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Test Number: 182-12 Issue Date: 07/13/2012

1. Scope
This test report certifies that the Geophysical Survey Systems 50270S Antenna operating at
300 kHz, as tested, meets the FCC Part 15, Subpart F and Industry Canada 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: Geophysical Survey Systems, Inc.
2.2. Model Number: 50270S

2.3. Serial Number: 1

2.4. Description: Ground Penetrating Radar

2.5. Power Source: via SIR-30 Control Unit

2.6. Hardware Revision: N/A

2.7. Software Revision: N/A

2.8. Modulation Type: 3.7 uS Impulse 150 kHz PRF

2.9. Operating Frequency: 270 MHz Nominal
2.10. EMC Modifications: None

3. Product Configuration

3.1 Operational Characteristics & Software
The 50270S Antenna is connected to a SIR-30 controller. The EUT was configured to be
continuously transmitting and collecting data using a 150 kHz Pulse Repetition Frequency. The
EUT can be operated while plugged in, therefore conducted emissions were performed on the
SIR-30 while operating.

Hardware Setup:
Connect the 50270S Antenna to the SIR-30 controller. Turn on the controller and allow the
system to warm up.
Software Setup:
For normal operation:
1. After boot up start the unit scanning at a 150 kHz PRF.

3.2. EUT Hardware

Serial . .
Manufacturer Model Nu?lel?er Description/Function
GSSI 50270S 1 270 MHz Antenna

3.3. EUT Cables/Transducers

Manufacturer | Model/Part # Le(rr1ng)th S?{'/?\lld Description/Function
GSSI Antenna 10 Y Control cable to SIR-30 Control Unit
Cable
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Test Number: 182-12 Issue Date: 07/13/2012

3. Product Configuration (continued)
3.4. Support Equipment

Manufacturer | Model/Part # L L Description/Function
Voltage| Freq
GSSI SIR-30 120 60 Control Unit
3.5. Test Setup Diagram
Sand Pit
12' (W) x 4’ (L) x 4’ (D) OATS Ground Plane

Drawing is not to scale

13.5 Yards of Dry
Concrete Sand

3meters1>[j]_1

HP 8449B
or Miteq2
Preamp
I
Agilent E4407B

Spectrum
Analyzer?
SIR-30 1 Measurement distance varies according
Support equipment Controller to the measurement being made.
beyond ground 2Equipment listed is representative of the

plane % equipment used. See the test equipment
| list for details.
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CERTIFICATE NUMBER: 1673.01

Test Number: 182-12 Issue Date: 07/13/2012
4. Measurements Parameters

4.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
Spectrum Analyzer 100 Hz to 26.5 GHz Agilent Tech E4407B MY45104493 12/22/2012
Spectrum Analyzer 9 kHz to 40 GHz Rohde & Schwarz FSV40 100899 5/26/2013
Microwave Preamp 1 to 26.5 GHz Hewlett Packard 8449B 3008A01323 12/1/2012
Preamp 100 MHz — 2 GHz Miteq AFS3-01000200 257561 5/24/2012
EMI Receiver 20 Hz to 8 GHz Agilent Tech N9038A MY51210208 1/06/2014
Bilog Antenna 30 to 1000 MHz Com-Power AC-220 25509 8/31/2012
Log Periodic Antenna 200 — 5000 MHz EMCO 3147 9112-1046 8/31/2012
Horn Antenna 1 to 18 GHz Electro-Metrics EM-6961 6337 10/19/2012
Barometer — Temperature & Humidity Control Company 4195 ID236 1/04/2013

4.2. Measurement & Equipment Setup

Test Date: 3/12/2012

Test Engineer: Larry Stillings
Normal Site Temperature (15 - 35°C): 21.6

Relative Humidity (20 - 75%RH): 35

Frequency Range: 30 MHz to 2.7 GHz
Measurement Distance: 3 Meters

120 kHz - 30 MHz to 960 MHz
1 MHz - Above 960 MHz

. . 300 kHz - 30 MHz to 960 MHz
EMI Receiver Avg Bandwidth: 3 MHz - Above 960 MHz

Peak, Quasi-Peak, EMI
Average and RMS Average

EMI Receiver IF Bandwidth:

Detector Function:
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Test Number: 182-12 Issue Date: 07/13/2012

4. Measurements Parameters (continued)

4.3. Measurement Procedure

Test measurements were made in accordance FCC Part 15.509, 15.521, IC RSS-220
Issue I, ANSI C63.10:2009 Clause 7.10 and KDB Publication 393764.

The test methods used to generate the data is this test report is in accordance with
ANSI C63.10:2009, American National Standard for Testing Unlicensed Wireless
Devices.

In accordance with ANSI C63.10:2009, Section 7.10.2.2, the device under test was
placed on a bed of dry sand and rotated through 16 azimuth angles (Clause 5.4) to
determine which produced the highest emission relative to the limit. The azimuth that
produced the highest emission relative to the limit was used for all radiated emission
measurements.

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 10 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 IC Test
Test Requirement Rule Rule Report Result Comment
Requirement Requirement Section

The antenna is
housed within a

Antenna Requirement 15.203 RSS-GEN 7.1.4 6.1 Compliant | sealed enclosure
with the intentional
radiator.

gper?“ma' 15.509 (b) RSS-220 6 62 | Compliant

equirements
. RSS-220 .

UWB Bandwidth 15.503 (a) 6.2.1(a) 6.3 Compliant

Spurious Radiated 15.509 (d) RSRSS-8222028.4

Emissions 15.209 .

6.2(c) & 6.2(d)

6.4 Compliant

Radiated Emissions in 15. 509 (e)

GPS Bands 15.209 RSS-220 6.2(e)

Peak Emissions in a

50 MHz Bandwidth 15.5009 (f) RSS-220 6.2(g) 6.5 Compliant

EUT Powered via

Conducted Emissions 15.207 RSS-GEN 6.6 Compliant SIR-30

Radio Frequency FCC OET

Exposure Bulletin 65 RSS-GEN 6.7 | Compliant

Page 7 of 30

Compliance Worldwide, Inc. - 357 Main Street - Sandown, NH 03873
(603) 887 3903 Fax 887 6445
http://www.cw-inc.com



ompliance KA
orldwide [RcCREDITED)
Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data
6.1. Antenna Requirement (15.203), RSS-GEN Section 7.1.4

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

The antenna utilized by the device under test is an internal, non user replaceable
unit.

6.2. Operational Requirements of the Device under Test (15.509 (b)), RSS-220 Sec 6

Requirement: Operation under the provisions of this section is limited to GPRs and
wall imaging systems operated for the purposes with law
enforcement, fire fighting, emergency rescue, scientific research,
commercial mining, or construction.

The manufacturer states that the device under test complies with the requirements
outlined in section FCC Part 15.509 (b).

6.3. UWB Bandwidth (15.503 (a)), RSS-220 Section 6.2.1 (a)

Requirement: The UWB bandwidth is the frequency band bounded by the points that
are 10 dB below the highest radiated emission, as based on the
complete transmission system including the antenna. The upper
boundary is designated f,; and the lower boundary is designated f.
The frequency at which the highest radiated emission occurs is
designated fy. The center frequency fc, equals (fy + f.) /2. The
fractional bandwidth equals 2 * (fy — L) / (fy + ).

6.3.1. Measurement Data (Values in GHz)

fm The highest emission peak 0.204634

fL 10 dB below the highest peak 0.106527

fy 10 dB above the highest peak 0.638204

fe Calculated: (fy + f.)/2 0.372366
Bandwidth Calculated: (fy - f.) 0.531677
Fractional BW | Calculated: 2*(fy - f.)/(fy + fL) 1.427836

Note: The Fraction Bandwidth is greater than 0.2 and therefore the minimum UWB
Bandwidth of 500 MHz requirement does not need to be met, however it does when
measured in a free space anechoic chamber.
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a), RSS-220 Sec 6.2.1(a)) (continued)
6.3.2. Measurement Plot of 10 dB BW in Anechoic Chamber

Spectrum ] [— ]
Ref Level 100.00 depv/m & RBW 10 MHz

j& Attt 33dE SWT 32.1ms & VBW 28 MHz Mode Auto Sweep
PA TOF

® 1Pk Max

M1[1] 99.39 dBpV/m

204.6340 MHz
ndB 10.00 dB
Bw 531.677000000 MHz
Q factor 0.4

T
110 dBpfm

105 dBpv/m:

-186-dbyvm 100.000 de /_’_,l\____
Il W
[ —

95 dBpv/m
T -~ :
90 dev/m-15 W

65 dByv/m
Start 30.0 MHz 32001 pts Stop 730.0 MHz
Marker
Type | Ref | Tre | Stimulus | Response | Function | Function Result
M1 1 204.634 MHz 99,39 depv/m | nde down | 531.677 MHz
T1 1 106.527 MHz 89.33 depv/m | ndg | 10.00 dB
T2 1 638.204 MHz 89.26 dBpv/m Q factor 0.4

Measuring...  SRNERCLED . 10:10:50 %
1105 %

6.3.3. Measurement Plot of 10 dB BW on GPR Site

Agilent Spectrum Analyzer - Swept 5A
1x G S0Q  AC | CORREC | sEnsEmT | ALIGNAUTO  [11:28:09 AMMa 13, 2012
Marker 1 141.807103226 MHz : #Avg Type: RMS TRACE
HFE PHO: Fast (g ) Trig: Free Run Avg|Hold:=>100/100
IFGain:Low Attan: & dB

Ref 80.00 dBpVim

Start 115.00 MHz ] ] Stop 126.90 MHz.
#Res BW (-6dB) 3 MHz #VBW 8.0 MHz #Sweep 104 ms (15501 pts)
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.3. UWB Bandwidth (15.503 (a), RSS-220 Sec 6.2.1(a)) (continued)
6.3.4. Measurement Plot of 99% BW in GPR Site

Agilent Spectrum Analyzer - Occupied BW
(/ | RF S05 AC | CORREC | | SENSENT] [ ALIGN AUTO 111:32:40 AM Mar 12, 2012
Center Freq 141.900000 MHz Center Freq: 141.900000 MHz Radio Std: None Trace/Detector
NFE e Trig: Free Run Avg|Held:>10/10
PREAMP #IFGain:Low #Atten: 6 dB Radio Device: BTS

Ref 76.99 dBuVim

Clear Write

Center 141.9 MHz
Res BW 680 kHz VBW 6 MHz

Occupied Bandwidth Total Power 74.7 dBuVim Detector
Average >

68.546 MHz Man

Transmit Freq Error -403.10 kHz OBW Power 99.00 %
x dB Bandwidth 70.00 MHz x dB -26.00 dB
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.1(d))

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
(MHz) (dBm)
960 - 1610 -65.3
1610 - 1990 -53.3
1990 - 3100 -51.3
3100 - 10600 -41.3
Above 10600 -51.3

Spurious Radiated Emissions in GPS Bands

(15.509 (e), 15.209, RSS-220 Section 6.2(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

(MHz) (dBm)
1164 - 1240 -75.3
1559 - 1610 -75.3

Radiated Emissions Field Strength Limits at 3 Meters
(Section 15.209, RSS-GEN, RSS-220 Section 3.4)

Frequency Field Strength
(MHz) (dBuV/m)
30 - 88 40

88 - 216 43.5

216 - 960 46

Test Notes:  Refer to Section 4.1 for the test equipment used and Section 4.2 for
the test equipment setups.
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.1(d))
6.4.1. 30 MHz to 960 MHz Horizontal, measured at 3 Meters
Geophysical Survey, 50270S Antenna s/n 1
FCC Part 15, Subpart F / IC RSS 220, 270 MHz Antenna

Amplitude Limit
Frequency (dBuV/m) (dB) Margin | Polarity AS;?nr?a Azimuth
(MHz) (dB) (HIV) 9ht 1" Dev.)
Peak | Quasi-Peak QLR (em
Peak

78.29 | 39.20 34.50 40.0 -5.50 H 225 0
116.40 | 38.70 35.18 43.5 -8.36 H 225 0
126.84 | 41.50 38.02 43.5 -5.52 H 225 0
136.82 | 44.10 41.30 43.5 -2.24 H 225 0
141.99 | 46.20 43.26 43.5 -0.28 H 225 0
144.06 | 42.80 39.30 43.5 -4.24 H 225 0
149.99 | 44.50 42.00 43.5 -1.54 H 225 0
156.78 | 40.70 34.10 43.5 -9.44 H 225 0
178.30 | 42.20 38.70 43.5 -4.84 H 350 0
182.70 | 43.00 38.70 43.5 -4.84 H 350 0
185.30 | 43.50 39.20 43.5 -4.34 H 350 0
193.14 | 43.50 39.80 43.5 -3.74 H 350 0
195.66 | 42.30 39.00 43.5 -4.54 H 350 0
206.38 | 40.60 37.00 43.5 -6.54 H 350 0
228.46 | 39.60 35.70 46.0 -10.30 H 130 0
232.78 | 39.40 35.20 46.0 -10.80 H 130 0
280.79 | 40.40 35.70 46.0 -10.30 H 130 0
347.45 | 42.20 38.00 46.0 -8.00 H 130 0
398.28 | 40.40 35.40 46.0 -10.60 H 130 0
465.32 | 37.70 32.40 46.0 -13.60 H 130 0
518.48 | 36.80 28.40 46.0 -17.60 H 200 0
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.1(d))
6.4.2. 30 MHz to 960 MHz Vertical, measured at 3 Meters
Geophysical Survey, 50270S Antenna s/n 1
FCC Part 15, Subpart F / IC RSS 220, 270 MHz Antenna

Amplitude Limit
Frequency (dBuV/m) (dB) Margin | Polarity AS;?nr?ta Azimuth
(MHz) . (dB) (HV) C%) (Dev.)
Peak | Quasi-Peak QI (
Peak
67.47 | 37.20 32.10 40.0 -7.90 \% 100 90
71.87 | 38.90 34.80 40.0 -5.20 \% 100 90
76.42 | 39.20 35.10 40.0 -4.90 \% 100 90
79.06 | 38.50 34.20 40.0 -5.80 \% 100 90
86.62 | 39.60 36.10 40.0 -3.90 \% 100 90
112.98 | 42.40 39.10 43.5 -4.44 \% 100 90
119.46 | 43.40 40.00 43.5 -3.54 \% 100 90
129.42 | 42.30 39.00 43.5 -4.54 \% 100 90
169.56 | 37.90 33.90 43.5 -9.64 \% 100 90
178.08 | 38.10 33.80 43.5 -9.70 \% 100 90
193.62 | 35.50 30.30 43.5 -13.24 \% 100 90
231.04 | 35.20 30.10 46.0 -15.90 \% 100 90
317.45 | 38.10 33.40 46.0 -12.60 \% 100 90
346.85 | 39.90 31.70 46.0 -14.30 \% 100 90
395.94 | 37.50 31.10 46.0 -14.90 \% 100 90
433.86 | 34.40 26.50 46.0 -19.50 \% 100 90
481.94 | 37.40 29.90 46.0 -16.10 \% 100 90
521.66 | 34.90 28.20 46.0 -17.80 \% 100 90
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.1(d))
6.4.3. 30 MHz to 960 MHz, Horizontal Plot

: I
Radiated Emissions Horizontal

Reading dBuV/m

10 100 1000
Frequency (MHz)

®  Amplitude = Limit
(dBupV/m) Quasi-Peak (dB) Quasi-Peak )

6.4.3. 30 MHz to 960 MHz, Vertical Plot

a I
Radiated Emissions Vertical

Reading (dBuV/m)
= =2 NN W W A ~AoO
o O o0 O o0 O OO O O O

o

10.00 100.00 1000.00
Frequency (MHz)

e Amplitude e _imit
(dBupV/m) Quasi-Peak (dB) Quasi-Peak
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.1(d))
Spurious Radiated Emissions in GPS Bands (15.509 (e), RSS-220 6.2(e))
6.4.2 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 3
Meters and the -75.3 dBm Ilimit was converted to a field strength limit of 19.9
dBuV/m. Horizontal

Agllont Spectrum Analyrer - Swept 54

1 1.188066666667 GHz o Avg Type: AMS
MFE PHO: Fast L, 17g:FreeRun
IFGain:High #Arten: 0 dB
MKr1 1.
Ref 40.00 dBpVim !
| Trace 1 Pass

Marker Delta

Mkr—RefLvi

Start 1.16400 GHz Stop 1.24000 GHz
#Res BW 1.0 kHz #VBW 10 kHz* Sweep 90.6 s (3001 pts)

Agilant Spectrum Analyzer - Swept S&

Marker 1 1.1 87914666667 GHz
v T NFE
PASS

40.00 dEpPVIM

|
|
|
\
|
|
|
|

ST IRWTRPRPON T

Start 1.16400 GHz Stop 1.24000 GHz
#Res BW 1.0 kHz #VBW 10 kHz* Sweep 90.6 s (3001 pts)
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)

6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.1(d))

Spurious Radiated Emissions in GPS Bands (15.509 (e), RSS-220 6.2(e))
6.4.2 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 3
Meters and the -75.3 dBm Ilimit was converted to a field strength limit of 19.9
dBuV/m. Horizontal

Bk pactons Aocbie 2ot

1 1.568503000000 GHz Exy Bva Type: RMS
MFE PNO: Fast Ly 1719:Free Run
I Gain:High #Attan: 0 4B

Bldlv Ref 40.00 dBpVim

2 il e ] i |
Start 1.55900 GHz Stop 1.61000 GHz
#Res BW 1.0 kHz #VBW 10 kHz* Sweep 60.8 s (3001 pts)

Vertical
Agibont Spectrum Analyzer - Swopt st
rker 1 1.5?55[!9ll)[u:l[l[l GHz
NFE

PHO: Fast Cy) Trig: Free Run
IF Gain:High #arten: 0 dB

Avg Type: R.M.S TRACE Peak Search

Ref 40.00 dBpVIim
ace 1 Pas

Start 1.55900 GHz

Stop 1.61000 GHz
#Res BW 1.0 kHz #VBW 10 kHz* Sweep 60.8 s (3001 pts)

STATUS
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.2(d))
6.4.3. 960 MHz to 10 GHz

Freq. Amplitude Fi?:;gr Amplitude Limit Margin Pol El. Az.

(MHz) (dBpv/m) (dB) (dBuv/m) (dBpVv/m) (dB) (H/V) | (cm) | (deg)
Avg Avg

966.00 26.531 Included 26.531 29.90 -3.37 H 125 0

Note using: 1 MHz RBW / 3 MHz VBW and RMS Average Detector
There were no other measurable emissions between 960 MHz and 20 GHz.

6.4.4 Plot of Average Emission Horizontal from 960 MHz to 1.92 GHz

Agilent Spectrum Analyzer - Swept SA
| REPRESEL [S50& AC [ CORREC | | SEWSEINT| | ALIGN AUTD 102:30:10

Marker 1 966.000000000 MHz } Avg Type: RMS TRACE Marker
NFE PNO: Fast () T1tig:Free Run Avg|Hold:>100/100 TYPER

IFGain:High " datten: 0 dB Select Marker
Mkr1 966 MHz ¢
Ref 44.49 dByV/m i ) ?6.531 qI_BuVIm_

L T —
—h—"—i

\

|

Properties»|

Start 960.0 MHz Stop 1.9200 GHz 10f2

#Res BW (CISPR) 1.00 MHz #VBW 8.0 MHz* #Sweep 960 ms (961 pts) %
E STATUS

Note: Narrow band spike shown over the limit falls under a different rule part
/ requirement. Cursor is on the peak of the UWB Signal.
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.4. Spurious Radiated Emissions (15.509 (d), 15.209, RSS-220 Section 6.2(d))
6.4.5 Plot of Average Emission Vertical from 960 MHz to 1.92 GHz

Agilent Spectrum Analyzer - Swept SA
| REPRESEL |50¢ AC | CORREC | | SENSEINT| | ALIGHNAUTO 103:24:18 PM Ma

Marker 1 1.101000000000 GHz _ Avg Type: RMS i 3 Marker
PNO: Fast L, Trig: Free Run Avg|Held:>100/100

IFGain:High ~_ #Atten: 0 dB Select Marker
Mkr1 1.101 GHz "

Ref 44.40 dBpV/Im . i ) 21.951 c‘I_BpVIml

Trace 1 Pass | |

Properties®.

Start 960.0 MHz i Stop 1.9200 GHz

#Res BW (CISPR) 1.00 MHz #VBW 8.0 MHz* #Sweep 960 ms (961 pts) %
MSG
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.5. Peak Emissions in a 50 MHz Bandwidth (15.509 (f), RSS-220 Section 6.2 (g9))

Requirement: For UWB devices where the frequency at which the highest radiated
emissions occurs, fy, is above 960 MHz, there is a limit on the peak
level of the emissions contained within a 50 MHz bandwidth centered
on the frequency fy. That limit is 0 dBm EIRP. It is acceptable to
employ a different resolution bandwidth, and a correspondingly
different peak emission limit, following the procedures described in
Section 15.521.

Peak Corr. Peak Peak .
(T\;ﬁg) Amplitude Factor Amplitude Limit M(zrg)ln (Ef\ll) ((I:Erlr;) ((';‘:')
(dBuVv/m) (dB) (dBuVv/m) (dBuV/m) 9
141.807 69.735 Included 69.735 70.80 -1.07 H 300 0
1090.00 56.55 Included 56.55 70.80 -14.25 H 125 0

Note using: 3 MHz RBW / 3 MHz VBW
There were no other measurable emissions between 960 MHz and 10 GHz.

6.5.1 Plot of Peak Power below 960 MHz
TR lont Syt ms Avalysr G A
7 | RFPRESEL |50Q AC | CORREC | | SENSEINT] | ALIGHAUTO

Marker 1 143.227741935 MHz ! Avy Type: Veltage
NFE PNO: Fast (5 1rg:FreeRun Avg|Hold: 811100

o
PREAMP IFGain:Low Atten: 6 dB

Peak Search

Mkr1 143.228 MHz NextPeak
Ref 80.00 dBuVIm _ ) ] 69.735 dByVIm

Next Pk Right
Next Pk Left
Marker Delta

Mkr—CF

Mkr—RefLvi

Center 141.90 MHz Span 60.00 MHz
#Res BW (-6dB) 3 MHz #VBW 8.0 MHz #Sweep 104 ms (15501 pts)

IMSG
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.5. Peak Emissions in a 50 MHz Bandwidth (15.509 (f), RSS-220 Section 6.2 (g9))

Requirement: For UWB devices where the frequency at which the highest radiated
emissions occurs, fy, is above 960 MHz, there is a limit on the peak
level of the emissions contained within a 50 MHz bandwidth centered
on the frequency fy. That limit is 0 dBm EIRP. It is acceptable to
employ a different resolution bandwidth, and a correspondingly
different peak emission limit, following the procedures described in
Section 15.521.

6.5.2 Plot of Peak Power above 960 MHz

Agilent Spectrum Analyzer - Swept SA
( | REPRESEL |S0% AC | CORREC | | SENSEINT| | ALIGHN AUTO |05:52:58 P
Marker 1 1.090000000000 GHz £ TypeclogPwr

HFE PNO: Fast L, 178:FreeRun
IFGain:High #Atten: 0 dB

Peak Search

Mkr1 1.090 GHz HEXIR Ea

Ref 66.99 dBpV/m 56.55 dBpVim i
Trace 1 Pass | T ' ' I |
Next Pk Right

E R AN P R I LR R

Next Pk Left

Start 960.0 MHz Stop 1.9200 GHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 9.60 ms (961 pts)

MSG
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6. Measurement Data (continued)
6.6. Regulatory Limit: FCC Part 15.209

Frequency Range Sl
(dBpv)
(MH2z)
Quasi-Peak Average
0.15t0 0.50 66 to 56* 56 to 46~
0.50 to 5.0 56 46
5.0 to 30.0 60 50
* Decreases with the logarithm of the frequency.

6.6.1. Measurement Equipment Used to Perform Test

Device Manufacturer Model No. Serial No. Cal Due
LISN EMCO 3825/2 9109-1860 7/2/2013
EMI Receiver Hewlett Packard 8546A 3330A00115 06/08/2014

6.6.2. Measurement & Equipment Setup

Test Date: 07/11/2012

Test Engineer: Brian Breault

Site Temperature (°C): 20.5

Relative Humidity (%RH): 33

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

6.6.3. Test Procedure
Test measurements were made in accordance with ANSI C63.4-2003, Standard
Methods of Measurement of Radio Noise Emissions from Low-Voltage Electrical and
Electronics Equipment in the Range of 9 kHz to 40 GHz.
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Test Number: 182-12 Issue Date: 07/13/2012

6. Measurement Data (continued)
6.6.4. 120 Volts, 60 Hz Phase

Test No.: 182-12, 120 Volts, 60 Hz Phase FCC Part 15.207
a0
70
—~—
50
o "I-...‘.‘“‘-
—
50
[, . .
aBpv T oot T
30 == S S

1 1 Frequency (MHz) 10 100
QP QP QP Avg Avg Avg
NIl Pk Amp Amp Limit Margin Amp Limit Margin Comments

(MHz) | ©@BWY) | (@Buv) | @Buv) | (@B) | (@Buv) | (@Buv) | (dB)
1793 42 .57 40.77 64.52 -23.75 39.39 54.52 -15.13
.2168 41.27 38.56 62.94 -24.38 35.95 52.94 -16.99
.2846 40.07 37.44 60.68 -23.24 30.22 50.68 -20.46
.3225 38.41 36.33 59.64 -23.31 28.28 49.64 -21.36
.3582 37.31 34.90 58.77 -23.87 27.26 48.77 -21.51
.3936 38.40 36.55 57.99 -21.44 28.45 47.99 -19.54
4285 39.39 37.76 57.28 -19.52 30.17 47.28 -17.11
4645 38.50 36.72 56.61 -19.89 28.19 46.61 -18.42
.5368 37.05 35.39 56.00 -20.61 28.97 46.00 -17.03
5707 37.73 37.16 56.00 -18.84 29.52 46.00 -16.48
.6445 30.44 27.66 56.00 -28.34 17.89 46.00 -28.11
7121 28.95 26.11 56.00 -29.89 17.64 46.00 -28.36
7498 28.78 24.94 56.00 -31.06 18.49 46.00 -27.51
.8568 29.53 27.85 56.00 -28.15 18.70 46.00 -27.30
.9290 27.22 24.06 56.00 -31.94 18.08 46.00 -27.92
.9999 27.07 25.06 56.00 -30.94 16.52 46.00 -29.48

1.0717 25.56 22.85 56.00 -33.15 18.03 46.00 -27.97
6.4331 50.15 46.29 60.00 -13.71 39.31 50.00 -10.69
9.6429 39.10 35.38 60.00 -24.62 30.67 50.00 -19.33

13.3960 37.27 33.96 60.00 -26.04 27.23 50.00 -22.77

17.9961 37.31 35.16 60.00 -24.84 29.12 50.00 -20.88

23.0910 38.38 34.20 60.00 -25.80 27.67 50.00 -22.33

24.7985 36.02 31.81 60.00 -28.19 24.67 50.00 -25.33

29.7902 28.93 25.05 60.00 -34.95 17.73 50.00 -32.27
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6. Measurement Data (continued)
6.6.5. 120 Volts, 60 Hz Neutral

Test No.: 182-12, 120 Volts, 60 Hz Neutral FCC Part 15.207
a0
70
—
50
o -‘"""l-.“‘__
—
50
[ L
dgpy N iy R =

1 1 Frequency (MHz) 10 100
QP QP QP Avg Avg Avg
NIl Pk Amp Amp Limit Margin Amp Limit Margin Comments

(MHz) | ©@BWY) | (@Buv) | @Buv) | (@B) | (@Buv) | (@Buv) | (dB)
1794 42.79 41.07 64.51 -23.44 39.85 54.51 -14.66
.2138 41.82 40.05 63.06 -23.01 37.58 53.06 -15.48
2493 41.84 39.83 61.78 -21.95 35.16 51.78 -16.62
2844 40.71 38.42 60.69 -22.27 31.06 50.69 -19.63
.3586 38.04 35.61 58.76 -23.15 27.61 48.76 -21.15
.3941 38.83 36.87 57.98 -21.11 28.56 47.98 -19.42
4282 39.93 38.08 57.29 -19.21 30.48 47.29 -16.81
4651 39.07 37.34 56.60 -19.26 28.63 46.60 -17.97
.5010 36.74 35.47 56.00 -20.53 27.51 46.00 -18.49
.5363 38.24 36.04 56.00 -19.96 29.54 46.00 -16.46
5718 38.52 37.77 56.00 -18.23 30.27 46.00 -15.73
.6446 30.93 28.18 56.00 -27.82 18.59 46.00 -27.41
.8565 30.36 28.24 56.00 -27.76 19.16 46.00 -26.84
.8936 29.57 26.65 56.00 -29.35 18.59 46.00 -27.41

6.5243 49.63 45.47 60.00 -14.53 38.47 50.00 -11.53
9.8969 40.91 38.61 60.00 -21.39 31.67 50.00 -18.33

13.8962 34.64 32.02 60.00 -27.98 25.82 50.00 -24.18

17.7944 38.36 36.64 60.00 -23.36 30.71 50.00 -19.29

22.7919 39.42 36.13 60.00 -23.87 29.91 50.00 -20.09

26.5092 34.86 30.02 60.00 -29.98 23.15 50.00 -26.85
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Test Number: 182-12 Issue Date: 07/13/2012
6. Measurement Data (continued)

6.7. Public Exposure to Radio Frequency Energy Levels (1.1307 (b)(1))
RSS-GEN 5.5, RSS 102
6.7.1. MPE Power Density Table.

|ACCREDITED|

CEl

Dig"tzfce DUT Output | DUT Antenna Power Density Limit
om) | Power (dBm) | Gain (dBi) (mwicm?) |  Result
(mwriem?) | (wim?)
(2) (2 (3) (4) (%)
20 4.19 0.00000 0.0005221 | 0.0052207 1.0 Compliant

OP + AG
(4 x T X d?

PD = Power Density
OP = DUT Output Power (dBm)
AG = Antenna Gain (dBi)

D = MPE Distance

PD =

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 20 centimeters of the body of the user.

Peak Power was taken from Section 6.3.2 of this test report.

Power density is calculated from conducted power output measurement and antenna gain.
Reference CFR 1.1310, Table 1: Limits for Maximum Permissible Exposure (MPE), Section
(B): Limits for General Population/Uncontrolled Exposure.

hobd
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7. Test Images
7.1. Spurious Emissions — 30 MHz — 960 MHz (Front)
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7. Test Images
7.2. Spurious Emissions — 960 MHz - 18 GHz (Front)
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|ACCREDITEDI

CERTIFICATE NUMBER: 1673.01

Issue Date: 07/13/2012

7. Test Images

7.3. Spurious Emissions — 30 MHz - 18 GHz (Rear)
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7. Test Images
7.4. Conducted Emissions (Front)
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7. Test Images
7.5. Conducted Emissions (Rear)

® A

|ACCREDITEDI
RTIFICATE NUMBER: 1673.01

CEl
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8. Test Site Description

Compliance Worldwide is located at 357 Main Street in Sandown, New Hampshire. The test
sites at Compliance Worldwide are used for conducted and radiated emissions testing in
accordance with Federal Communications Commission (FCC) and Industry Canada
standards. A description of the test sites is on file with the FCC (registration number 96392)
and Industry Canada (file number IC 3023A-1).

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.

Off of the rear of the 10 Meter Enclosed Open Area test a Sandpit has been added to
accommodate the testing of Ground Penetrating Radar (GPR) products. The sand pit
measures 12’ (L) x 4’ (W) x 4’ (D) and is filled with 13.5 yards of dry concrete sand.

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.

Both sites are designed to test products or systems 1.5 meter W x 1.5 meter L x 2.0 meter
H, floor standing or table top.
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