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Abstract

This report has been prepared on behalf of Honeywell International, Inc. to support the attached
Application for Equipment Authorization. The test report and application are submitted for a
Frequency Hopping Spread Spectrum Transmitter under Part 15.247 of the FCC Rules and
Regulations and Spectrum Management and Telecommunications Policy RSS-210 of Industry
Canada. This Certification Test Report documents the test configuration and test results for a
Honeywell International, Inc. 50016517 Module.

Testing was performed on an Open Area Test Site (OATS) of Washington Laboratories, Ltd,
7560 Lindbergh Drive, Gaithersburg, MD 20879. Site description and site attenuation data have
been placed on file with the FCC's Sampling and Measurements Branch at the FCC laboratory in
Columbia, MD. The Industry Canada OATS numbers are 3035A-1 and 3035A-2 for Washington
Laboratories, Ltd. Site 1 and Site 2, respectively. Washington Laboratories, Ltd. has been
accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code: 200066-0) as an
independent FCC test laboratory.

The Honeywell International, Inc. 50016517 Module comply with the limits for a Frequency
Hopping Spread Spectrum Transmitter device under FCC Part 15.247 and Industry Canada RSS-
210.

WLL Report #9455-01 Revision 1 -ii- © 2007 Washington Laboratories, Ltd.



Honeywell International, Inc. FCC Certification Test Report
50016517 Module July 2007

Table of Contents

N 011 - Tod ST RSR ii
1 L1l [¥Tox (o] o USSP RO PP P URURPRPRIN 1
1.1 ComplianCe StAtEMENT .......cviiieiiee ettt sre e ae e aeenre s 1
O =TS 1ol o1 TP UP TR RUPTR 1
1.3 ContraCt INFOrMEAION. ......ceiiiiiiiieie ettt sae e e e e s 1
1.4 TESEDALES ... 1
1.5  Testand SUPPOIt PErSONNEN .......c.cooviiiiiiee et 1
1.6 ADDIEVIALIONS ... .coiiiiiiiie ettt b e re bbb 2
2 EQUIPMENT UNAEE TS ......eiitiiiiciieieie et 3
2.1  EUT Identification & DeSCIIPLION ......ccccuveieiieiieie e seese e e e se e nns 3
2.2 TSt CONFIGUIALION ..ottt e nte e s e e nreennenns 3
2.3 TeStiNg AlGOITENM ...t b e ns 3
A 111 o o o 1 [ ] OSSR 4
2.5 MBASUTEBIMENTS ... et e e e e nne e 4
2.5.1  REIBIBINCES ....eiiiieiiiete ettt a et ne s 4
2.6 MeasuremMENt UNCEITAINTY .........coiiiiiiie ittt e et enes 4
3 TEST EQUIDIMENT ...ttt bbbt b bbb b eneas 5
4 TESE RESUITS ...t bbbttt bbbt et 6
O R B TV YA O3 ot [ O =To! 1 o] SRS 6
4.2  RF Power Output: (FCC Part 82.1046) .......cccceiiriiiienieiie et 10
4.3  Occupied Bandwidth: (FCC Part 82.1049) ........cccoeiiiiiiiiiieni e 14
4.4  Channel Spacing and Number of Hop Channels (FCC Part 815247(a)(1)........cccccoeu... 17
45  Conducted Spurious Emissions at Antenna Terminals (FCC Part §2.1051) ................. 23
4.6  Radiated Spurious Emissions: (FCC Part 82.1053)........ccccevirriininnienniesie e 46
4.6.1 TESEPIOCEAUIE ....ooviiiiiiecee ettt b et 46

List of Tables
Table 1. DEVICE SUMIMAIY.....cciiiiiiiiiieitieie sttt sttt sttt be e be e e bt e sbeeseesbeesbeeneesbeenbeeneenne e 3
Table 2: TeSt EQUIPMENT LIST.....coiiiiiiiiieie ittt 5
Table 3. RF POWEE OUIPUL .....c..oiiieieeiecie ettt ennaenneeneenraeneanes 10
Table 4. Occupied Bandwidth RESUILS............coveiiiiiiicc e 17
Table 5: Radiated Emission Test Data, Low Frequency Data (SIGHZ) ........ccccoovvvviiiiniieeniene 47
Table 6: Radiated Emission Test Data (>1GHz): 2dBi Integral Antenna...........ccccceovveienerennn. 48
Table 7: Radiated Emission Test Data (>1GHz): 8dBi External Antenna..........cccccceevvvververnenne 49
Table 8: Radiated Emission Test Data (>1GHz): 14dBi External Antenna............ccccccoevevvvenenne. 50

WLL Report #9455-01 Revision 1 - il - © 2007 Washington Laboratories, Ltd.



Honeywell International, Inc.

FCC Certification Test Report

50016517 Module July 2007
List of Figures

Figure 4-1: Duty Cycle Plot; Time of Occupancy for 1 PUISE..........ccccevveveiiieiieee e 6
Figure 4-2: Duty Cycle Plot; Time of Occupancy for 20 SeCONdS..........cccoeevveveeieiieieenesee e, 7
Figure 4-3: Duty Cycle Plot; Single Pulse, Six-SeCONd SWEEP ........cocevierieiiinieesie e 8
Figure 4-4: Duty Cycle Plot; Single Pulse, TWeNty SEC SWEEP .......cccoveviirriiiiniicee e 9
Figure 4-5: RF Peak Power, LOW Channel ...........ccooiiiiiiii e 11
Figure 4-6: RF Peak Power, Mid Channel.............c.cooi i 12
Figure 4-7: RF Peak Power, High Channel ... 13
Figure 4-8: Occupied Bandwidth, LOwW Channel ... 14
Figure 4-9: Occupied Bandwidth, Mid Channel.............cccovieiiiiiiiieiecc e 15
Figure 4-10. Occupied Bandwidth, High Channel .............ccccoeiiiiiiiciecc e, 16
Figure 4-11: Channel Hopping, Band 1 Centered on Channel 1...........cccooeviiiiiiiiiiin e 18
Figure 4-12: Channel Hopping, Band 2 Centered on Channel 6............cccocviiiiiiniicicicie 19
Figure 4-13: Channel Hopping, Band 3 Centered on Channel 1...........cccccooviiieiiieii i vieieens 20
Figure 4-14: Channel Hopping, Band 4 Centered on Guard Bands ............c.cccceveveiiieiveniesieneen, 21
Figure 4-15: Channel Separation, Channel 1 & 2. 22
Figure 4-16: Conducted Spurious Emissions, Low Channel, 30 - 1000MHz ..........cccccceeereennene. 24
Figure 4-17: Conducted Spurious Emissions, Low Channel, 1 — 2.35GHz .........c..ccccccvevvevvennenn. 25
Figure 4-18: Conducted Spurious Emissions, Low Channel, 2.35 - 2.5GHz ..........c.ccccoveiveenen. 26
Figure 4-19: Conducted Spurious Emissions, Low Channel, 2.5 - 10GHz...........ccccccoevivininnnene. 27
Figure 4-20: Conducted Spurious Emissions, Low Channel, 10 - 20GHz...........ccccccvcvvveiiennenn. 28
Figure 4-21: Conducted Spurious Emissions, Low Channel, 20 - 25GHz...........ccccccceovvvvieennenn, 29
Figure 4-22: Band Edge, LOW Channel ...........ccoooii i 30
Figure 4-23: Band Edge, Low Channel Hopping Mode..........cccoooiiiiiiiniiiiseeecee e 31
Figure 4-24: Conducted Spurious Emissions, Mid Channel, 30 - 1000MHz..............ccccceovviennne. 32
Figure 4-25: Conducted Spurious Emissions, Mid Channel, 1 — 2.35GHz..........cccccceeveveivennenn, 33
Figure 4-26: Conducted Spurious Emissions, Mid Channel, 2.35 - 2.5GHz...........c.ccccceeivnnen, 34
Figure 4-27: Conducted Spurious Emissions, Mid Channel, 2.5 - 10GHz............c.ccccvcvviieienne. 35
Figure 4-28: Conducted Spurious Emissions, Mid Channel, 10 - 20GHz............cccccceveveveriennenn. 36
Figure 4-29: Conducted Spurious Emissions, Mid Channel, 20 - 25GHz............cccccceveveveieennenn, 37
Figure 4-30: Conducted Spurious Emissions, High Channel, 30 - 1000MHz..............ccccccvvennen. 38
Figure 4-31: Conducted Spurious Emissions, High Channel, 1 — 2.35GHz............ccccccveviniennene. 39
Figure 4-32: Conducted Spurious Emissions, High Channel, 2.35 - 2.5GHz............cccccoovennne. 40
Figure 4-33: Conducted Spurious Emissions, High Channel, 2.5 - 10GHz .........c..cccccovevviienenn, 41
Figure 4-34: Conducted Spurious Emissions, High Channel, 10 - 20GHz ..........c..cccccoveveiienneen, 42
Figure 4-35: Conducted Spurious Emissions, High Channel, 20 - 25GHz ..........ccccccoviviienienene. 43
Figure 4-36: Band Edge, High Channel...........c.oooiiiiiiiice e 44
Figure 4-37: Band Edge, High Channel HOpping MOdE .........ccccovoiiiiiiieie e 45

WLL Report #9455-01 Revision 1

© 2007 Washington Laboratories, Ltd.



Honeywell International, Inc. FCC Certification Test Report
50016517 Module July 2007

1 Introduction

1.1 Compliance Statement

The Honeywell International, Inc. 50016517 Module comply with the limits for a Frequency Hopping
Spread Spectrum Transmitter device under FCC Part 15.247 and Industry Canada RSS-210.

1.2 Test Scope

Tests for radiated and conducted (at antenna terminal) emissions were performed. All measurements
were performed in accordance with FCC Public Notice DA 00-705 and the 2003 version of ANSI
C63.4. The measurement equipment conforms to ANSI C63.2 Specifications for Electromagnetic Noise
and Field Strength Instrumentation.

1.3 Contract Information

Customer: Honeywell International, Inc.
1100 Virginia Drive
Fort Washington, PA, 19034

Purchase Order Number: 258233
Quotation Number: 63252

1.4 Test Dates
Testing was performed on the following date(s): ~ October, 2006 - February 6, 2007

1.5 Test and Support Personnel
Washington Laboratories, LTD James Ritter, Steve Dovell
Client Representative Tony DiGiulian, Fred Kent

WLL Report #9455-01 Revision 1 - Page 1 of 51 - © 2007 Washington Laboratories, Ltd.
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1.6 Abbreviations

A Ampere
ac alternating current
AM Amplitude Modulation
Amps Amperes
b/s bits per second
BW BandWidth
CE Conducted Emission
cm centimeter
CW Continuous Wave
dB deciBel
dc direct current
EMI Electromagnetic Interference
EUT Equipment Under Test
FM Frequency Modulation
G giga - prefix for 10° multiplier
Hz Hertz
IF Intermediate Frequency
K kilo - prefix for 10° multiplier
LISN Line Impedance Stabilization Network
M Mega - prefix for 10° multiplier
M meter
K micro - prefix for 10 multiplier
NB Narrowband
QP Quasi-Peak
RE Radiated Emissions
RF Radio Frequency
rms root-mean-square
SN Serial Number
S/IA Spectrum Analyzer
\Y Volt

WLL Report #9455-01 Revision 1 - Page 2 of 51 -
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2 Equipment Under Test

2.1 EUT Ildentification & Description

The Honeywell International, Inc. 50016517 Module were tested within a XYR 6000. The 50016517
Module will only be integrated into products manufactured by Honeywell. They are Frequency hopping
RF Transceiver modules for the 2.402-2.480 GHz ISM band to be used in industrial control and
monitoring applications.

Table 1. Device Summary

ITEM DESCRIPTION
Manufacturer: Honeywell International, Inc.
FCC ID: S5750016517
IC: 5731-50016517
Model: 50016517 Module
FCC Rule Parts: §15.247
Industry Canada: RSS210
Frequency Range: 2.402GHz - 2.480GHz
Maximum Output Power: 69mW (18.39dBm)
Modulation: GFSK
Emissions Designator: 2G40X2D
Occupied Bandwidth: 867.62 kHz
Keying: Automatic
Type of Information: Data
Number of Channels: 80
Power Output Level Adjustable

Antenna Connector

Internal; not accessible

Antenna Type

Integral Omni-directional 2dBi
Hyperlink External Omni-directional 8dBi
Hyperlink External Directional 14dBi

Interface Cables:

N/A

Power Source & Voltage:

From Host

2.2 Test Configuration

The XYR 6000/50016517 Module were configured with three antennas:
Integral Omni-directional 2dBi

Hyperlink External Omni-directional 8dBi

Hyperlink External Directional 14dBi

2.3 Testing Algorithm

The XYR 6000/50016517 Module was programmed for FHSS operation via a laptop computer program
running test scripts.

Worst case emission levels are provided in the test results.

WLL Report #9455-01 Revision 1 - Page 3 of 51 - © 2007 Washington Laboratories, Ltd.
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2.4 Test Location

All measurements herein were performed at Washington Laboratories, Ltd. test center in Gaithersburg,
MD. Site description and site attenuation data have been placed on file with the FCC's Sampling and
Measurements Branch at the FCC laboratory in Columbia, MD. The Industry Canada OATS numbers
are 3035A-1 and 3035A-2 for Washington Laboratories, Ltd. Site 1 and Site 2, respectively. Washington
Laboratories, Ltd. has been accepted by the FCC and approved by NIST NVLAP (NVLAP Lab Code:
200066-0) as an independent FCC test laboratory.

2.5 Measurements
2.5.1 References

FCC Public Notice DA 00-705, Filing and Measurement Guidelines for Frequency Hopping Spread
Spectrum Systems

ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength Instrumentation

ANSI C63.4 American National Standard for Methods of Measurement of Radio-Noise Emissions from
Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

2.6 Measurement Uncertainty

All results reported herein relate only to the equipment tested. For the purposes of the measurements
performed by Washington Laboratories, the measurement uncertainty is 2.3 dB. This has been
calculated for a worst-case situation (radiated emissions measurements performed on an open area test
site).

The following measurement uncertainty calculation is provided:
Total Uncertainty = (A2 + B2+ C?)Y%/(n-1)
where:
A = Antenna calibration uncertainty, in dB = 2 dB
B = Spectrum Analyzer uncertainty, in dB =1 dB
C = Site uncertainty, in dB = 4 dB
n = number of factors in uncertainty calculation = 3
Thus, Total Uncertainty = 0.5 (2% + 1% + 4%)"2= +2.3 dB.

WLL Report #9455-01 Revision 1 - Page 4 of 51 - © 2007 Washington Laboratories, Ltd.
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3 Test Equipment
Table 2 shows a list of the test equipment used for measurements along with the calibration information.

Table 2: Test Equipment List

A\\IS\/SI;_# Manufacturer Model/Type Function Cal. Due
00528 AGILENT, E4446A ANALYZER, SPECTRUM 6/20/2007
00522 HP, 8449B PRE-AMPLIFIER, 1-26.5GHZ 5/4/2007
00004 ARA, DRG-118/A ANTENNA, DRG, 1-18GHZ 2/2/2009
00280 ITC, 21C-3A1 WAVEGUIDE 3.45-11.0GHZ 6/12/2008
00281 ITC, 21A-3Al WAVEGUIDE 4.51-10.0GHZ 2/7/2008
00284 ITC, 22K-3Al WAVEGUIDE 14.5-35.5GHZ 6/12/2008
00069 HP, 85650A ADAPTER, QP 6/26/2007
00073 HP, 8568B ANALYZER, SPECTRUM 6/26/2007
00071 HP, 85685A PRESELECTOR, RF 6/26/2007
00562 EMCO, 3110B ANTENNA, BICONICAL 12/12/2008
00029 EMCO, 3146A ANTENNA, LOG PERIODIC 7/19/2008

WLL Report #9455-01 Revision 1

- Page 5 of 51 -
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4 Test Results

4.1 Duty Cycle Correction

In accordance with the FCC Public Notice the spurious radiated emissions measurements may be
adjusted if using a duty cycle correction factor if the dwell time per channel of the hopping signal is less
than 100 ms.

The duty cycle correction factor is calculated by:
20 x LOG (dwell time/100 ms)

The following figures show the plot of the dwell time for the transmitter. Based on this plot, the dwell
time per hop is 2.33 mSec. Figure 4-1 shows the total dwell time per 100ms is 2.33ms. This
corresponds to a duty cycle correction of -32.65dB, however, the maximum allowed duty cycle
correction is 20dB.

Honeywell International Module 50016517 Job 9454 Pt 15.247 Time of Occupancy
On time for 1 pulse= 2,33ms

% Agilent 09:58:32 5§ Feb 2067

a Mkrl 2333 ms
Ref 38 dBm Atten 48 dB -3.77 dB
Nerm, — Lot B R
Log
19 B

dB/ %

LaRy |

V1 s2|
53yl

co M

Center 2,402 000 GHz ' ' | ' ' ' Span @ Hz
Res BHW 308 kHz VEK 308 kHz Sweep 188 ms (6B1 pts)

Figure 4-1: Duty Cycle Plot; Time of Occupancy for 1 Pulse
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4 Agilent 19:31:55 5 Feb 2087

Ref 20 dBm

#Htten 30 dB

_—98.76 dbm

Display
Mkrl 11.79 s
Full Screen

DIEpIay’ Line
Em

..“.M||.....L....'

'Sweep Time)

“ i "Hmmmwmuumm mmu

Center 2,402 B0B GHz
Res BH 388 kHz

Copyright 2000-2004 Agilent Technologies

VEW 388 kHz

: ” H‘ ——— Limits»

| I Active Fctn

Position»
Bottom

Titler

Span @ Hz EREEAEE 0

Sweep 20 5 (BBO pts)

Figure 4-2: Duty Cycle Plot; Time of Occupancy for 20 seconds
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Honeywell International Module 50016517 Job 2454 Pt 15,247 Time of Occupancy

Limiit= .4 sec per {.dzec Times the Number of Hoppers), 15 Hoppers preseni= .dzec * 15= .4 seconds per & seconds Max
Each Pulge=2.3M3  [see single pulse plot); 1pulse per 6 sec = 2.3ms  per 6 gec- Unit complies

1 pulre at Trigger Time{Beginning of sweep

25 Agilent 1@:42:01 5 Feb 2067

Mkrl 3537 =
Fef 28 dBm #Atren 360 dB -93.90 dBm
Marm [ [ : T - T T T ; ; .

dB/

g | A u.nw yil
L

Center 2,487 B0E GHz II Spen @ HZ

Fes EW 308 kHz VEH 308 kHz Sdeep 6 5 (GED prs)

Figure 4-3: Duty Cycle Plot; Single Pulse, Six-second Sweep
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Honeywell International Fodule 50016517 Job 2454 Pt 15.247 Tinwe of Occupancy
Sweep Time = 2 seconds 1 Pulre at heginning of trace

A Agilent 18:31:55 5 Feb 2067

Mkrl 11.79 s
Ref 28 dBm #Atten 30 dB -98.76 dBm
Nnrm r T | T T T T T T T =
Log
18

dB/

LaAy

Wl S
53 S J
iadill

£010

:,_SW?EDT' A, H””f mmu\ i
il H\H!!H iit i

Span @ Hz
VEK 288 kHz Sweep 28 5 (BBA pts)

Eenter 2402 8RB GHz
Ees BW 308 kHz

Copyright 2000-2004 Agilent Technologies

Figure 4-4: Duty Cycle Plot; Single Pulse, Twenty Sec Sweep
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4.2 RF Power Output: (FCC Part §2.1046)

To measure the output power the hopping sequence was stopped while the frequency dwelled on a low,
high and middle channel. The output from the transmitter was connected to an attenuator and then to
the input of the RF Spectrum Analyzer. The analyzer offset was adjusted to compensate for the
attenuator and other losses in the system.

Table 3. RF Power Output

Frequency Level Limit Pass/Fail
Low Channel: 2402MHz 17.66 dBm 30 dBm Pass
Mid Channel: 2442MHz 18.39 dBm 30 dBm Pass
High Channel: 2481MHz 16.65 dBm 30 dBm Pass
WLL Report #9455-01 Revision 1 - Page 10 of 51 - © 2007 Washington Laboratories, Ltd.
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Frequency

Honeywell International JOB: 9454 ; COMLLHONEPIWRP ot _LoChan; 2400042008 09:21:24; James Ritter

F1=240233 GHz @17 66; F2=240233 GHz @ 17.66;, DELTA=0Hz@0 dB

SA SETTINGS: REW=1 MHz; WBWI=1 MHz; SPAN=5MHz; SWEEP TIME= 0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 2228007 | All Ones Pattern , GF5K Mod, 250kBpS

Figure 4-5: RF Peak Power, Low Channel
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Module 50016517 Ft15.247 Peak Power Flot Channel 41 @@ 2442 MH= LI i
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Honewwell International JOB: 9454 ; COLLAHONEWPWEREPlot_CenChan;  24/0ct2006 09:18:20; James Ritter
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Spectrum Analyzer HPRSE3AC Al Due 2/28/07 | All Ones Pattern , GFSK Mad, 250kBpS

Figure 4-6: RF Peak Power, Mid Channel
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& YWLPLOT
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Figure 4-7: RF Peak Power, High Channel
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4.3 Occupied Bandwidth: (FCC Part §2.1049)

Occupied bandwidth was performed by coupling the output of the EUT to the input of a spectrum
analyzer. For Frequency Hopping Spread Spectrum Systems, FCC Part 15.247 requires the maximum 20

dB bandwidth not exceed 1MHz.
At full modulation, the occupied bandwidth was measured as shown:

EIEEl

dBm

LEVEL

LIMIT 1

MRS

LIMIT 2

20

20

10

-10

20

-30

-40

-&0

LPLOT
Module 50016517 PH15.247 20dB bandwidth Plot Channel 1 @ 2402 MHz

A

i \/“

M,

VA

AV

il

|

o

Frequency

Honeywell Intemational JOB: 8454 ; CMYLLAHONEY™BWRot_LoChan;

24/ 0ct2006 08:55:57; James Ritter

F1=2.40245 GHz @-6.17, F2=2401589 GHz @-5224; DELTA=S867.65150000000001 kHz@ 0.94628 4B

SASETTINGS: REW=10 kHz, VBW=30 kHz, SPAN=0MHZ; SWEEP TIME=0.13; ATT=30 4B

Spectrum Analyzer HPRSGIACA Due 222007 , Random Bit P attem |,

-B0
2.33350E9 2.40000E9 2.40050E3 240100E9 240150E3 240200E3 Z40250E3 240300E3 240350E3 Z2.40400E3 2.40450E3

LA 1

Liamz

Figure 4-8: Occupied Bandwidth, Low Channel
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Madule S0016517  PE15.247 20dE bandwidth Plot Channel 41 @@ 2442 MH= LI i
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Spectrum Anahyzer HPRSE3AC 3l Due 2528007 |, Random Bit Pattern |

Figure 4-9: Occupied Bandwidth, Mid Channel
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Honewwell International JOB: 9454 ; CMWLLWHONEBWPIot_HiChan, 240ct2006 09:.02:40; James Ritter

F1=243142 GHz @-5.904; F2=243059 GHz @-6.148; DELTA= 534492 kHzi@ 0.24478 dB

SASETTINGS: RBW=10 kHz; VBW=20 kHz; SPAN=5MHz; SWEEP TIME=043; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-10. Occupied Bandwidth, High Channel

Table 4 provides a summary of the Occupied Bandwidth Results.
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Table 4. Occupied Bandwidth Results

Frequency Bandwidth Limit Pass/Fail
Low Channel: 2402MHz 867kHz 1 MHz Pass
Mid Channel: 2442MHz 848kHz 1 MHz Pass
High Channel: 2481MHz 834kHz 1 MHz Pass

4.4 Channel Spacing and Number of Hop Channels (FCC Part §15247(a)(1)

Per the FCC requirements, frequency hopping systems shall have hopping channel carrier frequencies
separated by a minimum of 25kHz or the 20 dB bandwidth, whichever is greater. The maximum 20dB
bandwidth measured is 867kHz so the channel spacing must be more than 867kHz. In addition, for a
2.4GHz the number of hopping channels shall be stated.

The EUT antenna was removed and the cable was connected directly into a spectrum analyzer through a
10 dB attenuator. An offset was programmed into the spectrum analyzer to compensate for the loss of
the external attenuator. The spectrum analyzer resolution bandwidth was set to 100 kHz and the video
bandwidth was set to 100 kHz. The channel spacing of 2 adjacent channels was measured using a
spectrum analyzer span setting of 2.3MHz. Also, the number of hopping channels was measured from
2.4GHz to 2.5GHz.

The following plots, Figure 4-11 through Figure 4-14 show the number of hopping channels data, and
Figure 4-15 shows the channel seperation. The channel spacing was measured to be 1.025 MHz and the
number of channels used is 15 per band, 4 different bands.
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Honewnell Intemational JOB: 9454 ; CHMWLLAHOMEY\Hoppers_band1; 25/0ct2006 08:32:58; James Ritter

F1=24023 GHz @ 17.45; F2 =265 GHz @ 17.44; DELTA =142 MHz@ 0.01455 4B

SASETTINGS: RBW=200 kHz; VBUWW=300 kHz; SPAN=20MHz; SWEEF TIME= 0.05; ATT=20 dB

GFSK Mod, 250kBpS, &ll Ones Pattern uzed to have single peaks, band 1 from 2402 - 2416 pHz  Shows 15 channels (one peak each)

Figure 4-11: Channel Hopping, Band 1 Centered on Channel 1
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Honeyuell Intemnational JOB: 8454 ; COMWLLHONEHoppers_bandZ;  25/0ct22005 02:42:21; James Ritter

F1=2.43025 GHz @17 .58, F2=244445 GHz @ 17.44; DELTA=14.2 MHz@0.11667 4B

SASETTINGS: REW=300 kHz, WBW=300 kHz; SPAN=30MHz; SWEEP TIME=0.05; ATT=20 4B

GFSK Mod, 250kBpS, All Ones Pattern used to hawe single peaks, band 2 from 2430 - 2444 MHz (Shouws 15 Channels -one peak each)

Figure 4-12: Channel Hopping, Band 2 Centered on Channel 6

WLL Report #9455-01 Revision 1 - Page 19 of 51 - © 2007 Washington Laboratories, Ltd.



Honeywell International, Inc. FCC Certification Test Report

50016517 Module July 2007
5 EJE WLPLOT
Wodule 50016517 PH15.247 Number of hoppers  Band 3 [centered on US Chan 11)] LI
a0 | —— T T 1 I — I — T T 1 T T 1
dBm B T
20
LEWEL 0O
-20
LIMIT 1 = \, =
i er“’f i
MKRS = 4
# L i
-E0 LImz
LIMIT 2 L i
0 L1 1 I N I | I T | I N | I N I I I
2.45100E8 2. 45500E3 2. 4E000ES 2. 4BS00ES 2.47000E3 2.47500E49 2.43100E3
Frequency
Honeyuell Intemnational JOB: 8454 ; COMWLLHONEHoppers_band3;  25/0ct72005 02:496:36; James Ritter
F1=245926 GHz @ 1727, F2=24734 GHz @17.15; DELTA=14.1441 MHz@0.11136 dB
SASETTINGS: REW=300 kHz, WEW=300 kHz; SPAN=30MHz; SWEEP TIME=0.05; ATT=20 4B
GFSK Mod, 250kBpS, All Ones Pattern used to hawe single peaks, band 3 from 2459- 2473 MHz (Shows 15 Channels -one peak each)

Figure 4-13: Channel Hopping, Band 3 Centered on Channel 1
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Honeyuell Intemational JOB: 8454 ; COMWLLHONEHoppers_bandd;  25/0ct72005 02:55:14; James Ritter

F1=242323 GHz @ 1684, F2=243191 GHz @ 16.77; DELTA=38.6775 MHz@ 0.07517 dB

SA SETTINGS: REWi=100 kHz; VBWi=100 kHz; SPAN=73 SMHz; SWEEP TIME=0.05; ATT=20 4B

GFSK Mod, 250kBpS, All Ones Pattern used to hawe single peaks, band 4 from 2423-2425, 24438-2450,2473-2481 MHz (Shows 15 Channels -one peak each)

Figure 4-14: Channel Hopping, Band 4 Centered on Guard Bands
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Figure 4-15: Channel Separation, Channel 1 & 2
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4.5 Conducted Spurious Emissions at Antenna Terminals (FCC Part §2.1051)

The EUT must comply with requirements for spurious emissions at antenna terminals. Per §15.247(c) all
spurious emissions in any 100 kHz bandwidth outside the frequency band in which the spread spectrum
device is operating shall be attenuated 20 dB below the highest power level in a 100 kHz bandwidth
within the band containing the highest level of the desired power.

The EUT antenna was removed and the cable was connected directly into a spectrum analyzer through a
10 dB attenuator. An offset was programmed into the spectrum analyzer to compensate for the loss of
the external attenuator. The spectrum analyzer resolution bandwidth was set to 100 kHz and the video
bandwidth was set to 100 kHz. The amplitude of the EUT carrier frequency was measured to determine
the emissions limit (20 dB below the carrier frequency amplitude). The emissions outside of the
allocated frequency band were then scanned from 30 MHz up to the tenth harmonic of the carrier.

The following are plots of the conducted spurious emissions data, presented by channel and including
band-edge data.
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Honeywell Intemnational JOB: 9454 ; COMULLDHONELoChanSpurd;  200c2005 12:18:57; James Ritter
F1=173398 MHz @528, F2=177.854 MHz @ -3; DELTA=4.4553 MHzi@ 49 80376 dB
SA SETTINGS: RBW=100 kHz; WVBUN=100 kHz; SPAN=O70MHz, SWEEP TIME= 0.0&; ATT=20 4B
Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-16: Conducted Spurious Emissions, Low Channel, 30 - 1000MHz
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Honeywell Intemnational JOB: 9454 ; COMULLDHONELoChanSpurz;  2400c2005 12:28:44; James Ritter
F1=2.0338 GHz @-45.98; FZ=203397 GHz @-3; DELTA=15.08335 MHz@ 4287736 dB
SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=1.35GHz; SWEEP TIME=0.05; ATT=20 4B
Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-17: Conducted Spurious Emissions, Low Channel, 1 — 2.35GHz
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Honeywell Intemnational JOB: 9454 ; COMULLDHONELoChanSpurd;  2400c2005 12:33:08; James Ritter

F1=240218 GHz @ 17; F2Z=2.42509 GHz @-47.16; DELTA=23.5038 MHz@ 6415735 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=150MHz; SWEEP TIME= 0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-18: Conducted Spurious Emissions, Low Channel, 2.35 - 2.5GHz
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SENSOR: NONE.TXT CABLES: cab_00540.TAT, NONE.TAT, ATT10DBRAD. TAT

F1=48037 GHz @-31.26, F2=720853 GHz @-34.73; DELTA=2.40233 GHz@ 340763 dB

SASETTINGS: REW=100 kHz, YBW=100 kHz, SPAN=7 5CGHz, SWEEP TIME=0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-19: Conducted Spurious Emissions, Low Channel, 2.5 - 10GHz
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SENSOR: NONE. TXT CABLES: cab_00540. TXT, NONE.TAT, ATT10DBPAD. TAT
F1=150112 GHz @-35.77; F2=14.9622 GHz @-3; DELTA=489353 MHz@ 32.77462 4B
SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=10GHz; SWEEP TIME= 0.05; ATT=20 4B
Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-20: Conducted Spurious Emissions, Low Channel, 10 - 20GHz
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Honeywell Intemnational JOB: 9454 COMULLDHONELoChanSpund;  240c42005 13:13:36; James Ritter
F1=23.0962 GHz (@-30.14; F2=231248 GHz @-3; DELTA=28.7344 MHz@ 2714450 4B
SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=5GHz; SWEEP TIME= 0.05; ATT=20 dB
Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-21: Conducted Spurious Emissions, Low Channel, 20 - 25GHz
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Honeyell Intermational JOB: 8454 ; COMWLLHONEBandEdge_LoChan; 24/0ct2005 11:35:53; James Ritter

F1=240183 GHz @17, F2=24GHz @-3; DELTA= 182707 MHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=10MHz; SWEEP TIME= 0.05; ATT=20 dB

Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-22: Band Edge, Low Channel
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Honeywell International JOB: 9454 COMWLL\HOMET™BandEdge_Hopping_Lo;  20ct2005 11:59:38; James Ritter

F1=240183 GHz @17, F2=24GHz @-3; DELTA= 182707 MHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=10MHz; SWEEP TIME= 0.05; ATT=20 dB

Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-23: Band Edge, Low Channel Hopping Mode
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Honeymell International JOB: 9454 ; CMWLLHOMNET™WCenChanSpurt;  20ct2006 15:47:24; James Ritter
F1=273308 MHz @527, F2=273.147 MHz @-3; DELTA=161.079 kHzi@ 49.69600 4B
SA SETTINGS: RBW=100 kHz; WVBUN=100 kHz; SPAN=O70MHz, SWEEP TIME= 0.0&; ATT=20 4B
Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-24: Conducted Spurious Emissions, Mid Channel, 30 - 1000MHz
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Honeywmell International JOB: 9454 ; CMWLLHOMNET™WCenChanSpur?;  240ct2006 15:50:25; James Ritter

F1=207433 GHz @-44.79; F2=207347 GHz @-3; DELTA= 135913 MHz@ 41.79476 4B

SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=1.35GHz; SWEEP TIME=0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-25: Conducted Spurious Emissions, Mid Channel, 1 — 2.35GHz
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Honeywmell International JOB: 9454 ; CMWLLHOMNET™WCenChanSpurd; 2002006 15:44:40; James Ritter

F1=244217 GHz @17, F2=24GHz @-3; DELTA=421887 MHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=150MHz; SWEEP TIME= 0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-26: Conducted Spurious Emissions, Mid Channel, 2.35 - 2.5GHz
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Honeymell International JOB: 9454 ; CMWLLHOMNET™CenChanSpurd;  20ct2006 15:52:09; James Ritter

F1=4.884 GHz @-35.41; F2=7.325 GHz @-37.93; DELTA= 2441 GHz@ 252355 4B

SASETTINGS: REW=100 kHz, YBW=100 kHz, SPAN=7 5CGHz, SWEEP TIME=0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-27: Conducted Spurious Emissions, Mid Channel, 2.5 - 10GHz
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Honeymell International JOB: 9454 ; CMWLLHOMET™CenChanSpurs;  240ct2006 16:04:05; James Ritter
F1=14.1017 GHz [@-37 .46, F2=14.1569 GHz @-3; DELTA= 552386 MHz@ 34.45057 4B
SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=10GHz; SWEEP TIME= 0.05; ATT=20 4B
Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-28: Conducted Spurious Emissions, Mid Channel, 10 - 20GHz
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Honeywmell International JOB: 9454 ; CMWLLHOME™WCenChanSpudd; 200ct2006 16:22:52; James Ritter
F1=232 GHz @-29.43, F2=23.1872 GHz @-3; DELTA= 125445 MHz(@ 26.47998 dB
SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=5GHz; SWEEP TIME= 0.05; ATT=20 dB
Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-29: Conducted Spurious Emissions, Mid Channel, 20 - 25GHz
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Honeywmell International JOB: 9454 ; CMWLLHOMET™HIChanSpur!;,  2400cb2006 42:40:20; James Ritter
F1=364.327 MHz @-52.49; F2=350362 MHz @-3; DELTA=13.965 MHzi@ 49.43944 4B
SA SETTINGS: RBW=100 kHz; WVBUN=100 kHz; SPAN=O70MHz, SWEEP TIME= 0.0&; ATT=20 4B
Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-30: Conducted Spurious Emissions, High Channel, 30 - 1000MHz

WLL Report #9455-01 Revision 1 - Page 38 of 51 - © 2007 Washington Laboratories, Ltd.



Honeywell International, Inc. FCC Certification Test Report

50016517 Module July 2007
B = WLPLOT
Module 50016517 Pt15.247 Conducted Spurious Channel S06@ 248 1MHz LIKIT 1
an
dBm i 7
20
LEVEL O
S O T T T e e T
20
LIMIT 1 - B
-40
MKRS »
k.
.E0 LMz
LIMIT 2 |- a
-80
1.00000E3 2.35000E3
Frequency
Honeymell International JOB: 9454 ; CNMWLLHOMET™HIChanSpur2,  2400cb2006 124387, James Ritter
F1=2.11353 GHz ([@-45.16; F2=2.13043 GHz @-3; DELTA= 1690582 MHz@ 43.15383 4B
SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=1.35GHz; SWEEP TIME=0.05; ATT=20 4B
Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-31: Conducted Spurious Emissions, High Channel, 1 — 2.35GHz
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Honeywmell International JOB: 9454 ; CNMWLLHOMET™HIChanSpurd;,  2400cb2006 132:33:24; James Ritter

F1=243808 GHz @ 17, F2=24335 GHz @-3; DELTA=270131 MHzi@ 20 4B

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=150MHz; SWEEP TIME= 0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-32: Conducted Spurious Emissions, High Channel, 2.35 - 2.5GHz
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F1=7.44428 GHz @-34.74; F2=4803 GHz @-3866, DELTA= 249125 GHz@ 392327 dB

SASETTINGS: REW=100 kHz, YBW=100 kHz, SPAN=7 5CGHz, SWEEP TIME=0.05; ATT=20 4B

Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-33: Conducted Spurious Emissions, High Channel, 2.5 - 10GHz
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F1=19.8085 GHz @-31.13;, F2=19.6482 GHz @-3; DELTA= 161284 MHz@ 25.131581 4B

SASETTINGS: REW=100 kHz; WBW=100 kHz; SPAN=10GHz; SWEEP TIME= 0.05; ATT=20 dB

Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem
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Figure 4-34: Conducted Spurious Emissions, High Channel, 10 - 20GHz
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Honeywmell International JOB: 9454 ; CNMWLLHOMET™HIChanSpu;,  2400cb2006 15:40:12; James Ritter
F1=23.3032 GHz (@-20.858; F2=23.3043 GHz @-3; DELTA= 116739 MHz@ 2688325 4B
SASETTINGS: RBW=100 kHz; WEW=100 kHz; SPAN=5GHz; SWEEP TIME= 0.05; ATT=20 dB
Spectrum Analyzer HPESG3ACAl Due 2028007 GF5K Mod, 250kBpS, Random Bit P attem

Figure 4-35: Conducted Spurious Emissions, High Channel, 20 - 25GHz
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Honeywell Intemational JOB: 9454 ; CMULLDHONEMBandEdge_HiChan, 2H0ct2006 12:02.52; James Ritter

F1=248125 GHz @17, F2=2.4835 GHz @-3; DELTA=Z.2431Z2 MHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=10MHz; SWEEP TIME= 0.05; ATT=20 dB

Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-36: Band Edge, High Channel
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Honeywell Intemnational JOB: 9454 ; CMWLLHONEYBandEdge_Hopping_Hi; 240ct2008 14:54:01; James Ritter

F1=248127 GHz @17, F2=2.4835 GHz @-3; DELTA=Z2.23308 MHz@ 20 dB

SA SETTINGS: REW=100 kHz; VBW=100 kHz; SPAN=10MHz; SWEEP TIME= 0.05; ATT=20 dB

Spectrum Analyzer HPESG3ACAl Due 22807 |, GFSK Mod, 250kBpS, Random Bit Pattem

Figure 4-37: Band Edge, High Channel Hopping Mode
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4.6 Radiated Spurious Emissions: (FCC Part §2.1053)

The EUT must comply with the requirements for radiated spurious emissions that fall within the
restricted bands. These emissions must meet the limits specified in §15.209 and §15.35(b) for peak
measurements.

4.6.1 Test Procedure

The EUT was placed on motorized turntable for radiated testing on a 3-meter open field test site. The
emissions from the EUT were measured continuously at every azimuth by rotating the turntable.
Receiving antennas were mounted on an antenna mast to determine the height of maximum emissions.
The height of the antenna was varied between 1 and 4 meters. The peripherals were placed on the table
in accordance with ANSI C63.4-2003. Cables were varied in position to produce maximum emissions.
Both the horizontal and vertical field components were measured.

The emissions were measured using the following resolution bandwidths:

Frequency Range Resolution Bandwidth Video Bandwidth
30MHz-1000 MHz 120kHz >100 kHz
>1000 MHz 1 MHz <30 Hz (Avg.)
1MHz (Peak)
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Table 5: Radiated Emission Test Data, Low Frequency Data (<1GHz)
Notes: Transmit on noted Channel with external 14dBi directional antenna (worst case)
Power set to 255 (CC2400) set 0.0dB (255 is max) 12dBm conducted
All measurements recorded are ambient
Ant SA Ant Cable Corr Corr
Fr(e,\(jllﬁzr;cy P0|La}(/|ty Agg;rlégh Height I(_g\ge)l Corr. Corr. Level Level (L\'/Tr']:) l\/I(zg;)ln
(m) @s/m) | (dB) | (@Buvim) | (uv/im) | ¥
(dBpv)
114.405 \Y 180.0 1.0 18.2 11.4 1.7 313 36.9 150.0 -12.2
123.964 Vv 90.0 1.0 15.8 11.9 2.1 29.8 30.9 150.0 -13.7
200.000 \ 0.0 1.0 14.7 14.7 2.1 315 376 150.0 -12.0
795.000 Vv 45.0 1.0 3.0 21.3 5.4 29.7 30.6 200.0 -16.3
898.265 \Y 180.0 1.0 9.9 23.1 6.0 39.0 88.8 200.0 -7.1
162.394 H 40.0 1.8 6.8 12.9 2.3 22.0 12.6 150.0 -215
257.435 H 140.0 1.8 6.9 19.1 2.9 28.9 27.9 200.0 -17.1
266.950 H 190.0 1.8 9.0 19.4 3.0 314 37.2 200.0 -14.6
295.570 H 270.0 1.8 8.9 14.1 3.1 26.1 20.2 200.0 -19.9
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Table 6: Radiated Emission Test Data (>1GHz): 2dBi Integral Antenna
Fundamental Frequency: 2402MHz

SA

. Ant. Ant. Cable | Amp Corr. Corr. . .
Frequency | Polarity Az Hght Level Corr. | Corr. | Gain Level Level Limit | Margin Notes
(MHz) RV Deg |y | @P)  qgimy | (@B) | @B) | @Buvim) | uvimy | BV/M) | (dB)
(dBpv)
Harmonics
4804.000 H 180.0 | 1.0 47.0 325 35 | 318 51.2 361.8 | 5000.0 | -22.8 | peak

12010.000 H 190.0 | 1.0 48.7 40.0 50 | 30.6 63.1 1426.0 | 5000.0 | -10.9 | peak

4804.000 H 180.0 | 1.0 37.7 32.5 3.5 | 318 41.8 123.6 | 500.0 -12.1 | Avg
12010.000 H 1900 | 1.0 36.5 40.0 5.0 | 30.6 50.9 351.3 | 500.0 -31 Avg

4804.000 \Y 180.0 | 1.0 48.1 32,5 35 | 318 52.3 410.7 | 5000.0 | -21.7 | peak
12010.000 \% 190.0 | 1.0 46.0 40.0 5.0 | 30.6 60.4 1048.6 | 5000.0 | -13.6 | peak

4804.000 \% 180.0 | 1.0 38.0 325 35 | 318 422 128.4 | 500.0 -11.8 | Avg
12010.000 \Y 190.0| 1.0 34.5 40.0 5.0 | 30.6 48.9 279.0 | 500.0 -5.1 Avg

Band Edge
Ant SA Ant Cable | Amp Corr Corr
Frggllﬁzr;cy Pol_IS{'/lty S; Zg Hght %g\ée)l Corr. | Corr. | Gain Level Level (LLI\'/T:;) M(zg’)m Notes
(m) (dBuY) (dB/m) | (dB) | (dB) | (dBuV/m) | (uV/m)
2390.000 \Y 190.0 | 1.0 50.2 28.9 16 | 320 48.6 270.2 | 5000.0 | -25.3 | Peak
2390.000 Vv 190.0 | 1.0 35.3 28.9 16 | 320 33.8 48.8 500.0 -20.2 Avg
2390.000 H 190.0 | 1.0 47.2 28.9 16 | 320 45.6 190.7 | 5000.0 | -28.4 | Peak
2390.000 H 350 | 10 0.0 28.9 16 | 320 -1.6 0.8 500.0 -555 | Avg
2483.500 Vv 180.0 | 1.0 45.8 29.1 15 | 320 44.4 166.8 | 5000.0 | -29.5 | Peak
2483.500 V 180.0 | 1.0 34.7 29.1 15 | 320 33.3 46.2 500.0 -20.7 Avg
2483.500 H 180.0 | 1.0 45.0 29.1 15 | 320 43.6 151.6 | 5000.0 | -20.4 | Peak
2483.500 H 180.0 | 1.0 34.0 29.1 15 | 320 32.6 42.7 500.0 -214 | Avg
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Table 7: Radiated Emission Test Data (>1GHz): 8dBi External Antenna

SA Dwell

Frequency | Polarity | Az f;nt. Level Ant. | Cable A”!p Time Corr. Corr, Limit | Margin

(MH2) HIV Deg ght (QP) Corr. | Corr. | Gain Corr Level Level @v/m) | (dB) Notes

(m) (dBuV) (dB/m) | (dB) | (dB) (db) (dBuVv/m) | (uVv/m)
2402.000
4804.000 V 300.0| 1.0 514 325 35 |37.2| 0.0 50.2 323.1 |5000.0 | -23.8 peak
4804.000 \% 300.0| 1.0 | 443 32.5 35 [37.2|-200 23.1 14.3 | 500.0 | -30.9 AVG
7206.000 \Y 300.0| 1.0 | 576 37.1 42 |375| 0.0 61.3 1162.5 | 5000.0 | -12.7 peak
7206.000 \Y 300.0| 1.0 | 48.8 37.1 42 |37.5|-20.0 32.5 42.2 | 500.0 | -21.5 AVG
12010.000 V 300.0| 1.0 | 418 40.0 5.0 |379| 0.0 48.9 279.5 |5000.0 | -25.1 peak
12010.000 \% 300.0| 1.0 | 318 40.0 50 [37.9|-200 18.9 8.8 500.0 | -35.1 AVG
4804.000 H 300.0| 1.0 52.6 32.5 35 |37.2| 0.0 51.4 369.7 |5000.0 | -22.6 peak
4804.000 H 300.0| 1.0 | 44.2 325 3.5 |37.2|-20.0 23.0 141 | 500.0 | -31.0 AVG
7206.000 H 300.0| 1.0 58.0 37.1 42 |375| 0.0 61.7 1217.3|5000.0 | -12.3 peak
7206.000 H 300.0| 1.0 | 484 37.1 42 |375]-20.0 321 40.3 | 500.0 | -21.9 AVG
12010.000 H 3000 1.0 | 39.7 40.0 5.0 |379| 0.0 46.8 219.5 | 5000.0 | -27.2 peak
12010.000 H 300.0| 1.0 31.1 40.0 5.0 |37.9-20.0 18.2 8.2 500.0 | -35.8 AVG
2445.000
4890.000 \Y 340.0| 1.0 53.2 32.6 35 |37.2| 0.0 52.2 406.0 | 5000.0 | -21.8 Peak
4890.000 V 340.0| 1.0 | 471 32.6 3.5 |37.2|-20.0 26.1 20.1 | 500.0 | -27.9 AVG
7335.000 \% 320.0| 1.0 53.4 37.1 45 |376| 0.0 57.5 748.2 | 5000.0| -16.5 peak
7335.000 \Y 320.0| 1.0 | 426 37.1 45 |37.6]-20.0 26.7 21.6 | 500.0 | -27.3 AVG
12225.000 \Y 300.0| 1.0 | 434 40.0 52 374 0.0 51.1 361.0 | 5000.0 | -22.8 peak
12225.000 V 300.0| 1.0 33.9 40.0 5.2 |37.4-20.0 21.6 12.1 | 500.0 | -32.3 AVG
4890.000 H 300.0| 1.0 | 49.9 32.6 35 [37.2| 0.0 48.9 278.0 |5000.0| -25.1 Peak
4890.000 H 300.0| 1.0 38.3 32.6 3.5 |37.2|-20.0 17.3 7.3 500.0 | -36.7 AVG
7335.000 H 300.0| 1.0 515 37.1 45 |376| 0.0 55.5 597.7 | 5000.0 | -18.4 Peak
7335.000 H 300.0| 1.0 | 40.8 37.1 45 |37.6-20.0 24.9 175 | 500.0 | -29.1 AVG
12225.000 H 300.0| 1.0 | 419 40.0 52 |374| 0.0 49.6 303.7 | 5000.0 | -24.3 peak
12225.000 H 300.0| 1.0 33.6 40.0 5.2 |37.4-20.0 21.3 11.7 | 500.0 | -32.6 AVG
2481.000
4962.000 \Y 100 | 1.0 56.4 32.7 3.6 [37.2| 0.0 55.5 597.1 | 5000.0 | -18.5 Peak
4962.000 \Y 10.0 | 1.0 | 493 32.7 3.6 |37.2|-20.0 28.4 26.4 | 500.0 | -25.6 AVG
7443.000 V 0.0 | 1.0 56.5 37.1 48 |376| 0.0 60.9 1107.5|5000.0 | -13.1 Peak
7443.000 V 0.0 | 1.0 | 478 37.1 48 |37.6|-20.0 32.2 40.7 | 500.0 | -21.8 AVG
12405.000 \Y 00 | 1.0 | 443 40.0 53 [37.1| 0.0 52.6 424.7 | 5000.0 | -21.4 peak
12405.000 \Y 0.0 | 1.0 335 40.0 53 |37.1|-20.0 21.8 12.2 | 500.0 | -32.2 AVG
1.0

4962.000 H 300.0| 1.0 50.5 32.7 36 [37.2| 0.0 49.6 302.7 | 5000.0 | -24.4 Peak
4962.000 H 300.0| 1.0 | 40.8 32.7 3.6 [37.2|-200 19.9 9.9 500.0 | -34.1 AVG
7443.000 H 10.0 | 1.0 54.8 37.1 48 |(376| 0.0 59.2 910.6 |5000.0 | -14.8 Peak
7443.000 H 10.0 | 1.0 | 444 37.1 48 |37.6|-20.0 28.8 27.5 | 500.0 | -25.2 AVG
12405.000 H 00 | 1.0 | 433 40.0 53 |37.1| 0.0 51.6 378.5 | 5000.0 | -22.4 peak
12405.000 H 00 | 1.0 33.6 40.0 53 |37.1|-200 21.9 124 | 500.0 | -32.1 AVG
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SA Dwell
Frequency | Polarity | Az Anrtl. Level Ant. | Cable Am_p Time Corrl. Corri Limit | Margin
(MH2) H/V Deg Hght (QP) Corr. | Corr. | Gain Corr Leve Leve @vim) | (dB) Notes
(m) (dBLV) (dB/m) | (dB) | (dB) (db) (dBuV/m) | (UV/m)

BAND EDGE

2483.500 \Y 270.0| 1.0 | 31.7 291 | 15 | 0.0 | 0.0 62.3 1305.4 | 5000.0 | -11.7 | peak (a)
2483.500 \Y 270.0| 1.0 | 31.2 291 | 15 | 0.0 |-20.0 41.8 123.2 | 500.0 | -12.2 | AVG (a)
2483.500 H 260.0| 1.0 | 22.2 291 | 15 | 00| 0.0 52.8 437.3 |5000.0 | -21.2 | peak (a)

2483.500 H 2600 1.0 | 190 | 29.1 | 15 | 0.0 |-20.0 29.6 30.3 | 500.0 | -24.4 | AVG (a)

2390.000 \% 300.0| 1.0 | 63.0 289 | 16 |38.1| 0.0 55.3 583.6 | 5000.0 | -18.7 peak
2390.000 \% 300.0| 1.0 | 51.6 289 | 1.6 |38.1]|-20.0 23.9 15.7 | 500.0 | -30.1 AVG
2390.000 H 300.0| 1.0 | 60.5 289 | 16 [381| 0.0 52.8 435.1 | 5000.0| -21.2 Peak
2390.000 H 300.0| 1.0 | 39.8 289 | 16 |38.1|-20.0 121 4.0 | 500.0 | -41.9 AVG

(a) = Delta Method

Table 8: Radiated Emission Test Data (>1GHz): 14dBi External Antenna

Frequency Polarity | Az f;nt. Lic\el Ant. | Cable Am_p IEI)'\iNn:tlsI Corr., Corr. Limit | Margin
(MH2) HV Deg ght (QP) Corr. | Corr. | Gain Corr Level Level @v/m)| (dB) Notes
(m) (dBuV) (dB/m) | (dB) | (dB) (db) (dBuVv/m) | (uVv/m)

2402.000

4804.000 \% 310.0| 1.0 | 52.6 325 | 35 |37.2| 0.0 51.4 371.0 |5000.0| -22.6 peak
4804.000 \Y 310.0| 1.0 | 456 325 | 35 |37.2|-20.0 24.4 16.6 | 500.0 | -29.6 AVG
7206.000 \Y 300.0| 1.0 | 57.5 371 | 42 |375]| 0.0 61.2 1149.2 |15000.0| -12.8 peak
7206.000 \Y 300.0| 1.0 | 49.1 371 | 42 |37.5/|-20.0 32.8 43.7 | 500.0 | -21.2 AVG
12010.000 \% 300.0| 1.0 | 441 40.0 | 5.0 [379| 0.0 51.2 364.3 |5000.0| -22.8 peak
12010.000 \Y 300.0| 1.0 | 32.7 40.0 | 5.0 [37.9|-20.0 19.8 9.8 500.0 | -34.2 AVG
4804.000 H 300.0| 1.0 | 515 325 | 35 |37.2] 0.0 50.3 326.9 |5000.0| -23.7 peak
4804.000 H 300.0| 1.0 | 450 325 | 35 |37.2|-20.0 23.8 155 | 500.0 | -30.2 AVG
7206.000 H 280.0| 1.0 | 58.0 371 | 42 |375]| 0.0 61.7 1217.35000.0| -12.3 peak
7206.000 H 280.0| 1.0 | 49.8 371 | 42 |37.5|-20.0 335 47.4 | 500.0 | -20.5 AVG
12010.000 H 300.0| 1.0 | 425 40.0 | 5.0 [379] 0.0 49.6 303.0 |5000.0| -24.4 peak
12010.000 H 300.0| 1.0 | 326 40.0 | 5.0 [37.9|-20.0 19.7 9.7 500.0 | -34.3 AVG
2445.000

4890.000 \Y 340.0| 1.0 | 60.8 326 | 35 |37.2] 0.0 59.8 973.9 |5000.0| -14.2 Peak
4890.000 \% 340.0| 1.0 | 55.3 326 | 35 |37.2|-20.0 34.3 51.7 | 500.0 | -19.7 AVG
7335.000 \Y 40.0 | 1.0 | 54.6 371 | 45 |37.6| 0.0 58.7 859.0 |5000.0| -15.3 peak
7335.000 \Y 40.0 | 1.0 | 43.9 371 | 45 |37.6|-20.0 28.0 25.1 | 500.0 | -26.0 AVG
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Frequency Polarity | Az Qnt. L?ec\el Ant. | Cable Am_p g\iNn?:el Corr. Corr, Limit | Margin
(MH2) HIV Deg ght (QP) Corr. | Corr. | Gain Corr Level Level @v/m)| (dB) Notes

(m) (dBuV) (dB/m) | (dB) | (dB) (db) (dBuVv/m) | (uV/m)
12225.000 \Y 0.0 | 10| 442 400 | 5.2 |374] 0.0 51.9 395.8 |5000.0| -22.0 peak
12225.000 \Y% 0.0 | 10| 327 40.0 | 5.2 |37.4]-20.0 20.4 10.5 | 500.0 | -33.5 AVG
4890.000 H 290.0( 1.0 | 52.6 326 | 35 [37.2] 0.0 51.6 378.9 |5000.0| -22.4 Peak
4890.000 H 290.0| 1.0 | 45.0 326 | 35 |37.2]-20.0 24.0 15.8 | 500.0 | -30.0 AVG
7335.000 H 350.0| 1.0 | 54.9 371 | 45 |37.6| 0.0 59.0 889.2 |5000.0| -15.0 Peak
7335.000 H 350.0( 1.0 | 435 371 | 45 |37.6|-20.0 27.6 239 | 500.0 | -26.4 AVG
12225.000 H 0.0 | 1.0 | 42.7 40.0 | 5.2 |37.4]| 0.0 50.4 333.0 |5000.0| -23.5 peak
12225.000 H 0.0 | 1.0 | 329 40.0 | 5.2 |37.4]-20.0 20.6 10.8 | 500.0 | -33.3 AVG
2481.000
4962.000 \Y 0.0 | 1.0 | 57.0 32.7 | 3.6 [37.2] 0.0 56.1 639.8 |5000.0| -17.9 Peak
4962.000 \Y 00 | 10| 512 32.7 | 3.6 |37.2]-20.0 30.3 32.8 | 500.0 | -23.7 AVG
7443.000 \Y% 100 | 1.0 | 57.2 371 | 48 |37.6| 0.0 61.6 1200.4 | 5000.0| -12.4 Peak
7443.000 \Y 10.0 | 1.0 | 48.0 371 | 4.8 |37.6|-20.0 32.4 41.6 | 500.0 | -21.6 AVG
12405.000 \Y 0.0 | 1.0 | 43.0 40.0 | 5.3 |37.1| 0.0 51.3 365.6 |5000.0| -22.7 peak
12405.000 \Y 0.0 | 1.0 | 329 40.0 | 5.3 |37.1]|-20.0 21.2 11.4 | 500.0 | -32.8 AVG
1.0

4962.000 H 350.0( 1.0 | 54.9 327 | 3.6 [37.2] 0.0 54.0 502.4 |5000.0| -20.0 Peak
4962.000 H 350.0( 1.0 | 48.9 32.7 | 3.6 |37.2]-20.0 28.0 25.2 | 500.0 | -26.0 AVG
7443.000 H 320.0| 1.0 | 58.9 371 | 48 |37.6| 0.0 63.3 1459.9 | 5000.0 | -10.7 Peak
7443.000 H 320.0| 1.0 | 49.1 37.1 | 48 |37.6|-20.0 335 47.2 | 500.0 | -20.5 AVG
12405.000 H 0.0 | 1.0 | 439 40.0 | 5.3 |37.1| 0.0 52.2 405.6 |5000.0| -21.8 peak
12405.000 H 0.0 | 1.0 | 329 40.0 | 5.3 |37.1|-20.0 21.2 11.4 | 500.0 | -32.8 AVG

BAND EDGE
2483.500 Vv 00 | 1.0 | 36.8 29.1 15 |00 0.0 67.4 2348.215000.0| -6.6 | peak (a)
2483.500 \Y% 00 | 1.0 | 355 29.1 15 | 0.0 [-20.0 46.1 202.2 | 500.0 | -7.9 |AVG (a)
2483.500 H 00 | 10| 310 29.1 15 |00 | 0.0 61.6 1204.315000.0 | -12.4 | peak (a)
2483.500 H 0.0 | 1.0 | 30.0 29.1 15 | 0.0 [-20.0 40.6 107.3 | 500.0 | -13.4 |AVG (a)
2390.000 \Y 3100 1.0 | 274 28.9 16 | 00| 0.0 57.8 779.4 15000.0| -16.1 peak
2390.000 \Y 310.0| 1.0 | 17.2 28.9 16 | 0.0 [-20.0 27.6 24.1 | 500.0 | -26.3 AVG
2390.000 H 300.0| 1.0 | 274 28.9 16 | 0.0 0.0 57.8 779.4 |5000.0| -16.1 Peak
2390.000 H 300.0f 1.0 | 173 28.9 16 | 0.0 |-20.0 27.7 244 | 500.0 | -26.2 AVG

(a) = Delta Method

WLL Report #9455-01 Revision 1 - Page 51 of 51 - © 2007 Washington Laboratories, Ltd.




