiver Inv::[

RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable. TDF 0210 EMCO L
Input 1 DC Attt 0 dB Preamp OFF Step TD Scan
458-19 Racelogic UWE Beacon Scan @1Pk Max
FCC F'E!r‘t 15.209IBBIDWIBD f'-"I!—|2.LIIN ' ' 1 MHz ' ' M1[1] 62.95 dBpY/m

! 0.000s 152.250 kHz

75 dBpvm—: ‘

5 dByjm————— |

30 depvim

45 dBpvfm

40 dBpvfm

35 dBuVjm—————————————— : o me o

F : : : : R : : : : L :
Start 150.0 kHz Stop 30.0 MHz

I n Measuring... 0D WG ety 4
24 7

Date: 27.NOV.2019 15:24:39

Note: The other channel / PRF was also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 4

Receiver Inv::[

RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable. TDF 0210 EMCO L
Input 1 DC Attt 0 dB Preamp OFF Step TD Scan
458-19 Racelogic UWE Beacon Scan @1Pk Max
FCC F'E!r‘t 15.209IBBIDWIBD f'-"I!—|2.LIIN ' ' 1 MHz ! ' M1[1] 62.20 dBpY/m

‘: oo : ! 0.000s 150.000 kHz

75 dBpv/m

55 dBpvfm—r S |

0 B pv/m

30 depvim

45 dBpvfm

40 dBpvm— NS O Ol Y 1

as dE-lI.IWm : : Lo %.Q N YN e

A 'WWWW R

Start 150.0 kHz Stop 30.0 MHz
I | Measurmg-. WOLLLD W0 oo
-

Date: 27.NOV.2019% 15:28:10

Note: The other channel / PRF was also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 4

Receiver Inv::[

RBW (CISPR) 9 kHz MT 100 ms 1002 Chamber Antenna Cable. TDF 0210 EMCO L
Input 1 DC Attt 0 dB Preamp OFF Step TD Scan
458-19 Racelogic UWE Beacon Scan @1Pk Max
FCC F'E!r‘t 15.209IBBIDWIBD f'-"I!—|2.LIIN ' ' 1 MHz ! ' M1[1] 62.70 dBpY/m

‘: oo : ! 0.000s 150.000 kHz

75 dBpv/m

30 depvim

e -
40 depvm—r: — AN“M‘M ¥
35 ce—— T AN

T ?‘ 1"
F . H H . R H . . . L .
Start 150.0 kHz Stop 30.0 MHz
i i Measuring... ENNNNNNAN W6 O0TNN
-

Date: 27.NOV.2019 15:34:23

Note: The other channel / PRF was also noise floor
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 4 — 64M PRF

Receiver =

RBW (CISPR) 120 kHz MT 100 ms 0006 AMT CHASE BICOMILOG CHAMBER.TDF 1C

Input 1 AC Att 0 dE Preamp OM  Step TD Scan
453-19 Racelogic UWE Beacon Scan @ 1Pk Max

i . ! 100 MHz . M1[1] 39.97 dBp¥Y/m

: H 0.000 s 6599.990000 MHz
50 dE'.l_l\.-",frln i i T T T T
45 dBpv/m : — —

. i1
AC =AM 1
FCC Partls. 209
35 dBpv/m L
30 dEll.'U,'rm H H H H H H H H H || ‘u‘t ] i:

SRR | T
25 deum————————————— : ; | JJLNM L
o a it

Start 30.0 MHz Stop 960.0 MHz
] [ ] Measuring... JECCRRREE J;ﬁzsignpl: #
“

Date: 27.NOV.2019 15:15:47
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.209 continued)
6.4.1. 30 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 4 — 64M PRF

Receiver =

RBW (CISPR) 120 kHz MT 100 ms 0006 AMT CHASE BICOMILOG CHAMBER.TDF 1C
Input 1 AC Att 0 dE Preamp OM  Step TD Scan
453-19 Racelogic UWE Beacon Scan @ 1Pk Max
i H ! 100 MHz i M1[1] 36.27 dBpY/m
: H 0.000 s 6599.990000 MHz
50 dE'.l_l\.-",fnlw i i T T T T
45 dBpv/m : — —
AC =AM |II
FCC P . i
ar‘tl!li 209 M
; ¥
35 dBpv/m T i T i T i T i T T T
30 dBpv/m — : : : ; LJ‘M W
25 dewv/m : — Z : i A ——
R i AW hwﬂ}“
CE Ty —— :'“ - | W : :
. : : 1 Hﬂwh LI dlh //N :
' T T g g A |
Start 30.0 MHz Stop 960.0 MHz
| | Measuring.. WALLLLLD WO Lo
“

Date: 27.NOV.2019 15:12:51
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COMPLIANCE
WORLDWIDE

Test Number: 458-19

L)

(ACCREDITED)
TESTING CERT #1673.01

Issue Date: 1/20/2020

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
dBuVv/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpVv/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.

Page 22 of 52

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873

(603) 887 3903 Fax (603) 887 6445
www.complianceworldwide.com



Z

COMPLIANCE
WORLDWIDE

Test Number: 458-19

()

lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 1/20/2020

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 CH4 64M

Spectrum uv?

Ref Level 60.00 dBpv/m Offset -3.54 dB @ RBW 1 MHz
= Att 9dB & SWT
TOF

458-19 Racelogic Beacon @1Rm Yiew

7s @ ¥YBW 10 MHz Mode Sweep Input DC

M1[1] 37.05 dBpv/m

4.100100 GHz|
55 dBpv/m

SO depvim

45 depv/m

40 depvim

M1

35 clemw..._J W‘u Ww"

30 dBpv/

25 depvim J‘J ?
J J\H \
FCC15.519 SUBPART F

Start 960.0 MHz 7041 pts Stop 8.0 GHz

Measuring...

) ]
( J

Date: 5.DEC.2019 14:17:24

7S 4

6.5.2. 960 MHz to 8 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH4 64M

Spectrum u%:' I

Ref Level 60.00 dBpV/m Offset -9.54 dB @ RBW 1 MHz

jo Att 9dB @ SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF
458-19 Racelogic Beacon @1Rm View
M1[1] 51.77 dBpv¥/m
3.838100 GHz|
S5 dBuV
T
S0 dBpV/m VMM)V\
45 dBpv/m A

N ¥
40 dBpy/m !
25 dBpv/m ]

I — ! \
| \ L
n«J \"w MMW X

FCC15.519 SUBPARTF

Start 960.0 MHz 7041 pts

- —
‘1 | Measuring...  GRESAECHD e

Date: S.DEC.2019 14:29:48

Stop 8.0 GHz
05.12.201'

9
142047
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Test Number: 458-19

()

|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 1/20/2020

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 CH4 64M

Spectrum

=)

Ref Level 60,00 dBpv/m
j» Att 9de
TDF

Offset -9.54d8 @ RBW 1 MHz

@ SWT 105 & VYBW 10 MHz Mode Sweep Input DC

458-19 Racelogic Beacon @1Rm View

S5 dBpv/m-

Mi[1] 30.27 dBpvV/m

9.626300 GHz|

FCC15.519 SUBPARTF
50 dBpy/m

45 dBpy/m

40 dBpv/m

35 dBpv/m

30 dBpv/m

25 dBpv/m IJ“

fud

A

T

15 dBpv/m

Start 8.0 GHz

10001 pts Stop 18.0 GHz

1

12,2019

5546 y

Measuring...

Date:

S.DEC.20189 15:15:48

6.5.4. 8 to 18 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH4 64M

Spectrum

&)

Ref Level 60.00 dBpY/m

Offset -9.54 dB & RBW 1 MHz

| Att

0de @ SWT

10 s & VBW 10 MHz

Mode Sweep

Input DC

TDF
458-19 Racelogic Beacon @ 1Rm View

M1[1] 29.37 dBpY/m

15.782700 GHz
55 dBpuvfm:

[FCC15.519 SUBRART F

50 dBpuv/m

45 dBpsfm

40 dBpv/m

35 dBpv/m:

M1
30 dBuv/m

v /vv“”"""""/\

25 dapvfm | A

WMWWWV

15 dBpv/m

Start 8.0 GHz 10001 pts

Il J

Stop 18.0 GHz
05.12.2019

1508:49 7

illlllll e

Measuring...
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Test Number: 458-19

()

|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 1/20/2020

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 CH4 64M

6.5.6

Spectrum n{?‘l
Ref Level 50.00 dBpy/m Offset -20.00 dB & RBW 1 MHz
jo Att 0de & SWT 22 5 @ VBW 10 MHz Mode Sweep Input DC
TDF
452-19 Racelogic Beacon @ 1Rm Yiew
M1[1] 24.73 dBpY/m)|
19.643400 GHz
45 dBuv/m
40 dBpv/m
35 dBpv/m
FCC15,519 SUBPART F
20 depvim
4 I .A Wl b FM
Wf"“""\‘\' Wy WYV K|
10 depv/m
S dBpv/m
Start 18.0 GHz 22001 pts Stop 40.0 GHz
Tr ] Measuring... RUENRECHD e oiose 7

Date: G.DEC.201% 10:19:38

. 18 to 40 GHz Vertical at 0.3 Meter, -20.00 dB offset in analyzer CH4 64M

Spectrum “%fll
Ref Level 50.00 dBpv/m
jo Att 0dB @ SWT
TOF

[458-19 Ra:elngu: Beacon @1Rm Yiew

Offset -20.00 dB & RBW 1 MHz

22 ¢ @ YBW 10 MHz Mode Sweep Input DC

20.26 dBpV/m
19.803400 GHz|

M1[1]

45 dBpvim

40 dBpv/m

35 dBpv/m
FCC15.519 SUBPART F

30 dBpv/m

25 dBuv/m
M1

20 depvifh
M@ML

10 dBpv/m

W N

1w

Y

c L A
MMMW - Wwfvl‘“"vf

S dBpv/m

Stop 40.0 GHz

A

Start 18.0 GHz 22001 pts

)|

Date: 6.DEC.2019 10:26:07

Measuring... 10:26:07
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Test Number: 458-19
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lACCREDITEDl

TESTING CERT #1673.01

Issue Date: 1/20/2020

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 CH7 64M

Spectrum I

(=)

Ref Level 60.00 dBpv/m
= Att ade
TDF

Offset -0.54 dB & RBW
& SWT 75 & VBW

1 MHz

10 MHz Mode Sweep Input DC

[458-19 Racelogic Beacon @1Rm View

55 dBpv/m

mM1i[1] 35.03 dBpVY/m)|

6.198800 GHz|

50 depv/m

45 dBpv/m

40 dBpv/m

35 dBpv/m

30 depv/rr

25 depv/m

M,

FCC15.519 SUBPART F

+F

M

Start 960.0 MHz

7041 pts Stop 8.0 GHz

1

Measuring...

Date: 5.DEC.2019

1warez 4

14:47:23

6.5.8. 960 MHz to 8 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH7 64M

Spectrum

=)

Ref Level 60.00 dBpv/m

Offset -2.54 d8 @ RBW 1 MHz

Date:

5.DEC.2019 14:41:50

|& Att 9de & SWT 75 @ VYBW 10 MHz Mode Sweep Input DC
TDF
458-19 Racelogic Beacon @1Rm VYiew
M1[1] 49.92 dBpvY/m
6.391700 GHz|
55 dBpv/m
M1
50 dBpv/m M
45 depv/m f i ,.\H
40 dBepv/m \'k
35 dBpv/m f \h
30 dBpvm / f \
25 dBpv/m
FCC15.519 SUBPART F PN ey _,/JI LnrwA
/V”M
Start 960.0 MHz 7041 pts Stop 8.0 GHz
J1 Measuring...  ERARKARLD Wik el
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19

Issue Date: 1/20/2020
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 CH7 64M
Spectrum [@]

Ref Level 60,00 dBpy/m Offset -9.54 dB @ RBW 1 MHz

|& Att 9de @ SWT 105 & VBW 10 MHz Mode Sweep Input DC
TDF

[458-19 Racelogic Beacon @1Rm View

Mi[1] 30.08 dBpv/m)|
9.734300 GHz
55 dBpv/m

FCC15.519 SUBPART F

S0 dBpv/m

45 dBpv/m

40 dBpv/m

35 dBpv/m

M1
20 dBpv/m

. | AL A _—

mwww%wwwﬂwv VNV

15 dBpvfm

Start 8.0 GHz 10001 pts Stop 18.0 GHz
N

- 05.12.2010
)i | teasuring...  EANERRNY il 14627 7

Date: 5.DEC.2019 14:56:28

6.5.10. 8 to 18 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer CH7 64M
Spectrum [@

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

jo Att 9dB & SWT 105 & YBW 10 MHz Mode Sweep Input DC
TOF

[458-19 Ra:elngu: Beacon @1Rm Yiew

M1[1] 32.96 dBpvV/m)|
12.979000 GHz

55 dBpvim

FCC15.519 SUBPART F

S0 dBpv/m

45 dBpv/m

40 dBpv/m

35 dBuv/m

30 dBpv/m

25 depv/m AL ..-...]\

e AN Y VT

15 dBuv/m

Start 8.0 GHz 10001 pts Stop 18.0 GHz

150058 7

]T Measuring... [UERRELED g

Date: 5.DEC.201% 15:00:58
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TESTING CERT #1673.01

Test Number: 458-19 Issue Date: 1/20/2020

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 CH7 64M

Spectrum ué-] l

Ref Level 50,00 dBpv/m Offset -20.00 dB & RBW 1 MHz

jo Att 0ds & SWT 22 5 @ VYBW 10 MHz Mode Sweep Input DC
TDF
458-19 Racelogic Beacon @1Rm View
mM1[1] 22.16 dBpV/m|
19.627400 GHz|
45 dBpv/m:
40 dBpv/m
25 dBpvm
FCC15.519 SUBPART F
30 dBpvm
25 dBuMiu
d Y
20 dBpm nu”'w
L P P, . W Aa
10 dBpv/m
S dBpv/m
Start 18.0 GHz 2-2001 pts Stop 40.0 GHz
Measuring... JUERHRCLD igE i

Date: ©.DEC.2019 10:48:40

6.5.12. 18 to 40 GHz Vertical at 0.3 Meter, -20.00 dB offset in analyzer CH7 64M

Spectrum l:%: I

Ref Level 50.00 dBpY/m Offset -20.00 dBé @ RBW 1 MHz

|& Att 0de & SWT 22 s @ VBW 10 MHz Mode Sweep Input DC
TDF

458-19 Racelogic Beacon @ 1Rm Yiew

M1[1] 23.55 dBpY/m|
19.787400 GHz|
45 dBpv/m
40 dBuv/m
35 dBpvfm
FCC15.519 SUBPART F
30 dBpv/m

ﬂunwm
A . M

10 dBpv/m

5 dBpv/m

Start 18.0 GHz 22001 pts Stop 40.0 GHz
— - W
il J Measuring... LRLLLACED e loams

Date: 6.DEC.201% 10:41:33
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Test Number: 458-19
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|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 1/20/2020

6. Measuremen

t 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 :%:

Ref Level 60,00 dBpy/m Offset -9.54 dB @ RBW 1 MHz

Att 9de & SWT 75 & VBW 10 MHz

Mode Sweep Input DC
TDF

4.

58-19 Racelogic Beacon @1Rm Yiew

3

3

1.499820 GHz|
55 dBpv/m

S0 dBpv/m
45 depv/m

40 dBpv/m:

1
25 dBpvAT

[FCC15.519 SUBPART F - i

M1[1] 24,37 dBpv/m|

S dBuv/m

0 dBuv/mr

Start 960.0 MHz 7401 pts

Stop 8.0 GHz
- B —

) ] Measuring...  @RNMRAALD WA Ciimsa

6.5.14. 960 MHz to 8 GHz Vertical at 1 Meter, -9.54 dB offset in analyzer No Tx

Spectrum I

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

& Att 9 de & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF

458

-19 Racelogic Beacon @1Rm View

55

50

45 depv/m
40 dBpv/m
35 dapv/m
30 dBpv/m
25 dBpv/m:
T

v
FCC15.519 SUBPART F . de, prairme

M1[1] 22.09 dBp¥ /m|
1.459870 GHz
dBpv/m:

dBpv/m:

Start 960.0 MHz 7401 pts

Stop 8.0 GHz

]_[ " Measuring... [ FERCEEE ) 05.12.2019

Date:

11:59:28 %

S.DEC.201%9 11:59:27

Page 29 of 52

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



COMPLIANCE
WORLDWIDE

Test Number: 458-19
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(ACCREDITED]

TESTING CERT #1673.01

Issue Date: 1/20/2020

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d) continued)
Requirement: The radiated emissions at or below 960 MHz from a device shall not

exceed the limits in Section 3.4. The radiated emissions above 960
MHz from a device 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 — 4750 -70.0 25.2
4750 — 10,600 -41.3 53.9
Above 10,600 -61.3 33.9
Frequency Range: 960 MHz to 8 GHz
Measurement Distance: 1 Meter
EMI Receiver IF Bandwidth: 1 MHz
EMI Receiver Avg Bandwidth 10 MHz

Detector Function:

Notes:

RMS 1 mS Average as defined in Annex
Section 4(b)

Measurements made from 960 MHz to 8 GHz were made in a semi-
anechoic chamber at 1 Meter using a -9.54 dB distance offset was
programmed into the spectrum analyzer.

Measurement data above 8 GHz for Channel 7 is provided in plots
6.5.9 t0 6.5.12 on the previous pages.
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01
Test Number: 458-19 Issue Date: 1/20/2020
6. Measurement Data (continued)

6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.15. 960 MHz to 8 GHz Horizontal at 1 Meter, CH7 64M

Spectrum l:%:

Ref Level 60,00 dBpv/m Offset -9.54 dB @ RBW 1 MHz

|= Att 9 dB & SWT 7s @ VBW 10 MHz Mode Sweep Input OC
TDF
[458-19 Racelogic UWB Beacon @ 1Rm View
m1[1] 38.95 dBpv/m
6.189800 GHz
55 dBpv/m
S0 dBpv/m
45 dBpv/m
40 dBpy/m F;K
35 dBpv/m "‘l \}N
30 dBpvim ﬂu"
25 dBpv/m h’_,nj \"\
i por e,
C RS5-220 5.3.10 RMS LIMIT DBUY-M il Wt e il
Lo . /,,.-"*W
BTy
Start 960.0 MHz 7041 pts Stop 8.0 GHz
————————————
11 | Measuring..  WURRRANED e ZSLme

11:29:02 %

Date: 20.JAN.2020 11:29:02

6.5.16. 960 MHz to 8 GHz Vertical at 1 Meter, CH7 64M
(Soectram ) =)

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

& Att 9 de & SWT 75 @ VBW 10 MHz Mode Sweep Input DC
TDF
[458-19 Racelogic UWB Beacon @1Rm Yiew
M1[1] 52.02 dBpV/m)|
6.259700 GHz|
55 depv/m

50 dBpv/m M
45 depv/m i

40 depv/m 5 H\‘\\
35 depvim I

30 dBpv/m JJ \0\
25 depv/mr /

- !WW

ol
C RS3-220 5,3.10 RMS LIMIT DBLA-M
|

By
Start 960.0 MHz 7041 pts Stop 8.0 GHz
—
il 7 Measuring...  QECCLCLLL g P 4
Date: 20.JAN.2020 11:22:05
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Test Number: 458-19
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(ACCREDITED)

TESTING CERT #1673.01

Issue Date: 1/20/2020

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:

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

1164 - 1240 -85.3 9.9

1559 - 1610 -85.3 9.9

6.6.1. Measurement & Equipment Setup
EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Functions:

1 kHz
10 kHz
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: 458-19
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|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 1/20/2020

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, CH4 64M PRF
Spectrum [@]

Ref Level 35.00 dBuV/m
| Att
TDF

458-19 Racelogic Beacon @ 1Rm View

Offset -0.54 dB & RBW 1 kHz

9de & SWT 76 s @ VBW 10 kHz Mode Sweep Input DC

M1[1] 14.70 dBpv/m|

1.200000000 GHZ|
30 dBpv/m:

25 depvym

20 depv/m

M1
15 dBpv/m

104
-l

D1 9.900 dBpv/m

5 dBpv/m

0 dBpv/m

-5 dBpv/m

Start 1.164 GHz

L )|

Date: G6.DEC.2019 (09:13:4

76001 pts Stop 1.24 GHz

06.12.2019

CEEC I

Measuring...

6.6.3.2 Vertical Measurement Polarity 1164 to 1240 MHz, CH 4 64M PRF
Spectrum [%]

Ref Level 35.00 dBpv/m
|= Attt
TDF
458-19 Racelogic Beacon @1Rm View

Offset -9.54 d8 @ RBW 1kHz

9dp & SWT 76 s @ YBW 10 kHz Mode Sweep Input DC

M1[1] 16.13 dBpY/m)|

1.200000000 GHz|
30 dBpv/m

25 dBpv/m

20 dBpv/m

15 dBpv/m

F-EREM-TD1 9,900 dBpv/m

S depv/m

0 depv/m

-5 dBpv/m

Start 1.164 GHz

)

6.DEC.2019 09:23:55

76001 pts

Stop 1.24 GHz

I

Date:

| teasuring...  QEANERERS e 09235 7

Note: NB Signals are related to digital circuitry as seen in 6.5.13 and 6.5.14
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Test Number: 458-19
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|ACCREDITED|

TESTING CERT #1673.01

Issue Date: 1/20/2020

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, CH4 64M PRF
(Specrm ) &

Ref Level 35.00 depv/m
| Att
TDF

[458-19 Racelogic Beacon @1Rm View

Offset -9.54 dé & RBW 1 kHz

9de @ SWT 51s & VBW 10 kHz Mode Sweep Input DC

m1[1] 10.91 dBpV/m)|

1.560000500 GHZz|
30 dBpv/m

25 dBpv/m

20 dBpvfm

15 dBpv/m:

HWAD1 9.900 dBpv/

Start 1.559 GHz 51001 pts Stop 1.61 GHz

T

Date: 6.DEC.2019 09:05:26

T[ Measuring...

09:05:27 7

6.6.3.4 Vertical Measurement Polarity 1559 to 1610 MHz, CH4 64M PRF
Spectrum [@]

Ref Level 35.00 dBuV/m
| Att
TDF

458-19 Racelogic Beacon @ 1Rm View

Offset -0.54 dB & RBW 1 kHz

9de & SWT Els & VBW 10kHz Mode Sweep Input DC

M1[1] 13.51 dBpv/m|

1.568564300 GHzZ|
30 dBpv/m:

25 dBpv/m

20 depv/m

15 dBpv/m L1l

-l

D1 9.900 dBpv/m

SidBuv/m |

oldeum | w I
-9 dBpv/m

Start 1.559 GHz

L )|

Date: 6.DEC.2019 0B:56:16

51001 pts

Stop 1.61 GHz
06.12.2019

08:36:16 7

Measuring...

Note: NB Signals are related to digital circuitry as seen in 6.5.13 and 6.5.14
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Test Number: 458-19

(ACCREDITED)
TESTING CERT #1673.01

Issue Date: 1/20/2020

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
dBuVv/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:

4to05GHz,6to 7 GHz

3 Meters
1 MHz
10 MHz

RMS 1 mS Average as defined in 15.521(d)
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WORLDWIDE TESTING CERT #1673.01

Test Number: 458-19

Issue Date: 1/20/2020

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 4, 64M PRF)

. — q Ant Ant |Turntable
Fr?guHer;cy A e Limit Margin Polarity| Height | Azimuth | Result
z
(dBuV/m) (dBpVv/m) (dB) HIV cm Deg
3.8201 52.84 53.90 -1.06 \% 176 240 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 Margin Ant Ant |Turntable
Fffzqu;'e?Cy (dBm) (dBm) g Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HNV | cm Deg
3.8201 -42.36 -41.30 -1.06 \% 176 240 Compliant

458-19 Racelogic Beacon
MultiView Spectrum -
Ref Level 70.00 dBut/m ® RBW 1 MHz

Att

0dB & SWT 25 ® VBW 10MHz Mode Sweep

TDF "1036 CBL 0319 GORE OKCOQOCQ240.0","348 AMP JCA48-4111B1 SN 70878","276 ANT 0319 ETS Lindgren 3117 3M "

1Rm View

1 Frequency Sweep

I52.84 dBuV /m|
3.820100 GHZ]

65 dBpv/m

80 depv/m

55 dBpv,

[\« ﬂ ] Y,
VLN NRA NN

/
I S

.1 r’
mv u

50 dBpv,

40 depv,

it

W

Jige 1 il

25 depv/m

5.0 GHz

12/05/2019
W 0i33:06 Am

3.0 GHz 2001 pts 200.0 MHz/

Aborted

10:33:07 AM 12/05/2019
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TESTING CERT #1673.01

Issue Date: 1/20/2020

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 7, 64M PRF)

. — q Ant Ant |Turntable
Fr?guHer;cy A e Limit Margin Polarity| Height | Azimuth | Result
z
(dBuV/m) (dBpVv/m) (dB) HIV cm Deg
6.490 52.90 53.90 -1.00 \% 225 150 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 Margin Ant Ant |Turntable
Fffzqu;'e?Cy (dBm) (dBm) g Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
6.490 -42.30 -41.30 -1.00 \% 225 150 Compliant
458-19 Racelogic Beacon

MultiView Spectrum -
Ref Level 70.00 dBuv/m @ RBW 1 MHz
Att 0dB & SWT 25 ® VBW 10 MHz Mode Sweep

TDF "1036 CBL 0319 GORE OKCOQOCQ240.0" "348 AMP JCA48-4111B1 SN 70875","276 ANT 0313 ETS Lindgren 3117 3M *

1 Frequency Sweep

M1[1]
6.409000 GHz
65 depv,/m

60 dBp/m

55 dBpv/m T
FCC P15-519 RMS [IMIT DBUY-M

50 dBpv/m

/\JWW

45 B,

|’

40 depv/m

30 depv/m

25 dppv/m

5.5 GHz 7.5 GHz

wa 12/04/2019
04:21:28 PM

2001 pts 200.0 MHz/

Measuring...

04:21:28 PM 12/04/2019
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TESTING CERT #1673.01

Issue Date: 1/20/2020

6. Measurement Data (continued)

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

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, fu. That limitis 0 dBm EIRP.

The EIRP in terms of dBm, can be converted to a field strength, in
dBuVv/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:

4to05GHz,6to 7 GHz
3 Meters

50 MHz

80 MHz

Peak, Max Held
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COMPLIANCE (ACCREDITED)
WORLDWIDE TESTING CERT #1673.01

Test Number: 458-19

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 4, 64M PRF)

Issue Date: 1/20/2020

. — q Ant Ant |Turntable
Fr?guHer;cy A e Limit Margin Polarity| Height | Azimuth | Result
z
(dBuV/m) (dBpVv/m) (dB) HIV cm Deg
3.7441 90.28 95.20 -4.92 \% 176 240 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 (dBpV/m) — 95.2

Amplitude* Limit Marain Ant Ant |Turntable
FffquUHef;CY (dBm) (dBm) g Polarity| Height | Azimuth | Result
V4
EIRP EIRP (dB) HIV cm Deg
3.7441 -4.92 0.00 -4.92 Y 176 240 Compliant
458-19 Racelogic Beacon

MultiView Spectrum -
Ref Level 100.00 dBuv//m ® RBW 50 MHz

Att 3dB  SWT 2.01 ms ® VBW 30 MHz Mode Sweep

TDF "1036 CBL 0319 GORE OKCOQOCH240.0","348 AMP JCA48-4111B1 SN 70875","276 ANT 0319 ETS Lindgren 3117 3M "
1 Frequency Sweep

M1[1][90.28 dBpv/m

3.744100 GHz
Fos B Py m—————H1 55.200 depv/m

30 depv/m X

35 dBp,

80 depv/m

/ T
75 depv/m ol
70 dBpv/m
65 dBpv/m w{,r

55 dBpv/m

3.0 GHz 2001 pts 200.0 MHz/ 5.0 GHz

wa 12/05/2019
10:27:35 AM

Aborted

10:27:35 AM 12/05/2019
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TESTING CERT #1673.01

Issue Date: 1/20/2020

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 7, 64M PRF)

. — q Ant Ant |Turntable
Fr?guHer;cy A e Limit Margin Polarity| Height | Azimuth | Result
z
(dBuV/m) (dBpVv/m) (dB) HIV cm Deg
6.488 90.54 95.20 -4.66 \% 225 150 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 (dBpV/m) — 95.2

458-19 Racelogic Beacon

MultiView

Ref Level 100,00 dBuv//m

Att

TOF "1036 CBL 0319 GORE OKCOQOCO240.0","348 AMP JCA42-4111B1 SN 7087S""276 ANT 0319 ETS Lindgren 3117 3 "

1 Frequency Sweep

o5 dBpy/m—————H1 95.200 dBpY/m

Amplitude* Limit Marain Ant Ant |Turntable
FffquUHer)lCY (dBm) (dBm) g Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HNV | cm Deg
6.488 -4.66 0.00 -4.66 \% 225 150 Compliant
Spectrum -
® RBW S50 MHz
3dB SWT 2.01 ms @ VBW 80 MHz Mode Sweep

90.54 dBpV /m|
6.488000 GHZ|

90 dBpv/m

P

85 dBpv/m

Vaad

80 dBpv/m

75 dBpY/m

70 dBpY/m

65 dB)

60 dBpY/m

55 dBpv/m

5.5 GHz

2001 pts

200.0 MHz/

7.5 GHz

04:33:31 PM 12/04/2019

Measuring...

wa 12/04/2019
04:33:31 PM
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TESTING CERT #1673.01

Issue Date: 1/20/2020

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

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

Frequency Range Limits
(MHz) (dBV)
Quasi-Peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50to 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
LISN EMCO 3825/2 9109-1860 9/10/2020
EMI Receiver Rohde & Schwarz ESR7 101156 9/10/2020
Manufacturer Software Description Title/Model # Rev.
%82:%5%? Test Report Generation Software Tg;hgﬁ—ﬁgrﬂ 1.0
6.9.3. Measurement & Equipment Setup
Test Date: N/A
Test Engineer: N/A
Site Temperature (°C): N/A
Relative Humidity (%RH): N/A
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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TESTING CERT #1673.01

Issue Date: 1/20/2020

6. Measurement Data (continued)

6.10. 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.

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.

Test Note:

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.

6.10.1 Plot of 99% Emission Bandwidth (Channel 7, 64M PRF)

458-19 Racelogic UWB Beacon

Multiview Spectrum

Ref Level 90.00 dBLi/m @ RBW 10 MHz
& Att 0dB SWT 201 ms ® VBW 40 MHz Mode Sweep
TOF "1036 CBEL 0319 GORE OKCOQOCH240.0","343 AMP JCA48-4111B1 SK 70875","276 ANT 0319 ETS Lindgren 3117 3M "

1 Occupied Bandwidth @ 1Pk Wiew
A
85 dBpv/m
80 dBpv/m ﬂw\l\ ﬂ/\“ﬁUnWF/\VU{\V nN\M “A/J k\\[ MI\WN(\VVV\
75 dBpsmn i "'A{ M/’\N\A .
T T Wk\
70 dBpv/m ;AUAUW _}\JW
65 dBpY/m ,,m\!ﬂ ”'\NL

W

60 dBpY

50 dBpY/m

R LT R A

45 dBpv

CF 6.5 GH=z

2001 pts 200.0 MHz/ Span 2.0 GHz

2 Marker Table

| Type |
T1 1
T2 1

6.489 GHz
5775492 GHz
7.098867 GHz

87.69 dBpV/m
58.00 dBpvAm
65,38 dBY/m

Occ Bw
Occ Bw Centroid
Dcc Bw Freq Offset

1.223375157 GHz
6.43717938 GHz
-62.820619615 MHz

02:31:08 PM 12/04/2019

ENRNNEENN wa 12/04/2019

Measuring... 02:31:08 PM
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6. Measurement Data (continued)
6.11. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(2))
6.11.1. SAR Test Exclusion Calculation
Requirement: Portable devices as defined in 8 2.1093 of this chapter operating

Test Notes:

Result:

under Part 15 are subject to radio frequency radiation exposure
requirements as specified in 1.1307(b)(2) and 2.1093 of this chapter.

For a 1-g SAR, the test exclusion result must be < 3.0.
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:

) Pumax
SAR Test Exclusion = A X \/f(eHz)
MIN

@)

Pmax mW Maximum power of channel, including tune-up tolerance
dwin' mm  Minimum test separation distance, mm (< 50 mm)

fehz) GHz fiohy 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.

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

Channel: 4, 64M
Input: Pwmax 0.320 mw
dmin 5.000 mm
f(GHz) 3.744 GHz

Test Exclusion: 0.124

Limit Exemption: 3.000

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

The device does not exceed the test limit exemption and therefore a
routine SAR Evaluation is not required.
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6. Measurement Data (continued)

6.11.2 RF Exposure for devices that operate above 6 GHz (1.1310)
Requirements: 2.1093(b): 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 20
centimeters of the body of the user.

2.1093 (d): Portable devices that transmit at frequencies above 6 GHz are to be

evaluated in terms of the MPE limits specified 47 CFR 1.1310. Measurements and
calculations to demonstrate compliance with MPE Field strength or power density limits for
device operating above 6 GHz should be made at a minimum distance of 5 cm from the
radiating source.

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

Limits for General Population/Uncontrolled Exposure for devices that operate between 1500
to 100,000 MHz is 1.0 mW/cm? using a 30 minute averaging time.

DUT Peak
Center _MPE Output DUT DUT Peak Power Density FCC
Frequency Distance Power Antenna Power Limit
(GHz) (cm) (dBm) Gain (dBi) (mWw) (mW/cm?)
(mW/cm?) | (W/m?)
@ @ 3 4 ®)
6.488 5 -4.66 0.0 0.342 0.0010886 | 0.0108855 1
OP + AG
PD= )
(4 x T x d?)

1. 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 6.7 of this test report. Measured Peak Power at 3 Meters.

Antenna Gain included in the measured values of Section 6.7

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.

arwN
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6. Measurement Data (continued)
6.11. Public Exposure to Radio Frequency Energy Levels (RSS-102)

6.11.3 RF Exposure for devices that operate above 6 GHz (continued)

Requirements: All transmitters are exempt from routine SAR and RF exposure
evaluations provided that they comply with the requirements of sections 2.5.1 or 2.5.2.

Section 2.5.1: SAR evaluation is required if the separation distance between the
user and/or bystander and the antenna and/or radiating element of the device is less than or
equal to 20 cm, except when the device operates at or below the applicable output power
level (adjusted for tune-up tolerance) for the specified separation distance defined in Table
1. The limit at 5800 MHz is 1 mW at a distance of < 5mm.

Section 2.5.2: RF exposure evaluation is required if the separation distance
between the user and/or bystander and the device’s radiating element is greater than 20 cm,
except when the device operates as follows: at or above 6 GHz and the source-based, time-
averaged maximum e.i.r.p. of the device is equal to or less than 5 W (adjusted for tune-up

tolerance).

Center
Frequency
(GHz)

DUT Peak
Output
Power
(dBm)

DUT Peak
Output Power

ISED 2.5.1
Limit

DUT Peak
Output
Power

ISED
2.5.2
Limit

(milliWatts EIRP)

(milliWatts)

(Watts EIRP)

(Watts)

@)

)

®)

(4)

®)

6.488

-4.66

0.342

1

0.000342

5

agrwNE

PD =

OP + AG
T (Axmxd?

Section 6.8 of this test report. Measured Peak Power at 3 Meters
Converted dBm (E.I.R.P) measured in Section 6.8 to milliwatts
Reference ISED RSS-102 Section 2.5.1 Limit at 5800 MHz
Converted dBm (E.I.R.P) measured in Section 6.8 to Watts
Reference ISED RSS-102 Section 2.5.2 Limit above 6 GHz
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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) 1SO
Guide 17025 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 32, 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.

The radiated emissions test site for measurements above 1GHz is a 3 Meter open area test
site (OATS) with a 3.6 by 3.6 meter anechoic absorber floor patch to achieve a quasi-free
space measurement environment per ANSI C63.4/C63.10 and CISPR 16-1-4 standards.

The 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 — 30 kHz to 30 MHz Front
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8. Test Images
8.2. Spurious and Harmonic Emissions — 30 kHz to 30 MHz Rear
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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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