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1 General Information

11 Scope

This is an original certification application request for Limited Modular Approval.
Applicable Standards:

= FCC Part 15.249: Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHz,
and 24.0-24.25 GHz

= Industry Canada RSS-210: Low Power License-Exempt Communications Devices

1.2 Description of EUT

Equipment Under Test Transceiver

Model L240D

Power Supply 3VDC, CR1220a, cell or super-capacitor
Modulation Type GFSK

Frequency Range 2401 — 2475 MHz

Antenna Connector Type PCB Trace type

Antenna Type Internal

1.3 Test Facility

The open area test site and conducted measurement facility used to collect the radiated data is located at 360
Herndon Parkway, Suite 1400, Herndon, Virginia 20170. This site has been fully described in a report and
approved by the Federal Communications Commission to perform AC line conducted and radiated emissions
testing (ANSI C63.4-2003).

1.4 Related Submittal(s)/Grant(s)

This is an original certification application for Limited Modular Approval for Fleetwood Group, Inc., Model: L240D,
FCC ID: FBRL240D, IC: 1859A-L240D.

1.5 Modifications

No modifications were made to the equipment during testing in order to achieve compliance with these
standards.
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2 Test Information
2.1 Description of Test Modes

In accordance with FCC 15.31(m), and because the EUT utilizes an operating band greater than 10 MHz, the
following frequencies were tested:

Table 2-1: Channels Tested
Channel Frequency
Low 2401
Middle 2437
High 2475

2.2 Exercising the EUT

The EUT was supplied with test firmware programmed with a high, mid, and low channel for testing as well as
a low, mid, and high power. The EUT was tested in all three orthogonal planes in order to determine worst-
case emissions. The EUT was provided with software to continuously transmit during testing. The carrier
was also checked to verify that information was being transmitted. Four power levels were available for
testing.

2.3 Test Result Summary

Table 2-2: Test Result Summary — FCC Part 15, Subpart C (Section 15.249)
Pass/Fail
Standard Test or N/A
FCC 15.207 AC Power Conducted Emissions N/A
FCC 15.209 Radiated Emissions Pass
FCC 15.249(a) Field Strength of Fundamental and Harmonics Pass
RSS-Gen 20 dB Bandwidth Pass
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2.4 Test System Details

The test samples were received on August 2, 2012. The FCC identifiers for all applicable equipment, plus descriptions
of all cables used in the tested system, are identified in the following table.

Table 2-3: Equipment Under Test
. RTL
Part Manufacturer Model Serlal FCCID Cal.ole. Bar
Number Description
Code
Transceiver Fleetwood L240D L2 FBRL240D N/A 20366
Group, Inc.
Transceiver Fleetwood
with SMA L240D L1 FBRL240D N/A 20367
Group, Inc
Connector

2.5 Configuration of Tested System

L240D

J—

Figure 2-1: Configuration of System Under Test
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3 Duty Cycle Calculation - FCC §15.35(c), RSS-Gen §4.3

A standard transmission consists of a 190.7 ys data packet with a 2.981 ms transmission period. Therefore, the
maximum aggregate on time within a transmission period of 100 ms is 20log(0.1907/2.981) or -23.7 dB.

Duty cycle = 20Log(on time/(on time + off time)) = 20log(0.1907/2.981) = -23.9 dB
Or, on time in 100ms = 0.1907 x 34 pulses = 6.4838 ms and 20 log(6.4838/100) = -23.8 dB

The duty cycle correction is 23.8 dB.

Table 3-1: Duty Cycle Test Equipment
A:s-l;l; 4 Manufacturer Model Part Type N?J?'r:it?ér Clja:j:g;itz n
901583 Tearoogios nootoa | EERRITE RN | mysi2sosde | 31313
Plot 3-1: Duty Cycle On Time; 190.7 ps

Agilent Spectrum Analyzer - Swept SA
Ll RF S0Q  AC SEMSE:INT| ALIGM AUTO 03:12:45PM Sug 04, 2012

Marker 1 190.667 ps _ Avg Type: Log-Pwr
PNO: Fast L, 114: RF Burst

IFGain:Low Atten: 20 dB

Select Marker

Marker 1
10 dBidiv ~ Ref 10.00 dBm

Center 2.475000000 GHz Span 0 Hz
Res BW 3.0 MHz VBW 3.0 MHz Sweep 3.667 ms (1001 pts)

MSG STATUS

il

3
s
=

'l

=
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Plot 3-2: Duty Cycle On Time + Off Time; 2.981 ms
Agilent Spectrum Analyzer - Swept SA
LY RF S06  AC

Marker 2 2.98100 ms

SEMNSEIMT ALIGH AUTO

Avg Type: Log-Pwr

03:12:54PM

Trig: RF Burst

PHO: Fast ()
7 Atten: 20 dB

IFGain:Low

10 dB."dIV Ref 10.00 dBm

HIM
4IHI

-40.0 ..-------I.

Center 2.475000000 GHz
Res BW 3.0 MHz

MsG. iFile <Screen_0006.png> saved

VBW 3.0 MHz Sweep 3.667 ms (1001 pts)

STATUS

Fleetwood Group, Inc.
L240D

FCC 15.249/IC RSS-210
FBRL240D/1859A-L240D
2012234

Marker

Select Markerb

Properties»
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Plot 3-3: Number of Pulses in 100 ms (34)

Agilent Spectrum Analyzer - Swept SA
LY RF S06  AC SEMSEIMNT, ALIGN AUTO 0330056 PM

Sweep Time 100.0 ms i Avg Type: Log-Pwr TRAC
PNO: Fast () Trig: RF Burst

IFGain:Low Atten: 20 dB | | Sweep Time

Mkr2 2.981 ms 100.0 ms
10 dBIdw Ref 10.00 dBm 183 dBm

-20.0

Sweepl/Control

_ |

A A e

el O
L g e

b 0

e
-
-

Center 2.475000000 GHz Span 0 Hz 1001
Res BW 3.0 MHz VBW 3.0 MHz Sweep 100.0 ms (1001 pts)

MSG STATUS

Test Personnel:

<Mw&%/
Daniel W. Baltzell August 4, 2012

Test Engineer Signature Date of Test
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4 Radiated Emissions — FCC §15.209, §15.249(a); RSS-210 §A2.9; RSS-Gen

41 Limits of Radiated Emissions Measurement

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009-0.490 2400/f (kHz) 300
0.490-1.705 2400/f (kHz) 30

1.705-30.0 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

As shown in 15.35(b), for frequencies above 1000 MHz, the field strength limits are based on average detector,
however, the peak field strength of any emission shall not exceed the maximum permitted average limits specified
above by more than 20 dB under any circumstances of modulation.

4.2 Radiated Emissions Measurement Test Procedure

Before final measurements of radiated emissions were made on the open-field three/ten meter range, the EUT
was scanned indoors at one and three meter distances. This was done in order to determine its emissions
spectrum signature. The physical arrangement of the test system and associated cabling was varied in order to
determine the effect on the EUT's emissions in amplitude, direction and frequency. This process was repeated
during final radiated emissions measurements on the open-field range, at each frequency, in order to ensure that
maximum emission amplitudes were attained.

Final radiated emissions measurements were made on the three/ten-meter, open-field test site. The EUT was
placed on a nonconductive turntable 0.8 meters above the ground plane. The spectrum was examined from
9 kHz to the 10" harmonic of the highest fundamental transmitter frequency (24.8 GHz).

At each frequency, the EUT was rotated 360°, and the antenna was raised and lowered from 1 to 4 meters in
order to determine the emission’s maximum level. Measurements were taken using both horizontal and vertical
antenna polarizations. For frequencies between 30 and 1000 MHz, the spectrum analyzer’s 6 dB bandwidth was
set to 120 kHz, and the analyzer was operated in the CISPR quasi-peak detection mode. For emissions above
1000 MHz, emissions are measured using the average detector function with a minimum resolution bandwidth of
1 MHz. No video filter less than 10 times the resolution bandwidth was used. The highest emission amplitudes
relative to the appropriate limit were measured and recorded in this report.
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Table 4-1: Radiated Emissions Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Rohde and Loop Antenna
900151 Schwarz HFH2-Z2 (9 kHz-30 MHz) 827525/019 10/1/12
900932 | Hewlett Packard 8449H%20 PT | Preamplifier 1-26.5 GHz | 3008A00505 |  7/14/13
Rhein Tech OATS 1 Preamplifier 40dB
900905 Laboratories PR-1040 (30 MHz—2 GHz) 1006 7/14/13
900878 Rhein Tech AM3-1197- 3 meter antenna mast, Outdoor Not
Laboratories 0005 polarizing Range 1 Required
Insulated Wire, KPS-1503- ,
901516 Inc. 2400-KPS RF cable, 20 NA 10/14/12
IW Microwave KPS-1503- . "
901236 Products 360-KPS High Frequency RF Cables 36 7/8/13
Rhein Tech WRT-000- . Not
901242 Laboratories 0003 Wood rotating table N/A Required
EMI Receiver RF Section
900913 Hewlett Packard 85462A (9 kHz—6.5 GHz) 3325A00159 8/17/12
RF Filter Section
900914 Hewlett Packard 85460A (100 kHz-6.5 GHz) 3330A00107 8/17/12
Horn Antenna
900772 EMCO 3161-02 (2-4 GHz) 9804-1044 4/19/14
Horn Antenna
900321 EMCO 3161-03 (4.0-8.2 GHz) 9508-1020 4/19/14
Horn Antenna
900323 EMCO 3160-07 (8.2-12.4 GHz) 9605-1054 4/19/14
Horn Antenna
900356 EMCO 3160-08 (12.4-18 GHz) 9607-1044 4/19/14
Horn Antenna
900325 EMCO 3160-9 (18-26.5 GHz) 9605-1051 4/19/14
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz-26.5 GHz) MY51250846 3/13/13
Antenna BiLog Antenna
900724 Research LPB-2520 g 1037 4/19/14
. (25-1000 MHz)
Associates, Inc.
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4.3 Radiated Emissions Test Results
Table 4-2: Radiated Emissions Test Data
Peak
.. Analyzer Site Calculated
LR Reading Correction Peak P.ea!( Peal.( Average Av?ra.ge Avera_ge
Frequency (dBuVim) Factor Corrected Limit Margin (dBuV/m) Limit Margin
(MHz) (1 MHz RBW/|  (dB/m) (dBuV/m) | (dBuV/m) (dB) (-23.8 dB) (dBuV/m) (dB)
VBW)
2401.0 86.0 11.2 97.2 114.0 -16.8 73.4 94.0 -20.6
2437.0 874 11.2 98.6 114.0 -15.4 74.8 94.0 -19.2
2475.0 86.6 11.2 97.8 114.0 -16.2 74.0 94.0 -20.0
* testing performed at 3m
4.4 Radiated Emissions Harmonics/Spurious Test Data
Table 4-3: Radiated Emissions Harmonics/Spurious - 2401 MHz
Peak
Analyzer .
Emission Reading Slte. Peak Peak Peak el Average | Average
Correction .. ) Average - t
Frequency | (dBuV/m) Factor Corrected Limit Margin (dBuV/m) Limit Margin
(MHz) (1 MHz dB/ (dBuV/m) | (dBuV/m) (dB) 23.8 dB (dBuV/m) (dB)
rRBW/VBW) | (dB/m) B el
1m
4802.0 40.6 13.9 54.5 74.0 -19.5 30.7 54.0 -23.3
7203.0 35.6 13.1 48.7 74.0 -25.3 249 54.0 -29.1
9604.0 39.6 18.3 57.9 74.0 -16.1 341 54.0 -19.9
12005.0 33.4 18.1 51.5 74.0 -22.5 27.7 54.0 -26.3
Table 4-4: Radiated Emissions Harmonics/Spurious - 2437 MHz
Peak
Analyzer .
Emission Reading Slte. Peak Peak Peak celalaize Average | Average
Correction . . Average o S
Frequency | (dBuV/m) Factor Corrected Limit Margin (dBuV/m) Limit Margin
(MHz) (1 MHz dB/ (dBuV/m) | (dBuV/m) (dB) (-23.8 dB) (dBuV/m) (dB)
RBW/VBW) | (dB/m) :
1m
4874.0 40.8 13.9 54.7 74.0 -19.3 30.9 54.0 -23.1
7311.0 34.5 13.0 47.5 74.0 -26.5 23.7 54.0 -30.3
9748.0 38.0 18.2 56.2 74.0 -17.8 324 54.0 -21.6
12185.0 33.5 18.0 51.5 74.0 -22.5 27.7 54.0 -26.3
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Table 4-5: Radiated Emissions Harmonics/Spurious - 2475 MHz
Peak
Analyzer .
Emission Reading Slte. Peak Peak Peak celalaize Average | Average
Correction .. . Average . :
Frequency | (dBuV/m) Factor Corrected Limit Margin (dBuV/m) Limit Margin
(MHz) (1 MHz (dBuV/m) | (dBuV/m) (dB) 23.8 dB (dBuV/m) (dB)
RBW/VBW) | (dB/m) (-23.8 dB)
1m
4950.0 394 14.0 53.4 74.0 -20.6 29.6 54.0 -24.4
7425.0 33.9 12.9 46.8 74.0 -27.2 23.0 54.0 -31.0
9900.0 37.5 18.1 55.6 74.0 -18.4 31.8 54.0 -22.2
12375.0 34.4 18.1 52.5 74.0 -21.5 28.7 54.0 -25.3
4.5 Radiated Emissions Digital Test Data
Table 4-6: Digital Radiated Emissions Test Data
Temperature: 91°F Humidity: 68%
Emission Antenna | Turntable | Antenna | Analyzer Site_ Emission . .
Frequency L. Polarity | Azimuth Height | Reading senEle Level Sl LTI Pas_s/
Detector Factor (dBuV/m) (dB) Fail
(MHz) (H/IV) (deg) (m) (dBuV) (dB/m) (dBuV/m)
32.299 Qp V 0 1.0 34.6 -11.6 23.0 40.0 -17.0 | Pass
48.444 Qp H 0 1.0 38.5 -19.5 19.0 40.0 -21.0 | Pass
64.589 Qp H 0 1.0 38.8 -22.8 16.0 40.0 -24.0 | Pass
80.734 Qp \% 0 1.0 35.2 -21.0 14.2 40.0 -25.8 | Pass
96.879 Qp V 0 1.0 39.8 -18.1 21.7 43.5 -21.8 | Pass
113.024 Qp H 0 1.0 33.6 -15.9 17.7 43.5 -25.8 | Pass
161.459 Qp H 0 1.0 33.0 -18.0 15.0 43.5 -28.5 | Pass
226.039 Qp \Y 0 1.0 33.8 -18.2 15.6 46.0 -30.4 | Pass
323.120 Qp V 0 1.0 32.6 -12.9 19.7 46.0 -26.3 | Pass

Test Personnel:

ln v Betour”

Signature

Daniel W. Baltzell
Test Engineer

August 3-4, 2012
Dates of Test
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360 Herndon Parkway Model: L240D

Suite 1400 Standards: FCC 15.249/IC RSS-210
Herndon, VA 20170 FCC/IC ID: FBRL240D/1859A-L240D
http://www.rheintech.com Report#: 2012234

5 AC Conducted Emissions - FCC §15.207; RSS-Gen §7.2.4: Conducted Limits

No Conducted tests are required since the device is powered solely by a 3 VDC “CR1220a” size cell.

6 20 dB Bandwidth — IC RSS-Gen
6.1 20 dB Bandwidth Test Procedure

The minimum 20 dB bandwidths per RSS-Gen were measured using a 50-ohm spectrum analyzer. The
modulated carrier was adjusted on the analyzer so that it was displayed entirely on the spectrum analyzer.

The sweep time was auto and allowed through several sweeps with the max hold function used in peak detector
mode. The resolution bandwidth was set to 100 kHz, and the video bandwidth set to 1 MHz. The table below
contains the bandwidth measurement results.

Table 6-1: 20 dB Bandwidth Test Equipment
RTL Serial Calibration
Asset # Manufacturer Model Part Type Number Due Date
Agilent EXA Signal Analyzer
901583 Technologies N9010A (10 Hz-26.5 GHz) MY51250846 3/13/13

6.2 20 dB Modulated Bandwidth Test Data

Table 6-2: 20 dB Modulated Bandwidth Test Data
Minimum 20 dB bandwidths

Channel 20 dB Bandwidth (kHz)
1 660.6
37 663.6
75 662.6
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Rhein Tech Laboratories, Inc. Client:

360 Herndon Parkway Model:
Suite 1400 Standards:
Herndon, VA 20170 FCCI/IC ID:
http://www.rheintech.com Report #:

6.3 20 dB Bandwidth Plots

Plot 6-1: 20 dB Bandwidth; 2401 MHz

Agilent Spectrum Analyzer - Occupied BW
RF S0Q  AC SEMSE:INT| ALIGM AUTO 03:08: 16 PM Aug 04, 2012

Center Freq 2.401000000 GHz Center Freq: 2.401000000 GHz Radio Std: None
Gate: LO i Trig: Free Run

#IFGain: ng ™ RAtten: 20 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm

w1 1 1T T T T T T ]
_ ----I- i I

i BN V. N
M---I--l--nw
[ [ [ I [ [ [ [ T ]

Center 2.401 GHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz #Sweep 200 ms|m

Occupied Bandwidth Total Power 3.89 dBm

803.12 kHz

Transmit Freq Error 20.460 kHz OBW Power 99.00 %
x dB Bandwidth 660.6 kHz x dB -20.00 dB

Fleetwood Group, Inc.
L240D

FCC 15.249/IC RSS-210
FBRL240D/1859A-L240D
2012234

Frequency

CenterFreq
2.401000000 GHz
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Rhein Tech Laboratories, Inc.
360 Herndon Parkway

Suite 1400

Herndon, VA 20170
http://www.rheintech.com

Plot 6-2: 20 dB Bandwidth; 2437 MHz
Agilent Spectrum Analyzer - Occupied BW
S06  AC

Center Freq 2.437000000 GHz
Gate: LO

SEMSE:INT
Center Freq: 2.437000000 GHz
. Trig: Free Run

!
#IFGain:Low #Atten: 20 dB

Client:
Model:
Standards:
FCCI/IC ID:
Report #:

ALIGH AUTO 02:07:55PM Aug 04, 2012

Radio 5td: None

Radio Device: BTS

10 dBidiv Ref 20.00 dBm

o
mmum-l--l--um_

I N L i

Center 2.437 GHz

Res BW 27 kHz VBW 270 kHz

Occupied Bandwidth Total Power

791.78 kHz

22.979 kHz
663.6 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

#Sweep 200 ms

3.40 dBm

99.00 %
-20.00 dB

Fleetwood Group, Inc.
L240D

FCC 15.249/IC RSS-210
FBRL240D/1859A-L240D
2012234

Meas Setup

Avg/Hold Num

OBW Power

Page 17 of 38
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Plot 6-3: 20 dB Bandwidth; 2475 MHz

Agilent Spectrum Analyzer - Occupied BW
RF S06  AC SEMSEIMNT, ALIGN AUTO 03:08:37 PM Aug 04, 2012

Center Freq 2.475000000 GHz Center Freq: 2.475000000 GHz Radio Std: None Frequency
Gate: LO 1 Trig:Free Run

#IFGain:Low - #Atten: 20 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm

T T T T T T T T | —
B R D O BN | 5000000 G-z
ol A P

-10.0

o I I N 6 A A A

_--l--l---.nm

I I I
Center 2.475 GHz Span 3 MHz
Res BW 27 kHz VBW 270 kHz #Sweep 200 msim

Occupied Bandwidth Total Power
812.86 kHz

Transmit Freq Error 21.004 kHz OBW Power
x dB Bandwidth 662.6 kHz x dB -20.00 dB

Test Personnel:

<Mw&%/
Daniel W. Baltzell August 4, 2012

Test Engineer Signature Date of Test
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Suite 1400

Herndon, VA 20170
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7 Conclusion

Client:
Model:
Standards:
FCCI/IC ID:
Report #:

Fleetwood Group, Inc.
L240D

FCC 15.249/IC RSS-210
FBRL240D/1859A-L240D
2012234

The data in this measurement report shows that the EUT as tested, Fleetwood Group, Inc., Model: L240D,
FCC ID: FBRL240D, IC: 1859A-L240D, complies with all the applicable requirements of Parts 2 and 15 of
the FCC Rules and Regulations, and IC RSS-210 and RSS-Gen for limited modular approval.
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