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1. Scope

This test report certifies that the Decawave Ltd DWM1001C as tested, meets the FCC Part 15.250,
Subpart C 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:
2.2. Model Number:
2.3. Serial Number:
2.4. Description:

2.5. Power Source:

2.6. Hardware Revision:
2.7. Software Revision:
2.8. Modulation Type:

2.9. Operating Frequency:
2.10. EMC Modifications:

3. Product Configuration

Decawave Ltd

DWM1001C

18230049E4

The DWM1001 RTLS Module is a full-function real-time location system
(or RTLS) subsystem in a compact factor. The DWM1001C module
system enables customers to quickly get a RTLS system up-and-
running. The system is design to operate on 6.490 GHz (Channel 5)
Centre Frequencies Nominal with a 500 MHz Bandwidth and a data rate
of 6.8 Mbps only.

2.8-3.6 VDC

N/A

N/A

Pulse Modulation, Frequency Hopping

6.49 GHz Center Frequency Nominal (Channel 5 — 500 MHz BW)

None

3.1 Operational Characteristics & Software

Hardware Setup:
Using a terminal em

ulator the DWM1001 was configured to transmit on Channel 5 using a

preamble length of 128, a 64M PRF with a data rate of 6.8 MBPS.

During the measurement testing, the product was mounted on a polystyrene form to facilitate
rotating the product through three orthogonal axes as required by ANSI C63.10-2013, section
5.10.1, for a hand held or body worn device. The three axes were defined as follows:

X-Axis  Arrow on the unit is facing the antenna at 0°
Y-AXis  Arrow on the unit is facing the antenna at 90°
Z-AXis  Arrow on the unit is facing the antenna at 0°
3.2. Cables
Cable Type Length Shield From To
None
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3. Product Configuration (cont.)
3.3. EUT Hardware

Model/Part # / f Input | Freq e :
Manuf rer . rial Number
anufacture Options Serial Numbe Volts | (Hz) Description/Function
Decawave DWM1001C 18230049E4 3.6 DC UWB/BLE Module

3.4. Support Equipment

Manufacturer Model/Part # Serial Number Description
Dell Inspirion E1505 5573349937 Laptop for Initial Configuration

3.5. Test Setup Diagram

OATS Ground Plane

Drawing is not to scale

___________________ 3 meters” ___ ,[j]_1

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

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

initial
configuration

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 5/3/2019 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
o JCA48-
Preamplifier 2 to 12 GHz JCA 4111B1 7087S 4/17/2019 1 Year
Preamplifier 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 9/11/2020 2 Years
JSD42-
Preamplifier 18 to 40 GHz Miteq 210045230-40- 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.
®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

Test Dates: 9/25/2018, 10/1/2018

Test Engineers: Brian Breault, 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 — 10 kHz to 150 kHz

9 kHz — 10 to 30 MHz

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

300 Hz — 10 kHz to 150 kHz

30 kHz — 10 to 30 MHz

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

Peak, Quasi-Peak, RMS &

CISPR Average

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth:

Detector Function:

4.3. Measurement Procedure

Test measurements were made in accordance FCC Parts 15.209, 15.250 Subpart C
and ISED RSS-220, Issue 1 & Al.

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 +4.55 dB

Temperature +0.91°C

Humidity + 5%
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5. Measurements Summary

FCC ISED Test
Test Requirement Rule Rule Report Result Comment
Requirement | Requirement Section
The antenna is
Antenna Requirement 15.203 RSS?ZbZO 6.1 Compliant | an etched PCB
. ( ) antenna

Operational 15.250 (a) RSS-220 62 | Compliant
Requirements

. . RSS-220 2 .
Wideband Bandwidth 15.250 (b) RSS-220 5.1 6.3 Compliant
Spurious Radiated 15.250 (d) (1) i .
Emissions 15.209 RSS-220 3.4 6.4 Compliant
Radiated Emissions in RSS-220 .
GPS Bands 15.250 (d) (2) 5.3.1 (e) 6.5 Compliant
RMS Powerinal RSS-220 .
MHz Bandwidth 15.250 (d) (1) 5.3.1 (d) 6.6 Compliant
Peak Emissions in a RSS-220 .
50 MHz Bandwidth 15.250 (d) (3) 53.1(g) 6.7 | Compliant
Conducted Emissions 15.207 RSS-GEN gg Compliant

. FCC OET

E)":‘dc')osfrreeq“ency Bulletin 65 RSS-102. 6.10 | Compliant

P 1.1307 (b) (1)
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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 etched type,
non user replaceable unit.

6.2. Operational Requirements of the Device under Test (15.250 (a), RSS-220)
Requirement: The -10 dB bandwidth of a device operating under the provisions of
this section must be contained within the 5925 to 7250 MHz band
under all conditions of operation including the effects from stepped
frequency, frequency hopping or other modulation techniques that
may be employed as well as the frequency stability of the transmitter
over expected variations in temperature and supply voltage.

Result: Compliant

6.2.1 Frequency Stability over Temperature

Measured -10dB 15.250
N ngp Frequency Band Edges Frequency Band —
(MHz) Lower Upper (l\ljlhﬂg) (ll\:/IMI-/?;)

OATS 6439.1 6194.3 6754.7 5925 7250 Compliant

Ambient 6493.4 6188.3 6790.4 5925 7250 Compliant

1 -20 6493.4 6135.1 6836.9 5925 7250 Compliant
2 -10 6484.8 6167.5 6811.7 5925 7250 Compliant
3 0 6495.2 6167.5 6812.1 5925 7250 Compliant
4 +10 6495.2 6167.7 6812.1 5925 7250 Compliant
5 +20 6494.8 6191.1 6811.9 5925 7250 Compliant
6 +30 6495.0 6194.7 6811.7 5925 7250 Compliant
7 +40 6494.6 6216.3 6764.6 5925 7250 Compliant
8 +50 6494.4 6218.5 6753.0 5925 7250 Compliant

Page 8 of 45

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



ompliance &
orldwide [EcoReDiTED)

Test Number: 215-18 Issue Date: 10/2/2018

6. Measurement Data (continued)
6.3. Wideband Bandwidth (15.250 (b), RSS-220 2, 5.1)

Requirement: The -10 dB bandwidth of the fundamental emission shall be at least
50 MHz.

Result: Compliant

6.3.1. Measurement Data — Values in GHz

fu The highest emission peak 6.521
f 10 dB below the highest peak | 6.2403
fy 10 dB above the highest peak | 6.7478
Bandwidth Calculated: (fy - f.) 0.5075

6.3.2. Measurement Plot of 10 dB frequencies

215-18 Decawave DWM1001

Multiview | Spectrum

Ref Level 80.00 dBuv/m ® RBW 1 MHz
= ALt 0de SWT 1.0l ms ® VBW 3 MHz Mode Auto Sweep
TOF

1 Frequency Sweep TR
M1[1][{70.87 dBuV/m
6.521000 GHz

75 dBpi/m

70 dep/m ]
85 dBpv/m W{FJM‘V&M' MN WWWM. by

80 dBpym v T

55 dBpv/m W’.’W uw
50 dBpv/m *W' Vﬂ, %
M Wby

:
of

40 depv/m
35 depv/m
CF 6.5 GHz 1001 pts 100.0 MHz/ Span 1.0 GHz
2 Marker Table
Type | Ref | Trc | X-Value \ Y-¥Yalue \ Function Function Result |
M1 1 6.521 GHz 70.87 dBpV/m nde 10.0 dB
T1 1 6.2403 GHz 60.39 dBpuv/m nde down B 507.50 MHz
T2 1 6.7478 GHz 60.82 dBuv/m ) Factor 12.8
—
il | Moasuring... GNMAANSND e 0D/25/2018

02:06:36 PM 09/25/2018
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209, RSS-220 3.4)

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. 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:

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 — 5925 -51.3 43.9

5925 — 7250 -41.3 53.9
7250 — 10,600 -51.3 43.9
Above 10,600 -61.3 33.9

Spurious Radiated Emissions (RSS-220 5.3.1 (d))

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:

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBpV/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
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), 15.209, RSS-220 3.4 continued)
Radiated Emissions Field Strength Limits at 3 Meters (Section 15.250 (d),15.209)

Frequency Field Strength Field Strength
(MHz) (MV/m) (dBuv/m)
0.009 to 0.490 2,400/F 128.5t0 93.8
0.490 to 1.705 24,000/F 73.8t0 63
1.705 - 30 30 69.5
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
960 - 40,000 500 54

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

10 kHz to 40 GHz
3 Meters

200 Hz — 10 kHz to 150 kHz

9 kHz — 150 kHz to 30 MHz

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

300 Hz — 10 kHz to 150 kHz

30 kHz — 150 kHz to 30 MHz

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

Peak, Quasi-Peak & Average

Frequency Range:
Measurement Distance:

EMI Receiver IF Bandwidth:

EMI Receiver Avg Bandwidth
(minimum):

Detector Function:
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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

Spectrum I |né:r' l

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

o Att 20dB  SWT 595 vBW 2 kHz Mode Sweep Input DC
TDF

215-18 Decawave DWM1001 @ 1Pk Yiew

mM1[1] 95.88 dBpvV/m

FCC Part 15.209 Below 30 MHz 31.2736 kHz

115 dBpv/m——————

110 dBpv/m ﬁ\\"\

105 dBpv/m

100 depv/m
M1

90 dBpv/

s depm ‘HWWWM%%MWMN
Al

80 dBpv/m

N
5 5 ! 5 ! h

Start 30.0 kHz 1201 pts

Stop 150.0 kHz
- 10!01’2018
( T\ J Measuring... JURRRRRLD g6 ﬁ

04:20:25 PM

Date: 1.0CT.2018 16:20:22
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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

Spectrum I |né:r' l
Ref Level 120.00 dBpY/m @ RBW (CISPR) 200 Hz
o Att 20dB  SWT 595 vBW 2 kHz Mode Sweep Input DC
TDF
215-18 Decawave DWM1001 @ 1Pk VYiew
h M1[1] 95.07 dBpV/m
FCC Part 15.209 Below 30 MHz 30.6097 kHz
115 dBpv/m = : . : Z
i — s s s
110 dBpv/m ﬁ\\"\ R
: : : : T
103 depv/m —
100 depv/m
W1
P T | I : :
a5 deuvim——— WMW W‘MWWMW
80 dBpv/m -+ .
75 dBpv/m E : E : E ‘ 1 'VMHW“MW
Start 30.0 kHz 1201 pts Stop 150.0 kHz
ﬂ- 10/01/2018
\ T\ J Measuring:=: 'I....... iy 04:13:58 PM ﬁ

Date: 1.0CT.2018 16:13:56
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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

Spectrum I |né:r' l

Ref Level 120.00 dBpY/m @ RBW (CISPR) 200 Hz
o Att 20dB  SWT 595 vBW 2 kHz Mode Sweep Input DC
TDF
215-18 Decawave DWM1001 @ 1Pk View
\ M1[1] 95.60 dBpY/m
FCC Part 15,209 Below 30 MHz 36.6853 kHz
115 dBpv/m = : . : Z
i — s s s
110 dBpv/m ﬁ\\"\ R
: : : : Tr——
103 depv/m —
100 depv/m

M1
95 dBv/m—1

85 depwv/m
80 dBpv/m
75 dBpvim
Start 30.0 kHz 1201 pts Stop 150.0 kHz
l q 1070172018
L T\ |7 Measuring... CREREECED e 04:10:30 PM

Date: 1.0CT.2018 16:10:36
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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

Spectrum I |né:r' l

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

o Att OdB & SWT 75 vBW 100 kHz Mode Sweep Input DC
TDF

[215—18 Decawave DWM1001 @ 1Pk VYiew
FCC Part 15,209 Below 30 MHz « {1 MHz : M1[1] 72.48 dBpvY/m
: : : : Do : 164.83 kHz

85 depv/m

80 dBpv/m

7 dewvym

e ——

65 dehs

60 dBpv/m

S5 dBpv/m

50 dBpv/m

45 dBpvim

PS'ZEII't 150.0 kHz 6634 pts Stop 30.0 MHz
l ‘ 1070172018
L T\ |7 Measuring... { DERERRE N 03:50:26 PM
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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

Spectrum I |né:r'

Ref Level 90.00 dBpv/m @ RBW (CISPR) 9 kHz
o Att OdB & SWT 75 vBW 100 kHz Mode Sweep Input DC
TDF
[215—18 Decawave DWM1001 @ 1Pk Yiew
FCC Part 15,209 Below 30 MHz « {1 MHz : M1[1] 72.76 dBpY/m
E : S ; 154.38 kHz
85 dBpv/m b :
80 dBpv/m
175 dBpv/m —
—=

| 'I'Illf i

60 dB|ime MM“

S5 dBpv/m
50 dBpv/m
45 dBpvim
PStﬁll't 150.0 kHz 6634 pts Stop 30.0 MHz
l q 1070172018
L T\ |7 Measuring... CREREECED e 04:02:20PM 7
Date: 1.0CT.2018 16:02:26
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Test Number: 215-18 Issue Date: 10/2/2018
6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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.

® A

6.4.1.6 Ground Parallel Measurement Antenna — 150 kHz to 30 MHz

Spectrum I |né:r' l

Ref Level 90.00 dBpv/m @ RBW (CISPR) 9 kHz
o Att 9dB  SWT 723 ms YBW 100 kHz  Mode Sweep Input DC
TDF
215-18 Decawave DWM1001 @ 1Pk Yiew
FCC Part 15,209 Below 30 MHz « {1 MHz M1[1] 76.21 dBpY/m
E : S 151.69 kHz
85 dBuv/m —— :
80 dBpv/m
Lo Co
75 depvim ——
~

) 3 ‘ ‘ o™
65 dmiM‘ \ " \\‘\J}
60 dB;me . ik L
55 dBiJw'm
50 dB|i_|Wm I
45 dB|i_|Wm =
Start:15lJ.l] klilz : — 663:4 pts Stop 30:.0 MHz
‘ ) T Heosorme WD WA enm
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Test Number: 215-18 Issue Date: 10/2/2018
6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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 emissions within 6 dB of the limits below 960 MHz on our 3 Meter
OATS.

6.4.1.7 Horizontal Polarity — 30 to 960 MHz

E Spectrum @] [@

Ref Level 60.00 dBpY/m @ RBW (CISPR) 120 kHz

o Att 0dB  SWT 127 ms vYBW 1 MHz Mode Sweep Input 10DC
PS P& TDF

215-18 Decawave DWM1001 @ 1Pk Yiew

. . | . IIDD MHz mM1[1] 29.48 dBpv/m
' ] ' ] \ \ 058.4986 MHz
55 dBpv/m . . . - - - ; T T T ;

S0 depv/m

45 depv/m : E : E -

A =t I"rfr.\n
FCC15BF

35 depv/m

30 dBpv/m

25 dBpv/m

20 dBpv/m

15 By ——— ; T

D dBuw/m

e v

< OV

$Stal‘t 30.0 MHz 15501 pts Stop 960.0 MHz
o 10,!01’2018
L [ J Measuring... .lllll... m 02:08:30 PM /,?
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (5), 15.209, RSS-220 3.4 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

E Spectrum @] [@

Ref Level 60.00 dBpY/m @ RBW (CISPR) 120 kHz
o Att 0dB  SWT 127 ms vYBW 1 MHz Mode Sweep Input 10DC
PS P& TDF
215-18 Decawave DWM1001 @ 1Pk Yiew
' ' | I1DD MHz M1[1] 29.21dBpv/m
1 : 939.4029 MHz

55 depwv/m

S0 depv/m

45 dBpv/m : : : E —

A =t I"rfr.\n
FCC15BF

35 depv/m

' i['ﬂ
30 dBpv/m -

25 dBpv/m — i i i : : pny

20 dBpv/m - - - - : : —il i

15 dBIJ\.I"JI'.ITi I I I I I PR il 2

" E'I'IUJI’.I-IH Wr 1 1]

L : H :
S LT : : . ]

$Stal‘t 30.0 MHz 15501 pts Stop 960.0 MHz
o 10,!01’2018
L T\ ) Measuring... .lllll... m 02:05:12 Pid %
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1(d))
6.4.2. 960 MHz to 8 GHz Horizontal at 1 Meter (X-AXxis)

Spectrum | uél

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

b Att 0de & SWT 7s VBW 10 MHz Mode Sweep Input DC
TOF

[215-18 Decawave DWM1001 @1PRm View

M1[1] 49.03 dBpV/m
6.524700 GHz

55 dBpvim

50 dBpvim 1
45 dBpvim f‘ h\‘

40 dBpvim

I 11
/

30 dBpv/m

25 dapv/mi

FCC P15.250 RMS LIMIT dBUV-m, P e, T R,
ARRLEE

P@“‘m //“\.ﬁ‘

Start 960.0 MHz 7041 pts Stop 8.0 GHz
il Measuring...  JERRNNLLD W8 s

8 I

Date: 1.0CT.2018 15:

6.4.3. 960 MHz to 8 GHz Vertical at 1 Meter (X-Axis)

Spectrum I mv]

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

j ALt 9 dE W SWT s VBW 10 MHz Mode Sweep Input DC
TOF

l215-18 Decawave DWM1001 @1Rm View

Mi[1] 46.73 dBpv/m|
6.628700 GHz|

55 dBpv/m

50 dBpv/m

45 dByivfm
40 dBv/ f \
i [ 1]
- [ ]

[ ]

25 dBu,

FCC P15.250 RMS LIMIT dBuv-
T

Start 960.0 MHz 7041 pts Stop 8.0 GHz
- W
| Measuring... CEERERE () 15208

|
s

L. dA
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)

6.4.4. 960 MHz to 8 GHz Horizontal at 1 Meter (Y-AXis)

Spectrum | Evn

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

o ALt 0de & SWT 7s VBW 10 MHz Mode Sweep Input DC
TDF

lf215-18 Decawave DWM1001 @1Rm View

M1[1] 46.75 dBpV /m)|
6.471700 GHz|

55 dBpv/m

50 dBv/m:

40 dBpv/m

o F )

o R
[ 1

25 depv
F o —

FCC P15.250 RMS LIMIT dBuv-m P i Nm

SR A e

| 5B
Start 960.0 MHz 7041 pts Stop B.0 GHz
bil T
J easuring. 150404 %

L. S

Date: 1.0CT.201

6.4.5. 960 MHz to 8 GHz Vertical at 1 Meter (Y-Axis)

Spectrum | 2

Ref Level 60.00 dBpv/m  Offset -9.54 dB8 & RBW 1 MHz

o Att 9dB & SWT 75 VBW 10 MHz Mode Sweep Input DC
TDF

215-18 Decawave DWM1001 @1Rm View

Mi[1] 51.17 dBpv/m)|
6.437700 GHz|

55 dBLV/i

S0 B/

45 dBpv/m ] { \
40 dBuv/m: { \
35 dBuv/r / \

30 dBpv/r
R

25 dBpv/m /J

ey il e
FCC P15.250 RMS LIMIT dBuv-m e W e Bt
AL

| 15t
Start 960.0 MHz 7041 pts Stop 8.0 GHz
il Y
| Measuring... “Ilm 4 IE““”E!IM“ 4

L L
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Test Number: 215-18

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)

6.4.6. 960 MHz to 8 GHz Horizontal at 1 Meter (Z-Axis)

Spectrum | Evn

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

o ALt 19 dB & SWT 7s VBW 10 MHz Mode Sweep Input AC
TDF

lf215-18 Decawave DWM1001 @1Rm View

Mm1[1] 53.65 dBuV/m

6.450700 GHz
S0 dByv/m I f.uvhyhv\
45 dBuV/ - \
40 depVfme {r '\
35 dBuV J \
30 deyv f L
25 dBpv

= V\

FCC P15.250 RMS LIMIT dBub-m ’J“\L‘WM ey

SR A

o

Start 960.0 MHz 7041 pts Stop B.0 GHz
m
J easuring [ RO 03050004 7

L. S

55 dBpv/m

Date: Z8.SEP.2018 15:04:57

6.4.7. 960 MHz to 8 GHz Vertical at 1 Meter (Z-Axis)

Spectrum | u%:

Ref Level 60.00 dBpv/m Offset -2.54 d&é & RBW 1 MHz

= Att 19 dE & SWT 75 VBW 10MHz Mode Sweep Input AC
TOF

e15-18 Decawave DWM1001 @1Fm View

mMi[1] 38.24 dBpV/m

6.326700 GHz
S5 dBuvim
S0 dBuv/m
45 dBpvim

40 dBuv/
35 depv/m M
30 dBuv/i f k

25 dBpv/m
-~ H‘-‘m

FCC P15.250 RMS LIMIT dBuv-m I il M il

Start 960.0 MHz 7041 pts Stop 8.0 GHz
m
T | Measuring... im“ﬁ L] .’;m!km!'ml‘ p
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)
6.4.8. 8 to 18 GHz Horizontal at 1 Meter (X-Axis)

Spectrum | [Ega

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

fo ALt a9 de e SWT 10 s VBW 10 MHz Mode Sweep Input DC
TOF

f215-18 Decawave DWM1001 @1Rm View

Mi[1] 31.03 dBpv/m|
17.863500 GHz

55 dBuvim

S0 dBpv/m

45 dByvim
FCC P15.250 RMS LIMIT dBuv-m

40 dBuvy

35 dBpvim

30 dByv/m ' mr\m MN‘\N‘/\,] L=t

%‘m;% WMW N/

15 dBpvm
Start 8.0 GHz 10001 pts Stop 18.0 GHz
m T m-
L _ SIS O s NENRED 0325 PN

6.4.9. 8 to 18 GHz Vertical at 1 Meter (X-Axis)

Spectrum | [Ega

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

b ALt a9 de = SWT 10 s YBW 10 MHz Mode Sweep Input DC
TOF

f215-18 Decawave DWM1001 @1Rm View

Mi[1] 31.03 dBpv/m|
17.873500 GHz

55 dBuvim

S0 dBpv/m

45 dByvim
FCC P15.250 RMS LIMIT dBuv-m

40 dBuvy

35 dBpvim

— kAN N MN\NJ\J
VNMW N

W arad
20 dByvim
15 dBpvm
Start 8.0 GHz 10001 pts mni 18.0 GHz
L . :L el LLLLL [T
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)
6.4.10. 8 to 18 GHz Horizontal at 1 Meter (Y-Axis)

Spectrum I

(®)

b ALt 9dB & SWT
TOF

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

10 s VBW 10 MHz Mode Sweep Input DC

fz15-18 Decawave DWM1001 @1Rm View

Mi[1] 30.94 dBpv/m|
17.865500 GHz

55 dBpv/m

50 dBpv/m

45 dByv/m:
[FCC P15.250 RMS LIMIT dBuy-m

40 dBuv/

35 dBpv/r

30 dBpv/m

25 dBpv/m ‘\/Nww ' \

15 dBpv/m:

Start 8.0 GHz

10001 pts Stop 18.0 GHz

L J

Date: 1.0CT.201

| Heasuring... llllllli L frrr -y Vil

6.4.11. 8 to 18 GHz Vertical at 1 Meter (Y-Axis)

Spectrum |

(®)

b= ALt O dE & SWT
TOF

Ref Level 60.00 dBpv/m Offset -2.54 dBé & RBW 1 MHz

10s VBW 10MHz Mode Sweep Input DC

e15-18 Decawave DWM1001 @1Fm View

Mi[1] 31.12 dBpv/m)|
17.871500 GHz

S5 dBuvim

S0 dBuv/m

45 dBuvim
CC P15.250 RMS LIMIT dBuv-m |

40 dBuv/

35 dBuvim

30 dBpv/m

sem V’VMW fa N

15 dBuvim
Start 8.0 GHz 10001 pts Stop 18.0 GHz
m
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6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)
6.4.12. 8 to 18 GHz Horizontal at 1 Meter (Z-Axis)

Spectrum | Eg:;'

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

b ALt 0 dE = SWT 10s VBW 10 MHz Mode Sweep Input AC
TOF

f215-18 Decawave DWM1001 @ 1Rm View

mMi[1] 30.48 dBpY/m
17.880500 GHz
55 dByv/m

50 dBpv/m

45 dBuV/m
FCC P15.250 RMS LIMIT dBuv-m|

40 dBpv/m

35 dBpv/m

pa =

30 dBpv/m

25 dBv/m AN IS W NJ\/\

WW“' N4

?
i

g Y,
20 dBpvim

15 dBpvfm

Start 8.0 GHz 10001 pts Stop 18.0 GHz
L :'[ | Measuring... m::i“ i 031S2aPM

LSEP.201H

6.4.13. 8 to 18 GHz Vertical at 1 Meter (Z-Axis)
Spectrum | (ua

Ref Level 60.00 dBpv/m Offset -2.54 dBé & RBW 1 MHz

= Att Ode & SWT 10s VBW 10MHz Mode Sweep Input AC
TOF

e15-18 Decawave DWM1001 @1Fm View

mi[1] 30.86 dBuV/m

17.375600 GHz
S5 dBuvim

S0 dBuv/m

45 dBuvim
FCC P15.250 RMS LIMIT dBuv-m |

40 dBuv/

35 dBuvim

30 dBuv/m .

. P T N P
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20 depv/m

15 dBuvim
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10001 pts Stop 18.0 GHz
—_— W
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6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.250 (d) (1), RSS-220 5.3.1 (d) continued)
6.4.14. 18 to 40 GHz Horizontal at 0.3 Meter (Z-Axis)

Spectrum | u%:

Ref Level 50.00 dBuV/m  Offset -20.00 dB & RBW 1 MHz

o Att 0dE & SWT 22s  VBW 10 MHz Mode Sweep Input DC
TOF

e15-18 Decawave DWM1001 @1Fm View

Mi[1] 24.26 dBpY /m)|
39.713500 GHz
45 dBpv/m
40 dBpvjm
35 dBpv/m
FCC P15.250 RMS LIMIT dBuv-m
30 dBuvS

25 dBpv/m :
A hm

20 dByv/m i
P : .A.I"Vlll A.uwﬁw
W q ¥ T ﬂ 'W' ‘r v F“ Ll Li L]
10 dBpv/m
5 dByv/m

L

Start 18.0 GHz 22001 pts Stop 40.0 GHz
mn
i | Measuring... im“m L] -ﬁm“‘a’n'm“ i

6.4.15. 18 to 40 GHz Vertical at 0.3 Meter (Z-Axis)

Spectrum | Evn

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

o ALt 0de & SWT 22s VBW 10 MHz Mode Sweep Input DC
TOF
l215-18 Decawave DWM1001 @ 1Rm View
M1[1] 24,19 dBpv,/m)|
39.729500 GHz
45 dBpv/m
40 dBpv/m:
35 dBpv/
FCC P15.250 RMS LIMIT dBuv-m
30 dBuvime
25 dBuv M1
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1 " PR | _rl) W
T o i oo J Y V[ U
10 dBpv/m
5 dépvfm
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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
dBuVv/m at 3 Meters by adding 95.2.

Frequency EIRP EIRP at 3 Meters
(MHz) (dBm) (dBuv/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

RMS 1 mS Average as defined in Annex

Detector Function: Section 4(b)

Notes: 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 5 is provided in plots
6.4.8 to 6.4.13 on the previous pages.
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Test Number: 215-18 Issue Date: 10/2/2018
6. Measurement Data (continued)

6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.1. 960 MHz to 8 GHz Horizontal at 1 Meter, CH5 (X-Axis)

Spectrum I mv]

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

j AL 9 dB & SWT 7s VBW 10 MHz Mode Sweep Input AC
TOF

e15-18 Decawave OWMI1D01 @1Rm View

M1[1] 50.14 dBpV/m

6.472700 GHz
55 dBpvim

S0 B/ ﬁ\
45 depv/m / ‘\
40 dByv/m

35 dauvim }/ \
30 dBpv/m

5-220 5.3.10 RMS LIMIT DBUV-M e s MM 7 il
L]

/V"

o
™
o

Start 960.0 MHz 7041 pts

Stop 8.0 GHz
- I ™) I'! tl! ciiu
[ )il | Measuring...  EERRRRNEN 3asEPM g

6.5.2. 960 MHz to 8 GHz Vertical at 1 Meter, CH5 (X-Axis)
= &

Ref Level 60.00 dBpv/m  Offset -9.54 dB8 & RBW 1 MHz

o Att 9dB & SWT 75 VBW 10 MHz Mode Sweep Input AC
TDF

215-18 Decawave DWM1001 @1Rm View

Mi[1] 46.07 dBpY /m)|

6.636700 GHz|
55 dBLV/i

50 rlu-‘ rll
45 dBpv/m ,’ﬂ
40 dBuv/m:
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.3. 960 MHz to 8 GHz Horizontal at 1 Meter, CH5 (Y-Axis)

Spectrum I E%I

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

jo At 9 de e SWT 7s VBW 10 MHz Mode Sweep Input AC
TOF

l215-18 Decawave DWM1001 @1Rm View

m1[1] 46.08 dBpV/m
6.415700 GHz

55 dBpvim

50 dBpv/m

45 depvim [,L‘K
40 dBuv/

35 dBuvim I, \\
30 dBpv/m / \

25 dayn ,.I /
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Lefl. oot b S —
Start 960.0 MHz 7041 pts Stop 8.0 GHz
i v ™)
L. JL U, el L RRRRRR 033006 M 7

6.5.4. 960 MHz to 8 GHz Vertical at 1 Meter, CH5 (Y-Axis)

Spectrum | uél

Ref Level 60.00 dBpv/m Offset -9.54 dB & RBW 1 MHz
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Test Number: 215-18 Issue Date: 10/2/2018

6. Measurement Data (continued)
6.5. Spurious Radiated Emissions (RSS-220 5.3.1 (d)) continued)
6.5.5. 960 MHz to 8 GHz Horizontal at 1 Meter, CH5 (Z-Axis)

Spectrum | mv]

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

j ALt 9 dE = SWT s VBW 10 MHz Mode Sweep Input AC
TDF

lf215-18 Decawave DWM1001 @1Rm View

m1[1] 50.52 dBpvV /m)|
6.415700 GHz

55 dBp/m

S0 dBpv/m M

45 depv/m

40 dBpv/m / \

o R

30 dBpv/m / \H
1

—
I /
IC RS5-220 5.3.10 RMS LIMIT DBUV-M o, by )

Start 960.0 MHz 7041 pts Stop 8.0 GHz
"
1 J Measuring... mln A Eu!z!m’m“ y

.

6.5.6. 960 MHz to 8 GHz Vertical at 1 Meter, CH5 (Z-Axis)

Spectrum | [Ega

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

fo ALt a9 de e SWT 7s VBW 10 MHz Mode Sweep Input AC
TOF

f215-18 Decawave DWM1001 @1Rm View

Mi[1] 40.65 dBpY/m

6.631700 GHz
55 dBuv/m
S0 dBpv/m
45 dByv/m

40 dBuvy M

35 dBuv/m f \
30 dBpv/m H \

25 dBpv/me '

IC RSS-220 5.3.10 RMS LIMIT DBUV-M L Amf""‘"\f’/ dtuss siaity
Lol -

150
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), RSS-220 5.3.1 (e))

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) (dBuV/m)

1164 - 1240 -85.3 9.9

1559 - 1610 -85.3 9.9

6.5.1. Measurement & Equipment Setup

EMI Receiver IF Bandwidth: 1 kHz
EMI Receiver Avg Bandwidth: 10 kHz
Detector Function: RMS

6.5.2. Test Procedure
Test measurements were made in accordance with ANSI C63.10:2013, American
National Standard for Testing Unlicensed Wireless Devices.

6.5.3. 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 3 Meters and
the -85.3 dBm limit was converted to a field strength limit of 9.9 dBuV/m using a
distance correction factor of 95.2.
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CERTIFICATE NUMBER: 1673.01

&

Test Number: 215-18 Issue Date: 10/2/2018
6. Measurement Data (continued)

6.5. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), RSS-220 5.3.1 (e))
6.5.2 1164 to 1240 MHz Band

6.5.2.1 Horizontal Measurement Polarity 1164 to 1240 MHz
Spectrum | [na

Ref Level 40.00 dapy/m Offset -9.54 d& & RBW 1 kHz

b ALt 9 dE & SWT T6s VBW 10 kHz Mode Sweep Input DC
TOF

[215-18 Decawave DWM1001 @ 1Rm View

mi[1] -4.94 dBpV/m|

1.226364700 GHz
35 dBp

30 dapvm

25 dByiv/m

20 dBpv/r

15 depv/

10-dBm-02 ©.000 dBuv/m

S5 dep\im

0 dBpv/m

-5 dBuv/m r

Start 1.164 GHz 76001 pts Stop 1.24 GHz
k - - — —
L J1 | Measuring...  ERENANANN e #

6.5.2.2 Vertical Measurement Polarity 1164 to 1240 MHz
Spectrum | @

Ref Level 40.00 dépy,/m Offset -9.54 dB & RBW 1 kHz

e ALL adE @ SWT 76 s VBW 10 kHz Mode Sweep Input DC
TOF

215-18 Decawave DWM1001 @1Rm View

M1[1] -5.08 dBpv/m)|

1.193191100 GHz|
35 dBpv/m

30 dBpv/m

25 dBp/m

20 dByv/m

15 dBpv/m

ka1 ! i " L | [ bLL
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r i

[ )i -: Measuring...  ERORRRLLE
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6. Measurement Data (continued)
6.5. Spurious Radiated Emissions in GPS Bands (15.250 (d) (2), RSS-220 5.3.1 (e))
6.5.3 1559 to 1610 MHz Band
6.5.3.1 Horizontal Measurement Polarity 1559 to 1610 MHz

Spectrum | %’

Ref Level 40.00 dBpv/m Offset -9.54 d& & RBW 1 kHz

e ALt 9dE & SWT 51s VBW 10 kHz Mode Sweep Input DC
TOF

[215-18 Decawave DWM1001 @ 1Rm View

M1[1] -5.28 dBpv/m|
1.571856200 GHz|

35 depvfm

30 dBpv/m

25 dBpvfm

20 dByV/m

15 dBuV/m

10-dBpfMT02 9,000 dBpV/

5 dBuv/

0 dBuvl

-5 dBpv/m:
I‘ | II | | 1 J 1 | |
Start 1.559 GHz 51001 pts Stop 1.61 GHz

I - - 001 201
| Measuring...  EEEREREED W [Cr=rr vy |

L L

6.5.3.2 Vertical Measurement Polarity 1559 to 1610 MHz

Spectrum “é',’

Ref Level 40.00 dBpv/m  Offset -5.54 dB & RBW 1 kHz

e ALt 9dE & SWT S1s VBW 10 kHz Mode Sweep Input DC
TOF

[215-18 Decawave DWM1001 @ 1Rm View

mi[1] -6.01 dBpV /m)|
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30 dByvfm

25 dBpvim
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15 dBpv/m
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Test Number: 215-18

6. Measurement Data (continued)
6.6. RMS Power in a 1 MHz Bandwidth (15.250 (d) (1), RSS-220 5.3.1 (d))
Requirement: The limit for operation in the 5925 to 7250 MHz band is -41.3 dBm EIRP.

&

|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 10/2/2018

. 1 - . Ant Ant |Turntable
Fr?qulj-ler;cy Amplitude Limit Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.508 53.63 53.90 -0.27 H 117 232 Compliant

Notes: T 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 = Eneas + 20 109 (dmeas) — 104.7; dmeas = 3
EIRP (dBM) = Emeas (ABUV/m) — 95.2

6.6.1. Plot of RMS Power at 3 Meters

Amplitude’ Limit Margin Ant Ant |Turntable
Frqul;ef)‘Cy (dBm) (dBm) g Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.508 -41.57 -41.30 -0.27 H 117 232 Compliant

215-18 Decawave DWM1001

MultiView
Ref Level 70

1 Frequency S

Limit Che:
Line FCC

65 dBpv/m

Spectrum

.00 dBuv/m

0dB ® SWT 1s

wWeep

L

“ RBW 1 MHz
VBW 10 MHz

15-250 RMS LIMIT DBUV-M PASS

Mode Auto Sweep

M1[1]

53.84 dBpv/m
6.609900 GHz

B0 dBpY/

55 dBpv/m

M1

fCC P15-250 RMS

50 dBpv/m

IMIT DBUV-M

45 dBpv/m

40 dBpv/m

)

35 dBpvY)
MW//JU"

30 depv/m

25 dBpv/

CF 6.5 GHz

1001 pts

100.0 MHz/

Span 1.0 GHz
J——

Wa U9/25/2018
01:59:40 PM

H J Measuring... ERRRENEND

01:59:41 PM 09/25/2018
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|ACCREDITED|

CERTIFICATE NUMBER: 1673.01

Issue Date: 10/2/2018

6. Measurement Data (continued)
6.7. Peak Emissions in a 50 MHz Bandwidth (15.250 (d) (3), RSS-220 5.3.1 (g9))

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 limitis 0 dBm EIRP.

. 1 _ . Ant Ant |Turntable
Frigtll_'er;cy AL sl Margin Polarity| Height | Azimuth | Result
z
(dBpVv/m) (dBuVv/m) (dB) HIV cm Deg
6.492 94.67 95.20 -0.53 H 117 232 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 = Epeas + 20 109 (dmeas) — 104.7; dmeas = 3
EIRP (dBm) = Emeas (dBpV/m) — 95.2

Amplitude® Limit — Ant | Ant |Turntable
Fffig?_lefgcy (dBm) (dBm) g Polarity| Height | Azimuth | Result
z
EIRP EIRP (dB) HV | cm Deg
6.492 -0.53 0.00 -0.53 H 117 232 | Compliant

6.7.1 Plot of Peak Power at 3 Meters

215-18 Decawave DWM1001

MultiView

Spectrum

Ref Level 100,00 d80m
- At

TOF

1 Frequency Sweep
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T VoW
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B, 492000 GHz
LLR -

an dByvy

85 dBpv/m +
a0 dbpvsm e t >y

75 dBpvsm s | ‘*\,

i I..k'.\
70 iy o '

K

Ty
Mo
I W,

Jg:‘i.ﬁdbp‘r'm

A0 dBpy,

EE By,

CF 6.5 GHz

1001 pts 100.0 MHz/ Span 1.0 GHz

naf2sf2018
L 02:09:54 PM

—

Measuring... BRRLLNEED

02:09:55 PM 09/25/2018
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Test Number: 215-18 Issue Date: 10/2/2018

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

6.8.1. Regulatory Limit: FCC Part 15.207, RSS-Gen

Frequency Range Limits
dBpV
(MH2) (dBuV)
Quasi-Peak Average
0.15to 0.50 66 to 56* 56 to 46*
0.50t0 5.0 56 46
5.0to 30.0 60 50
* Decreases with the logarithm of the frequency.

6.8.2 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.
%Smﬂﬁ%cee Test Report Generation Software ngtnsrea?grrt 1.0
6.8.3. Measurement & Equipment Setup
Test Date: N/A
Test Engineer: N/A
Site Temperature (°C): 22.2
Relative Humidity (%RH): 45.3
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

6.8.4. 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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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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Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.1. Spurious and Harmonic Emissions — 30 kHz to 1 GHz Front

Page 38 of 45

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



'ompliance &
orldwide (EomEDTTED)

Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.2. Spurious and Harmonic Emissions — 30 kHz to 30 MHz Rear
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Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.3. Spurious and Harmonic Emissions — 30 MHz to 1 GHz Rear
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Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.4. Spurious and Harmonic Emissions — 1 to 18 GHz Front
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Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.5. Spurious and Harmonic Emissions — 1 to 18 GHz Rear
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Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.6. Spurious and Harmonic Emissions — 18 to 40 GHz Side
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Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.7. Frequency Stability (Setup)
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Test Number: 215-18 Issue Date: 10/2/2018

8. Test Images
8.8. Frequency Stability (Setup)

Page 45 of 45

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



