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Abstract

This report has been prepared on behalf of Nomadio, 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 Nomadio, Inc. MX-3FHSS.

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 Nomadio, Inc. MX-3FHSS complies with the limits for a Frequency Hopping Spread
Spectrum Transmitter device under FCC Part 15.247 and Industry Canada RSS-210.
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1 Introduction

1.1 Compliance Statement

The Nomadio, Inc. MX-3FHSS complies 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 2001 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: Nomadio, Inc.
2400 Market Street, Suite 13
Philadelphia, PA, 19103 USA

Purchase Order Number: 000831
Quotation Number: 63397A

1.4 Test Dates
Testing was performed on the following date(s):  May 21-23, 2007

1.5 Test and Support Personnel
Washington Laboratories, LTD James Ritter
Client Representative Alex Gizis

WLL Report #9601-01 - Page 1 of 50 - © 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
U micro - prefix for 10° multiplier
NB Narrowband
QP Quasi-Peak
RE Radiated Emissions
RF Radio Frequency
rms root-mean-square
SN Serial Number
SIA Spectrum Analyzer
\ Volt

WLL Report #9601-01
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2 Equipment Under Test

2.1 EUT Ildentification & Description

The Nomadio, Inc. MX3FHSS controller is a wireless 2.4GHz FHSS remote telemetry and control
system. Trigger and steering pots are provided for user vehicle control. LCD, Vibe motor, and buzzer
are provided for user feedback. The MX3FHSS operates with on eight 1.5Vdc ‘AA’ Batteries

Table 1. Device Summary

ITEM DESCRIPTION
Manufacturer: Nomadio, Inc.
FCC ID: AXYATX039
IC: 3514A-90240
Model: MX-3FHSS
FCC Rule Parts: §15.247
Industry Canada: RSS210
Frequency Range: 2402-2479MHz
Maximum Output Power: 111mW (20.5dBm)
Modulation: FHSS
Occupied Bandwidth: 1.11 MHz
Keying: Automatic
Type of Information: Data

Number of Channels:

2 modes of operation —each with 39 channels

Power Output Level

Fixed

Antenna Connector

Internal; not accessible

Antenna Type

1.9 dB whip (non detachable)

Interface Cables:

None

Power Source & Voltage:

eight 1.5Vdc ‘AA’ Batteries

Serial Number of EUT

Radiated — 112

2.2 Test Configuration

The MX-3FHSS was configured as a standalone unit. A temporary antenna was used for conducted
emissions testing. The MX3FHSS operates with on eight 1.5Vdc ‘AA’ Batteries
2.3 Testing Algorithm

The MX-3FHSS had preloaded modes that were switched with front panel +/- menu controls that
allowed a low, middle, high channel selection along with hopping functions

Worst case emission levels are provided in the test results data.

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

WLL Report #9601-01 - Page 3 of 50 - © 2007 Washington Laboratories, Ltd.
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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% + 12 + 4%)"2= +2.3 dB.

WLL Report #9601-01 - Page 4 of 50 - © 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

WLL#Asset Manufacturer Model/Type Function Cal. Due
0073 HP 85688 SPECTRUM ANALYZER 6/26/2007
0069 HP 85650A QUASI-PEAK ADAPTER 6/26/2007
0071 HP 85685A RF PRESELECTOR 6/26/2007
RTL ARA DRG118/A MICROWAVE HORN ANTENNA 3/30/2009
0474 HP 8563E SPECTRUM ANALYZER 9/5/08
0026 EMCO 3110B BICONICAL ANTENNA 12/19/2007
0029 EMCO 3146A LOG PERIODIC ANTENNA 7/19/2008
RTL HEWLETT-PACKARD 84498 MICROWAVE PREAMP 3/26/2008
00605 Agilent N1911A P-series Power Meter 4/11/08
00605 Agilent N1921A Wideband Power Sensor 4/11/08
00389 HP 30dB Attenuator 4/11/08
00528 AGILENT, E4446A ANALYZER, SPECTRUM 2/15/2008

WLL Report #9601-01

- Page 5 of 50 -
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4 Test Results

4.1 Time of Occupancy and Duty Cycle Correction

FCC Pt15.247 states that for Frequency hopping systems in the 2400-2483.5 MHz band the average time
of occupancy on any channel shall not be greater than 0.4 seconds multiplied by the number of hopping
channels employed.

The output of the EUT was coupling to the input of a spectrum analyzer. With the spectrum analyzer set
to zero span on a single hopping channel, the on time of a single pulse was then captured and recorded
as channel dwell time. The sweep time on the Spectrum analyzer was increased to scan a time sufficient
to measure “a period equaling the product of 0.4 seconds and the number of channels” and video
triggered to start sweeping at the first occurrence of a single channel. The number of times this channel
appeared was captured and shown below.

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 figure shows the plot of the dwell time for the transmitter. Based on this plot, the dwell
time per hop is 9.333ms. The total dwell time per 100ms is 18.666ms. This corresponds to a duty cycle
correction of 14.5dB.

WLL Report #9601-01 - Page 6 of 50 - © 2007 Washington Laboratories, Ltd.



Nomadio, Inc. FCC Certification Test Report
MX-3FHSS June 2007

Nomadie M IFHSS Controller Joh%?601 Pt.15247 Time of occupancy for a single pulse
On time for 1 pulse = 9333m%

a Mkrl  9.333 ms

Ref 33 dBm #Atten 20 dB ©.31 dB
Norm. T — = s s : _ : i B
Log iR ! L1

4B/ , . |
Offst | 1 | | |

23

Lafw |

W1 52|
53 \C

£ify |

FTun |
i
|

ol SRR . . H\ H

Center 2,482 BBG GHz Span i Hz
Fes BHW 1 MHz #VEH 1 MHz Sweep 28 ms (6O pts)

Figure 4-1 Dwell Time of Single Hop
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Momadio M -IFHSS Controller Joh 2601 Pil5.247 Time Of Occupancy

One Pulse =0333 mSec (sec One Pulse Plot), 23 Pulses Per 15.65ec (one pulse at trigger time)
Limit= 0.4 Sec Maximum within a pexiod of 0.4seconds multiplied by the number of hopping channels
=04 5ec per (0.4*39(channels) 0.4 5ec per 15.6 Sec

unit has 23Pulses*9 333mSec=214 659 mSec Unit Complies

Agilent

Ref 33 dBm #Atten 20 dB
Narm [ : : = i

dB/ ‘ ‘

LgAw alllh = = | . _‘

Wl 52

W 1 |
> \ \H |
£0): | '

u»

Center 2.482 BBG GHz Span @
Res BH 1 MHz #VBH 1 MHz Sweep 156 5 (BAL pts}_

Figure 4-2 Time Of Occupancy
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Momadio AME-IFHSS Contreller Joh 9601 - Occupancy Long View for radiated Duty cycle correction
See Duty Cycle 100ms Plot for actual correction factor

s Agilent B3:56:57 May 22,

a Mkrl  43.33 ms
Ref 33 dBm #Atten 20 dB @87 dB
Horm T = ; FOLLENn £ Wb : : _ = s O
5%9 ! 1R--1
4B/ | G %
Dffst | 5 = ]

23
dB

LaAy

Wiosap |11 |
53 Vs | |
|
I ' -
|| \

Center 2 Span @
Res BN 1 MHZ #UBH 1 MHz Sweep 1 5 (B pts)_

£ '
FTun

Figure 4-3 1 Second View of 2402 MHz Hopping Dwell time
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Nomadio MX-3FHSS Contreller Joh 9601 - Occupancy per 100mSec for radiated Duty cycle correction
one pulse= 9333 mSec (see time of occupancy plot) , 2 pulses= 18.666mSec
Duty cycle correction= 20log(dwell time/100ms)=20 log (18 .666/100)- -14 5dB correction

- Agilent 89:93:01 May 22, 2087

Ref 33 dEm #Atten 20 dB
Marm [ T ' ' '

dB Ny el

LaAy |

HL s2| ! I | | H H‘
33 V3| | | | | || i

- I I‘III
£t “““‘
FTun _ _

H“ m‘"HHHWHHM H”"i “HHHM\HH“

Center 2.402 BAG GHz Span @ Hz
Res BH 1 MHz #JBH 1 MHz Sweep 106 ms (BOL pts)

Figure 4-4 Duty Cycle Plot
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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 a Peak Power Meter and the
resulting power recorded.

Table 3. RF Power Output

Frequency Measured Measured Limit
Level Level
(dBm) (mWatts) (mWatts)
Low Channel: 2402MHz 20.5 111 125
Mid Channel: 2440MHz 20.0 100 125
High Channel: 2479MHz 20.1 102 125

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 be recorded.

At full modulation, the occupied bandwidth was measured as shown:

WLL Report #9601-01 - Page 11 of 50 - © 2007 Washington Laboratories, Ltd.
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b¥32 Controller Pt15.247 20dE bandwidth Flot Freg= Z40ZMHz LIMIT 1
20 s | e T T T T T T T T T — it
dBm B il
) WJ\I\
LEWEL L v/\ |
i I
LIMITA .40
20 y
MKERS i =
* L ]
LTz
LIMIT 2 L |
B [ ST IR R N P S B TR R N [T ST Lol
2.4005E3 2.4010E3 2.4015E3 2.4020E3 2.4025E3 2. 4030E3 2.4035E3
Frequerncy

Homadio JOB: 9601 ; CAlliNomadio FCCM20d4B_BW Lo,  24/Maw2007 10:40:09; James Rither

F1=24026 GHz @@ -2.085;, F2=24015 GHz @-2.032; DELTA=1.00721 MHz@ 0.02652 4B

SA SETTINGS: RBU=20 kHz; VBUW=100 kHz;, SPAN=3MHz; SWEEF TIME= 0.05; ATT=20 dB

Spectrum analyzer HP 8563E aszzet 474 cal due QA507

Figure 4-5. Occupied Bandwidth, Low Channel
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k¥32 Controller Pt15.247 20dE bandwidth Flot Freg= 2440MHz LIMIT 1
20 s | e T T T T T T T T T — it
dBm B il
" M
LEVEL | ,f\ |
a
LIMIT A 40
=20
MKERS i =
* L ]
LTz
FW A
LIMIT 2 B |
B [ ST IR R N P S B TR R N [T ST Lol
2 4385E3 2.4330E3 2.4335E3 2.4400E3 2.4405E3 2 4410E3 2.4415E3
Frequerncy

Momadie JOB: 95041 ; CMNWLLWomadio FCC\2Z0dB_BUW Cen; 21Maw2007 10:44:45; James Ritter

F1=24406 GHz @ -2.607; F2=243040 GHz @-2603; DELTA=1.11085 MHz@ 0.00282 4B

SA SETTINGS: RBU=20 kHz; VBUW=100 kHz;, SPAN=3MHz; SWEEF TIME= 0.05; ATT=20 dB

Spectrum analyzer HP 8563E aszzet 474 cal due QA507

Figure 4-6. Occupied Bandwidth, Mid Channel
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B = WLPLOT

M¥E2 Cortroller Pt45.247 20dE bandwidth Flot Fregq= 2473MHz
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e — T T =

dBm P ﬂ
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- _ M W\
i]

LIMITA .40 /J

=20
MKRS =
i i i
-30 {W '% LMz
LIMIT 2 L =
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Frequerncy
Momadie JOB: 9501 ; CMVLLAWomadio FCCZ04E_BW_Hi;  Z21/Mdaw2007 10:47:21; James Ritter
F1=2.47950 GHz @-2.45; F2Z=24785 GHz @ -2.463; DELTA=1.0821 MHz@ 0.01365 4B
54 SETTINGS: RBW=320 kHz; WBU=100 kHz; SPAN=2MHz; SWEEF TIME= 0.05; ATT=20 dB
Spectrum analyzer HP 8563E aszzet 474 cal due QA507
Figure 4-7. Occupied Bandwidth, High Channel
Table 4 provides a summary of the Occupied Bandwidth Results.
Table 4. Occupied Bandwidth Results
Frequency Bandwidth Limit Pass/Fail
Low Channel: 2402MHz 1.09MHz NA Pass
Mid Channel: 2440MHz 1.11MHz NA Pass
High Channel: 2479MHz 1.09MHz NA Pass

WLL Report #9601-01 - Page 14 of 50 - © 2007 Washington Laboratories, Ltd.
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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 two-thirds of the 20dB bandwidth, whichever is greater. The
maximum 20dB bandwidth measured is 1.11MHz so the channel spacing must be more than 734kHz. 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 4MHz. Also, the number of hopping channels was measured from
2.4GHz to 2.5GHz.

The following are plots of the channel spacing and number of hopping channels data. The channel
spacing was measured to be 2MHz . This system will be configured by the manufacturer to operate in
one of two modes: the first mode will operate with 39 channels from 2402 to 2478 MHz (even channels
Mode) with 2 MHz spacing, the second mode will operate with 39 channels from 2403 to 2479MHz
(odd channels mode) with 2MHz spacing. The end user will not be able to switch between these modes.

WLL Report #9601-01 - Page 15 of 50 - © 2007 Washington Laboratories, Ltd.



Nomadio, Inc.
MX-3FHSS

FCC Certification Test Report
June 2007

EI; WLPLOT
M%3 Contraller PH15.247 Frequency Separation LA
20 L T 1T T T L 1T T T 1T T 1T T T
dBm r -
’ M M
) | /\\rv M/\/x_,
LEWEL = ‘ -
— . .
-0 L‘w 7 i
LIMIT 1 -
T
-30
MKRS -
¥ _
-40
B i Uz
G0
LIMIT 2 - -
£0 i I | I I I I I I I I I I I I i
2.4010E9 2.4015E9 2.4020E9 2.4025E9 2.4030E9 2.4035E9 2.4040E9 2.4045E9 2.4080E9
Frequency
Homadio JOB: 9501 ; CMWLLWoemadio FCCWreq_Sep; 21/ aw2007 13:11:49; James Ritter
F1=240203 GHz (@ 19.28; F2=240405 GHz @ 19.49; DELTA= 202667 MHzi@0.21147 dB
SA SETTINGS: REW=100 kHz; VEW=100 kHz; SPAN=4Hz; SWEEP TIME=0.05; ATT=20 dB
Spectrum analyzer HP 8563E cal due 8507, Limit=73dkHz (273 of 20dB Bandwidth)

Figure 4-8, Channel Spacing
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Homadio JOB: 9601 ; CMWLLWoemadio_FCCWWumber of Hoppers_Even; 2132007 11:40:53; James Ritter

F1=2.40204 3Hz @ 19.65, F2=2475844 GHz @ 19.66; DELTA=70.3917 MHz@ 0.01031 dB

SA SETTINGS: RBW=1 MHz; VBI=1 MHz; SPAN=09MHz; SWEEP TIME=0.05; ATT=20 dB

Spectrum analyzer HP 8563E cal due 945007, Limit=15 channels minimum

Figure 4-9 Number of Channels, 2402-2478MHz Mode
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Homadio JOB: 9601 ; CMWLLANoemadio_FCCWumber of Hoppers_Odd; 2122007 11:45:42; James Ritter

F1=2.40323 GHz @19.43, F2=247057 GHz (@ 1948, DELTA=76.33710000000001 MHz@ 0.00532 dB

SASETTINGES: RBW=1 MHz; WBWI=1 MHz; SPAN=29MHz; SWEEP TIME= 0.08; ATT=20 dB

Spectrum analyzer HP 3563E cal due 8507, Limit=15 channels minimum

Figure 4-10, Number of Channels, 2403-2479 MHz Mode
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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.
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Homadio JOB: 9501 ; CMWLLWoemadio FECAWSpurl_Lo; 2132007 14:80:19; James Ritter

F1=260375 MHz @ -33.53; F2= 257 687 MHz @-3; DELTA=Z683138 MHz@ 35.52770 dB

SA SETTINGES: RBW=100 kHz; VEW=1 MHz; SPAN=O70MHz; SWEEP TIME=0.08; ATT=20 4B

Spectrum analyzer HP 8563 E cal due 985007, Limit =20d8¢ for all spurious emissions

Figure 4-11. Conducted Spurious Emissions, Low Channel 30 - 1000MHz
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Homadio JOB: 9501 ; CMWLLWoemadie FECAWSpurZ_Lo; 2132007 15:10:04; James Ritter
F1=2.15043 GHz @ -32.52, F2=2.14423 GHz @-3; DELTA= 18802 MHz@ 29.52003 4B
SA SETTINGS: REW=100 kHz; WBW=1 MHz; SPAN=1.36GHz; SWEEP TIME= 0.08; ATT=20 dB
Spectrum analyzer HP 8563 E cal due 985007, Limit =20d8¢ for all spurious emissions

Figure 4-12. Conducted Spurious Emissions, Low Channel 1 — 2.35GHz
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Momadio JOB: 9801 ; COLLWMomadio_FCCASpurd_le;  21Mdayf2007 14:17:55; James Ritter
F1=240241 GHz @17, F2=24 GHz @-3; DELTA=240964 MHzi@ 20 dB
SA SETTINGS: RBW=100 kHz; WVBW=1 MHz; SPAN=150MHz; SWEEP TIME=0.08; ATT=20 dB
Spectrum analyzer HP 8563 E cal due 985007, Limit =20d8¢ for all spurious emissions

Figure 4-13. Conducted Spurious Emissions, Low Channel 2.35 - 2.5GHz
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Homadio JOB: 9501 ; CMAWLLWoemadio_FCCWSpurd_lo; 21/ w2007 15:20:32; James Ritter

F1=26475 GHz @-30 62, F2=261205 GHz @-3; DELTA=35.4525 MHz@ 27 61645 dB

SASETTINGS: REW=100 kHz; VBU=1 MHz; SPAN=7 5GHz, SWEEP TIME= 0.05; ATT=20 4B

Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-14. Conducted Spurious Emissions, Low Channel 2.5 - 10GHz
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Homadie JOB: 9601 ; CMULL\WNoemadio FCCWSpurs_Lo;  21/Maw2007 16:15:19; James Ritter
F1=155238 GHz ([@-35.15; F2=15.4989 GHz @-3; DELTA= 2489608 MHz@ 33.14390 4B
SA SETTINGS: RBW=100 kHz; VB=1 MHz; SPAN=8GHz; SWEEP TIME=0.05; ATT=20 dB
Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-15. Conducted Spurious Emissions, Low Channel 10 - 18GHz
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Homadio JOB: 9501 ; CMWLLWoemadio FCCASpum_Lo; 2132007 16:26:24; James Ritter
F1=218218 GHz @ -34.89, F2=215085 GHz @-3; DELTA= 154067 MHz@ 31.08556 4B
SASETTINGES: RBW/=100 kHz; WB=1 MHz; SPAN=T GHz; SWEEP TIME= 0.05; ATT=20 dB
Spectrum analyzer HP 8563 E cal due 985007, Limit =20d8¢ for all spurious emissions

Figure 4-16. Conducted Spurious Emissions, Low Channel 18 - 25GHz
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Homadio JOB: 9601 ; CMYLLNemadio_FCCAWSpurt_Cen; 21/ awf2007 14:53:30; James Ritter
F4=256.899 MHz @-4003; F2=270.269 MHz @-3; DELTA= 133897 MHzi@ 37.02975 dB
SA SETTINGS: REW=100 kHz; WBW'=1 WHz; SPAN=870MHz; SWEEFP TIME= 0.05; ATT=20 4B
Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-17. Conducted Spurious Emissions, Mid Channel 30 - 1000MHz

WLL Report #9601-01 - Page 26 of 50 - © 2007 Washington Laboratories, Ltd.



Nomadio, Inc. FCC Certification Test Report
MX-3FHSS June 2007

£ WLPLOT

M¥IFHSE Controller PE15.247 Conductad Spurious Emissions frag= 2440MHz Lmmi
a0

dBm - -
20

10

LEVEL - b

-10
LIMIT 1 o -

-20

MKRS

LIMmz

LIMIT 2 - i,

-B0
1.0000E3 2.2500E9

Frequency

Homadio JOB: 9601 ; CMYLLANemadio_FCCAWSpur?_Cen; 21/ ayf2007 15:05:50; James Ritter

F1=221016 GHz @-33.04; F2=220314 GHz @-3; DELTA=T7.02507 MHz@ 30.04243 4B

5S4 SETTINGE: REW=100 kHz; VBW=1 MHz; SPAN=135GHz, SWEEP TIME= 0.05; ATT=20 4B

Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-18. Conducted Spurious Emissions, Mid Channel 1 - 2.35GHz
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Homadio JOB: 9601 ; CMYLLNemadio_FCCAWSpurd_Cen; 21/ awf2007 14:19:51; James Ritter

F1=244081 GHz @17, F2=24GHz @-3; DELTA=40.5133 MHz@ 20 dB

SASETTINGS: REW=100 kHz; WBWY=1 MHz; SPAN=150MHz; SWEEP TIME= 0.05; ATT=20 4B

Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-19. Conducted Spurious Emissions, Mid Channel 2.35 - 2.5GHz
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Homadio JOB: 9601 ; CMYLLWNemadio_FCCAWSpurd Cen; 21/ ayf2007 15:33:18; James Ritter
F1=269925 GHz [@-31.05; F2=270073 GHz @-3; DELTA=51.5253 MHz@ 28.04571 4B
SA SETTINGES: REWU=100 kHz; WBI=1 MHz; SPAN=T SGHz; SWEEP TIME= 0.05; ATT=20 4B
Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-20. Conducted Spurious Emissions, Mid Channel 2.5 - 10GHz
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Homadio JOB: 9601 ; CMYLLNomadio_FCCAWSpurd_Cen; 21/ awf2007 16:04:54; James Ritter
F1=14.8485 GHz [@-35.15; F2=14.7363 GHz @-3; DELTA=86.8039 MHz@ 33.15225 4B
SA SETTINGS: RBW=100 kHz; VB=1 MHz; SPAN=8GHz; SWEEP TIME=0.05; ATT=20 dB
Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-21. Conducted Spurious Emissions, Mid Channel 10 - 18GHz
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Homadio JOB: 9601 ; CMYLLNemadio_FCCAWSpuii_Cen; 21/ awf2007 16:37:42; James Ritter

F1=217667 GHz @36, F2=217763 GHz @-3, DELTA=10.0903 MHz@@ 3289717 dB

SA SETTINGE: REW=100 kHz; YBWi=1 MHz; SPAN=7 GHz; SUWEEP TIME=0.05; ATT=20 4B

Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions
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Figure 4-22. Conducted Spurious Emissions, Mid Channel 18 - 25GHz
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Homadio JOB: 9601 ; CMWLLWNoemadio_FCCAWSpuri_Hi;  21Maw2007 195812, James Ritter
F1=701.83699 MHz @-38.39; F2=716.265 MHz (@-3, DELTA= 143779 MHz{@ 35.38503 4B
SA SETTINGES: RBW=100 kHz; VEW=1 MHz; SPAN=O70MHz; SWEEP TIME=0.08; ATT=20 4B
Spectrum analyzer HP 8563 E cal due 985007, Limit =20d8¢ for all spurious emissions

Figure 4-23. Conducted Spurious Emissions, High Channel 30 - 1000MHz
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Homadio JOB: 9601 ; COMWLLWNoemadio_FCCAWSpur2_Hi;  21Maw2007 15:02:32; James Ritter
F1=22816 GHz @-34.19; F2=229012 GHz @3, DELTA=8.51531 MHz@31.19104 dB
SA SETTINGS: REW=100 kHz; WBW=1 MHz; SPAN=1.36GHz; SWEEP TIME= 0.08; ATT=20 dB
Spectrum analyzer HP 8563 E cal due 985007, Limit =20d8¢ for all spurious emissions

Figure 4-24. Conducted Spurious Emissions, High Channel 1 — 2.35GHz
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AMP: NONE.TAT ATTENUATOR: ATTZ0DBFAD. TAT OTHER:NONE.TAT

F1=247854 GHz @17, F2=2.4835 GHz @-3; DELTA=4.86054 MHz@ 20 dB

SASETTINGS: REW=100 kHz; WBWY=1 MHz; SPAN=150MHz; SWEEP TIME= 0.05; ATT=20 4B

Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-25. Conducted Spurious Emissions, High Channel 2.35 - 2.5GHz
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Homadio JOB: 9501 ; CYWLLWomadio_FECASpurd Hi; 210 awf2007 15:42:21; James Ritter

F1=272175 GHz @-32.88, F2=273482 GHz @-3; DELTA=13.0705 MHz@ 29.33227 4B

SASETTINGS: REW=100 kHz; VBU=1 MHz; SPAN=7 5GHz, SWEEP TIME= 0.05; ATT=20 4B

Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions

Figure 4-26. Conducted Spurious Emissions, High Channel 2.5 - 10GHz
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Homadio JOB: 9601 ; CMWLLWNoemadio_FCCAWSpurd_Hi;  21Maw2007 155427, James Ritter
F1=14.8801 GHz @-36.51, FZ=148541 GHz @-3; DELTA= 258802 MHz@33.51135 4B
SASETTINGES: RBW/=100 kHz; WE=1 MHz; SPAN=BGHz; SWEEP TIME= 0.05; ATT=20 dB
Spectrum analyzer HP 8563 E cal due 985007, Limit =20d8¢ for all spurious emissions

Figure 4-27. Conducted Spurious Emissions, High Channel 10 - 18GHz
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Homadio JOB: 9501 ; CYWLLWomadio_FECASpul_Hi; 21 aw2007 16:48:14; James Ritter

F1=20.3520 GHz @-35.45;, F2=204001 GHz @-3; DELTA=17.5317 MHz@ 32 44566 4B

SA SETTINGE: REW=100 kHz; YBWi=1 MHz; SPAN=7 GHz; SUWEEP TIME=0.05; ATT=20 4B

Spectrum analyzer HP 8563E cal due 8507, Limit=20dB¢ for all spurious emissions
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Figure 4-28. Conducted Spurious Emissions, High Channel 18 - 25GHz
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Homadio JOB: 9601 ; CMWLLWomadio_FCC\Bandedge_Lo;  21/Maw2007 11:01.07; James Ritter
F1=239998 GHz @-30.11; F2=240208 GHz @ 18.27; DELTA=Z2.10078 MHz@ 4837773 dB
SA SETTINGS: RBEWM=100 kHz; WBW=1 MHz; SPAN=10MHz; SWEEF TIME=0.05; ATT=20 4B
Spectrum analyzer HP 8563E cal due 305107, Limit=2048¢
Figure 4-29 Lower Band Edge, Low Channel
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Homadie JOB: 9601 ; CMULL\WNoemadie_FCCWBandedge_Hi; 2132007 11:03:54; James Ritter

F1=248347 GHz @-37.09; Fz=247807 GHz @ 17.15; DELTA =44 MHz@ 54.24251 dB

SA SETTINGS: RBW=100 kHz; VBW=1 MHz; SPAN=10MHz; SWEEP TIME=0.05; ATT=20 4B

Spectrum analyzer HP 3563E cal due 80507, Limit=20d8¢

Figure 4-30 Upper Band Edge, High Channel
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Homadie JOB: 9801 ; CoMLL\Momadie_FCCABandedge_Lower Hop; 210032007 11:13:50; James Ritter

F1=230055 GHz @-11.99; F2=240177 GHz @ 15.16; DELTA=Z.21667 MHz@ 30.15174 dB

SA SETTINGS: RBW=100 kHz; VBW=1 MHz; SPAN=10MHz; SWEEP TIME=0.05; ATT=20 4B

Spectrum analyzer HP 3563E cal due 80507, Limit=20d8¢

Figure 4-31 Lower Band Edge, Hopping Mode
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Homadie JOB: 9501 ; COMLL\Momadie_FCCVBandedge_opperHop;  24iMaw2007 41.00:32; James Ritter

F1=243347 GHz @-20.89; F2=2479358 GHz @ 15.15, DELTA=408333 MHz@ 45.03817 dB

SA SETTINGS: RBW=100 kHz; VBW=1 MHz; SPAN=10MHz; SWEEP TIME=0.05; ATT=20 4B

Spectrum analyzer HP 3563E cal due 80507, Limit=20d8¢

Figure 4-32 Upper Band Edge, 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 and
average 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 unit was tested in all 3 orthogonal
planes because it is hand held. 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)
. . Ant. SA Ant. Cable Corr. Corr. . .

Frequency Polarity Azimuth Height Level Corr. Corr. Level Level Limit Margin

(MHz) HIV Degree (m) (égﬁ’\)/) (dB/m) (dB) (dBuV/m) (V/m) (uVv/m) (dB)

EUT Upright

33.390 \Y 0.0 1.0 5.6 13.0 0.7 19.3 9.2 100.0 -20.7
64.819 Vv 270.0 1.0 8.1 9.5 1.3 19.0 8.9 100.0 -21.0
258.648 \Y/ 0.0 24 3.6 18.1 2.9 24.6 17.1 200.0 -21.4
360.030 \Y 200.0 1.6 9.4 154 3.4 28.2 25.8 200.0 -17.8
386.500 Vv 270.0 15 10.3 16.6 3.4 30.3 32.6 200.0 -15.8
421.700 Vv 270.0 15 10.5 17.5 3.8 318 38.7 200.0 -14.3
483.780 \Y/ 270.0 1.4 4.4 17.1 3.9 25.4 18.7 200.0 -20.6
647.180 \Y 180.0 14 3.1 19.4 4.7 27.2 23.0 200.0 -18.8
930.980 Vv 180.0 1.6 4.0 23.6 6.5 34.1 51.0 200.0 -11.9
989.100 Vv 90.0 15 10.3 24.0 6.8 41.1 112.9 500.0 -12.9
33.390 H 0.0 4.0 4.3 13.0 0.7 18.0 8.0 100.0 -22.0
64.819 H 180.0 4.0 13.1 9.5 1.3 24.0 15.8 100.0 -16.0
258.648 H 180.0 25 12 18.1 2.9 22.2 12.9 200.0 -23.8
360.030 H 180.0 3.0 4.9 154 34 23.7 15.3 200.0 -22.3
386.500 H 190.0 3.1 3.1 16.6 3.4 23.1 14.2 200.0 -23.0
421.700 H 0.0 3.2 2.8 17.5 3.8 24.1 16.0 200.0 -22.0
930.980 H 90.0 1.4 2.7 23.6 6.5 32.8 43.9 200.0 -13.2
989.100 H 0.0 1.4 3.0 24.0 6.8 33.8 48.7 500.0 -20.2

EUT On side

33.390 V 0.0 1.0 5.0 13.0 0.7 18.7 8.6 100.0 -21.3
64.819 \Y/ 180.0 1.2 10.3 9.5 1.3 21.2 114 100.0 -18.8
258.648 \Y 20.0 2.0 2.1 18.1 2.9 23.1 14.4 200.0 -22.9
360.030 Vv 0.0 1.0 6.0 154 3.4 24.8 174 200.0 -21.2
386.500 V 0.0 1.0 6.1 16.6 34 26.1 20.1 200.0 -20.0
421.700 \Y/ 0.0 1.5 3.0 175 3.8 24.3 16.3 200.0 -21.8
483.780 \Y 180.0 1.7 2.1 17.1 3.9 23.1 14.3 200.0 -22.9
647.180 Vv 90.0 1.3 3.0 19.4 4.7 27.1 22.7 200.0 -18.9
930.980 V 260.0 2.0 2.7 23.6 6.5 32.8 43.9 200.0 -13.2
989.100 \Y/ 180.0 2.0 24 24.0 6.8 33.2 455 500.0 -20.8
33.390 H 270.0 4.0 4.4 13.0 0.7 18.1 8.0 100.0 -21.9
64.819 H 180.0 4.0 12.2 9.5 13 23.1 14.2 100.0 -16.9
258.648 H 10.0 24 2.9 18.1 2.9 23.9 15.7 200.0 -22.1
360.030 H 0.0 3.2 4.0 154 3.4 22.8 13.8 200.0 -23.2
386.500 H 0.0 3.4 4.7 16.6 3.4 24.7 171 200.0 -21.4
421.700 H 245.0 3.4 5.2 17.5 3.8 26.5 21.0 200.0 -19.6
930.980 H 180.0 3.0 3.0 23.6 6.5 33.1 454 200.0 -12.9
989.100 H 100.0 2.5 4.1 24.0 6.8 34.9 55.3 500.0 -19.1
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. . Ant. SA Ant. Cable Corr. Corr. o .
Fr(e'\c;lli?zr;cy Po}Lz;\r/lty Agé?rl;h Height I(‘S}/f)l Corr. Corr. Level Level (:I\I/nl]rI\:) I\/I(z;g)ln
(m) (dB/m) (dB) (dBpVv/m) (uVv/m)
(dBuv)
EUT FLAT
33.390 \Y/ 270.0 1.0 6.0 13.0 0.7 19.7 9.7 100.0 -20.3
64.819 \Y 10.2 9.5 1.3 21.1 11.3 100.0 -18.9
258.648 Vv 90.0 2.4 1.8 18.1 2.9 22.8 13.9 200.0 -23.2
360.030 V 270.0 1.4 8.7 154 34 27.5 23.8 200.0 -18.5
386.500 \Y/ 90.0 1.6 5.7 16.6 34 25.7 19.2 200.0 -20.4
421.700 \Y 250.0 2.0 3.2 17.5 3.8 24.5 16.7 200.0 -21.6
483.780 Vv 270.0 1.3 1.9 17.1 3.9 22.9 14.0 200.0 -23.1
647.180 V 90.0 1.6 4.0 194 4.7 28.1 25.5 200.0 -17.9
930.980 \Y/ 245.0 24 2.2 23.6 6.5 32.3 414 200.0 -13.7
989.100 \Y 180.0 2.0 2.3 24.0 6.8 33.1 45.0 500.0 -20.9
33.390 H 180.0 4.0 3.0 13.0 0.7 16.7 6.8 100.0 -23.3
64.819 H 180.0 3.6 9.8 9.5 1.3 20.7 10.8 100.0 -19.3
258.648 H 90.0 25 19 18.1 2.9 22.9 14.0 200.0 -23.1
360.030 H 190.0 3.2 4.2 154 3.4 23.0 14.2 200.0 -23.0
386.500 H 190.0 3.2 6.8 16.6 34 26.8 21.8 200.0 -19.3
421.700 H 180.0 3.0 6.6 175 3.8 27.9 24.7 200.0 -18.2
930.980 H 190.0 25 25 23.6 6.5 32.6 42.9 200.0 -13.4
989.100 H 90.0 3.0 6.4 24.0 6.8 37.2 72.1 500.0 -16.8
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Table 6: Radiated Emission Test Data, High Frequency Data (>1GHz)
(Restricted Bands)
Low Channel 2402MHz

SA Duty
Frequency Polarity | Azimuth Ant. Level Ant Cable Cycle Am_p Corr. Corr. Limit Margin
(MH2) HV Degree Ht (QP) Corr. Corr. Corr Gain Level Level (V/m) (dB)
(m) (dBuV) (dB/m) (dB) (dB) (dB) | (dBuv/m) (HV/m)
Peak Unit upright

4804.000 H 270.0 1.0 | 50.8 32.5 3.5 0.0 | 318 55.0 562.3 | 5000.0 | -19.0
12010.000 H 180.0 1.0 | 432 40.0 5.0 0.0 | 30.6 57.6 759.7 | 5000.0 | -16.4

4804.000 \Y 180.0 1.0 | 488 325 3.5 00 | 31.8 53.0 446.7 | 5000.0 | -21.0
12010.000 \Y 180.0 1.0 | 438 40.0 5.0 0.0 | 30.6 58.2 814.0 | 5000.0 | -15.8

Unit Flat
4804.000 \Y/ 0.0 1.0 46.8 325 35 0.0 | 31.8 51.0 354.8 | 5000.0 -23.0
12010.000 V 180.0 1.0 46.0 40.0 5.0 0.0 | 30.6 60.4 1048.6 | 5000.0 -13.6

4804.000 H 90.0 1.0 44.0 325 35 0.0 | 31.8 48.2 256.2 | 5000.0 -25.8

12010.000 H 180.0 1.0 44.8 40.0 5.0 0.0 | 30.6 59.2 913.3 | 5000.0 -14.8
Unit On Side

4804.000 \Y/ 90.0 1.0 46.1 325 35 0.0 | 31.8 50.3 326.2 | 5000.0 -23.7

12010.000 \% 100.0 1.0 | 454 40.0 5.0 0.0 | 30.6 59.8 978.6 | 5000.0 | -14.2

4804.000 H 120.0 1.0 | 421 325 3.5 00 | 31.8 46.3 205.8 | 5000.0 | -27.7
12010.000 H 270.0 1.0 | 446 40.0 5.0 0.0 | 30.6 59.0 892.5 | 5000.0 | -15.0

Average Unit upright
4804.000 H 270.0 1.0 38.7 32.5 3.5 145 | 31.8 28.3 26.1 500.0 -25.6
12010.000 H 180.0 1.0 33.1 40.0 5.0 145 | 30.6 33.0 44.7 500.0 -21.0

4804.000 \Y 180.0 1.0 | 36.9 325 35 | 145 | 318 26.6 21.3 500.0 -27.4
12010.000 \Y 180.0 1.0 | 334 40.0 50 | 145 | 30.6 33.3 46.3 500.0 -20.7

Unit Flat
4804.000 \Y/ 0.0 1.0 36.2 325 35 145 | 31.8 25.8 19.6 500.0 -28.1
12010.000 V 180.0 1.0 33.8 40.0 5.0 145 | 30.6 33.7 48.5 500.0 -20.3

4804.000 H 90.0 1.0 34.0 325 35 145 | 31.8 23.7 15.3 500.0 -30.3

12010.000 H 180.0 1.0 33.0 40.0 5.0 145 | 30.6 32.9 44.2 500.0 -21.1
Unit On Side

4804.000 \Y/ 90.0 1.0 36.4 325 35 145 | 31.8 26.1 20.1 500.0 -27.9

12010.000 \% 100.0 1.0 | 334 40.0 50 | 145 | 30.6 33.3 46.3 500.0 -20.7

4804.000 H 120.0 1.0 | 336 325 35 | 145 | 318 23.3 14.6 500.0 -30.7
12010.000 H 270.0 1.0 | 332 40.0 50 | 145 | 30.6 33.1 45.3 500.0 -20.9

NON- Harmonic emissions

Peak
1036.000 \Y/ 3.0 1.0 67.5 25.3 1.2 0.0 | 37.6 56.4 658.4 | 5000.0 -17.6
1720.000 V 3.0 1.0 71.4 27.3 15 0.0 | 36.8 63.4 1479.6 | 5000.0 -10.6
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SA Duty
Frequency Polarity | Azimuth A:tt ' Level é) nrtr gitr’:_e Cycle égﬁ Eg\;eri Eg\gi Limit Margin
(MHz) HV Degree | m) (égﬁ\)/) @B/m) | (dB) %’; @B) | @Buvim) | wvim) | ®V/M | (@B)
2008.300 \Y/ 188.0 1.0 67.8 28.1 16 0.0 | 36,5 61.0 1116.7 | 5000.0 -13.0
2390.000 \Y% 245.0 1.0 65.4 28.7 1.6 0.0 | 36.2 59.5 940.4 | 5000.0 -14.5
2500.000 Vv 277.0 1.0 64.2 28.8 15 0.0 | 36.1 58.4 836.1 | 5000.0 -15.5
2691.000 \Y 282.0 1.0 70.2 29.3 15 0.0 | 36.0 65.0 1779.7 | 5000.0 -9.0
1036.000 H 323.0 1.0 59.9 25.3 1.2 0.0 | 376 48.8 276.7 | 5000.0 -25.1
1720.000 H 300.0 1.0 66.3 27.3 15 0.0 | 36.8 58.3 822.5 | 5000.0 -15.7
2008.300 H 280.0 1.0 69.5 28.1 16 0.0 | 36.5 62.7 1364.4 | 5000.0 -11.3
2390.000 H 119.0 1.0 64.8 28.7 16 0.0 | 36.2 58.9 878.6 | 5000.0 -15.1
2500.000 H 309.0 1.0 66.3 28.8 15 0.0 | 36.1 60.5 1064.8 | 5000.0 -13.4
2691.000 H 123.0 1.0 65.9 29.3 15 0.0 | 36.0 60.8 1091.0 | 5000.0 -13.2
Average
1036.000 \Y% 3.0 1.0 56.9 25.3 1.2 0.0 | 376 45.8 195.9 500.0 -8.1
1720.000 Vv 3.0 1.0 59.2 27.3 15 0.0 | 36.8 51.2 362.8 500.0 -2.8
2008.300 \Y 188.0 1.0 55.3 28.1 16 0.0 | 36.5 48.5 265.7 500.0 -5.5
2390.000 \Y/ 245.0 1.0 53.8 28.7 16 0.0 | 36.2 47.9 248.2 500.0 -6.1
2500.000 \Y% 277.0 1.0 53.3 28.8 15 0.0 | 36.1 475 237.5 500.0 -6.5
2691.000 Vv 282.0 1.0 56.4 29.3 15 0.0 | 36.0 51.2 364.2 500.0 -2.8
1036.000 H 323.0 1.0 49.6 25.3 12 0.0 | 37.6 38.5 84.0 500.0 -15.5
1720.000 H 300.0 1.0 53.7 27.3 15 0.0 | 36.8 45.7 192.2 500.0 -8.3
2008.300 H 280.0 1.0 55.2 28.1 1.6 0.0 | 365 48.3 261.5 500.0 -5.6
2390.000 H 119.0 1.0 51.4 28.7 16 0.0 | 36.2 454 186.6 500.0 -8.6
2500.000 H 309.0 1.0 52.4 28.8 15 0.0 | 36.1 46.6 2144 500.0 -7.4
2691.000 H 123.0 1.0 52.3 29.3 15 0.0 | 36.0 47.1 226.4 500.0 -6.9
Center Channel 2440MHz
SA Duty
Frequency Polarity | Azimuth A|_r|1tt ' Level éo r:,tr (Cizk:lre Cycle ég:ﬁ (L::\Zi (L::\:gi Limit Margin
(MHz) HV Degree m) (QP) (dB/m.) (dB). Corr. (dB) (dBuV/m) (uV/m) (LV/m) (dB)
(dBuVY) (dB) " !
Peak Unit upright
4880.000 H 250.0 1.0 48.4 32.6 3.5 0.0 | 31.8 52.7 433.4 | 5000.0 | -21.2
7320.000 H 180.0 1.0 48.2 37.1 4.5 0.0 | 313 58.4 835.8 | 5000.0 | -15.5
12200.000 H 180.0 1.0 43.6 40.0 5.2 0.0 | 305 58.2 817.3 | 5000.0 | -15.7
4880.000 V 180.0 1.0 50.8 32.6 3.5 0.0 | 31.8 55.2 573.4 | 5000.0 | -18.8
7320.000 V 190.0 1.0 50.2 37.1 4.5 0.0 | 313 60.4 1052.2 | 5000.0 | -13.5
12200.000 V 270.0 1.0 44.0 40.0 5.2 0.0 | 305 58.6 855.8 | 5000.0 | -15.3
Unit Flat
4880.000 V | 180.0 1.0 48.1 32.6 3.5 0.0 | 31.8 52.4 418.7 | 5000.0 | -21.5
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7320.000 Vv 90.0 1.0 48.3 37.1 4.5 0.0 31.3 58.6 848.4 5000.0 -15.4
12200.000 Vv 180.0 1.0 44.0 40.0 5.2 0.0 30.5 58.6 855.8 5000.0 -15.3
4880.000 H 300.0 1.0 48.3 32.6 3.5 0.0 | 31.8 52.6 428.5 | 5000.0 | -21.3
7320.000 H 0.0 1.0 47.5 37.1 4.5 0.0 31.3 57.8 173.7 5000.0 -16.2
12200.000 H 180.0 1.0 44.1 40.0 5.2 0.0 30.5 58.7 865.7 5000.0 -15.2

Unit On Side
4880.000 V 280.0 1.0 46.3 32.6 3.5 0.0 | 31.8 50.6 340.4 | 5000.0 | -23.3
7320.000 Vv 270.0 1.0 46.1 37.1 4.5 0.0 31.3 56.4 658.5 5000.0 -17.6

12200.000 V 180.0 1.0 44.1 40.0 5.2 0.0 | 305 58.7 865.7 | 5000.0 | -15.2
4880.000 H 270.0 1.0 46.3 32.6 3.5 0.0 31.8 50.6 340.4 5000.0 -23.3
7320.000 H 270.0 1.0 46.5 37.1 4.5 0.0 | 313 56.8 689.6 | 5000.0 | -17.2
12200.000 H 0.0 1.0 44.2 40.0 5.2 0.0 | 305 58.8 875.8 | 5000.0 | -15.1
Average Unit upright 1.0
4880.000 H 250.0 1.0 38.0 32.6 3.5 145 | 31.8 27.8 24.7 500.0 -26.1
7320.000 H 180.0 1.0 35.2 37.1 4.5 145 | 31.3 30.9 35.2 500.0 -23.0
12200.000 H 180.0 1.0 33.2 40.0 5.2 145 | 30.5 33.3 46.5 500.0 -20.6
4880.000 V 180.0 1.0 40.8 32.6 3.5 145 | 31.8 30.7 34.2 500.0 -23.3
7320.000 Vv 190.0 1.0 37.7 37.1 4.5 145 | 31.3 33.4 47.0 500.0 -20.5
12200.000 V 270.0 1.0 34.2 40.0 5.2 145 | 30.5 34.3 52.0 500.0 -19.7

Unit

Flat
4880.000 V 180.0 1.0 36.8 32.6 3.5 145 | 31.8 26.6 21.5 500.0 -27.3
7320.000 V 90.0 1.0 35.5 37.1 4.5 145 | 31.3 31.3 36.6 500.0 -22.7

12200.000 Vv 180.0 1.0 33.2 40.0 5.2 145 | 30.5 33.3 46.5 500.0 -20.6
4880.000 H 300.0 1.0 36.9 32.6 3.5 145 | 31.8 26.7 21.7 500.0 -27.2
7320.000 H 0.0 1.0 35.2 37.1 4.5 145 | 31.3 31.0 35.4 500.0 -23.0
12200.000 H 180.0 1.0 33.4 40.0 5.2 145 | 30.5 33.5 47.6 500.0 -20.4

Unit On Side
4880.000 V 280.0 1.0 34.6 32.6 3.5 145 | 31.8 24.4 16.7 500.0 -29.5
7320.000 V 270.0 1.0 34.6 37.1 4.5 145 | 31.3 30.4 33.0 500.0 -23.6

12200.000 Vv 180.0 1.0 33.3 40.0 5.2 145 | 30.5 33.4 47.0 500.0 -20.5
4880.000 H 270.0 1.0 34.2 32.6 3.5 145 | 31.8 24.0 15.9 500.0 -29.9
7320.000 H 270.0 1.0 335 37.1 4.5 145 | 31.3 29.3 29.1 500.0 -24.7
12200.000 H 0.0 1.0 33.2 40.0 5.2 145 | 30.5 33.3 46.5 500.0 -20.6

NON- Harmonic emissions

Peak
1036.000 Vv 3.0 1.0 67.5 25.3 1.2 0.0 37.6 56.4 658.4 5000.0 -17.6
1720.000 Vv 3.0 1.0 714 27.3 15 0.0 36.8 63.4 1479.6 | 5000.0 -10.6
2008.300 V 188.0 1.0 67.8 28.1 1.6 0.0 | 36,5 61.0 1116.7 | 5000.0 | -13.0
2390.000 V 245.0 1.0 65.4 28.7 1.6 0.0 | 36.2 59.5 940.4 | 5000.0 | -14.5
2500.000 Vv 277.0 1.0 64.2 28.8 15 0.0 36.1 58.4 836.1 5000.0 -15.5
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2691.000 V 282.0 1.0 70.2 29.3 15 0.0 | 36.0 65.0 1779.7 | 5000.0 -9.0
1036.000 H 323.0 1.0 59.9 25.3 1.2 0.0 | 37.6 48.8 276.7 | 5000.0 | -25.1
1720.000 H 300.0 1.0 66.3 27.3 1.5 0.0 | 36.8 58.3 8225 | 5000.0 | -15.7
2008.300 H 280.0 1.0 69.5 28.1 1.6 0.0 | 36,5 62.7 1364.4 | 5000.0 | -11.3
2390.000 H 119.0 1.0 64.8 28.7 1.6 0.0 | 36.2 58.9 878.6 | 5000.0 | -15.1
2500.000 H 309.0 1.0 66.3 28.8 15 0.0 | 36.1 60.5 1064.8 | 5000.0 | -13.4
2691.000 H 123.0 1.0 65.9 29.3 1.5 0.0 | 36.0 60.8 1091.0 | 5000.0 | -13.2
Average
1036.000 \Y 3.0 1.0 56.9 25.3 1.2 0.0 | 37.6 45.8 195.9 500.0 -8.1
1720.000 \Y% 3.0 1.0 59.2 27.3 15 0.0 | 36.8 51.2 362.8 500.0 -2.8
2008.300 \Y 188.0 1.0 55.3 28.1 1.6 0.0 | 365 48.5 265.7 500.0 -5.5
2390.000 \Y% 245.0 1.0 53.8 28.7 1.6 0.0 | 36.2 47.9 248.2 500.0 -6.1
2500.000 \Y 277.0 1.0 53.3 28.8 15 0.0 | 36.1 475 2375 500.0 -6.5
2691.000 \Y% 282.0 1.0 56.4 29.3 15 0.0 | 36.0 51.2 364.2 500.0 -2.8
1036.000 H 323.0 1.0 49.6 25.3 1.2 0.0 | 37.6 38.5 84.0 500.0 -15.5
1720.000 H 300.0 1.0 53.7 27.3 15 0.0 | 36.8 45.7 192.2 500.0 -8.3
2008.300 H 280.0 1.0 55.2 28.1 1.6 0.0 | 36.5 48.3 2615 500.0 -5.6
2390.000 H 119.0 1.0 514 28.7 1.6 0.0 | 36.2 45.4 186.6 500.0 -8.6
2500.000 H 309.0 1.0 52.4 28.8 15 0.0 | 36.1 46.6 214.4 500.0 -7.4
2691.000 H 123.0 1.0 52.3 29.3 1.5 0.0 | 36.0 47.1 226.4 500.0 -6.9

High Channel 2479MHz

Frequency Polarity Azimuth A:: ' Lf:éel éo r:,tr (ézt;:e (?)lljctli ézg (L::\Zi (L:S\Zi Limit Margin
(MHz) HIV Degree m) (QP) (dB/m.) (dB). Corr. (dB) (dBuV/m) (V/m) (LV/m) (dB)
(dBuv) (dB)
Peak Unit upright
4958.000 H 270.0 1.0 | 509 32.7 3.6 0.0 | 318 55.4 589.5 | 5000.0 | -18.6
7437.000 H 180.0 10| 475 37.1 4.8 0.0 |313 58.2 811.6 | 5000.0 | -15.8
12395.000 H 180.0 10| 43.0 40.0 5.3 0.0 | 304 57.9 783.9 | 5000.0 | -16.1
4958.000 \Y 250.0 10| 527 32.7 3.6 0.0 | 318 57.2 722.7 | 5000.0 | -16.8
7437.000 \Y% 190.0 10| 505 37.1 4.8 0.0 |313 61.2 1146.5 | 5000.0 | -12.8
12395.000 V 250.0 10| 432 40.0 5.3 0.0 | 304 58.1 799.4 | 5000.0 | -15.9
Unit Flat
4958.000 \Y% 0.0 10| 472 32.7 3.6 0.0 | 318 51.7 385.0 | 5000.0 | -22.3
7437.000 \Y 90.0 10| 46.3 37.1 4.8 0.0 |313 57.0 706.9 | 5000.0 | -17.0
12395.000 \Y% 0.0 10| 44.0 40.0 5.3 0.0 | 304 58.9 879.6 | 5000.0 | -15.1
4958.000 H 0.0 10| 46.0 32.7 3.6 0.0 | 318 50.5 335.3 | 5000.0 | -23.5
7437.000 H 90.0 1.0 | 457 37.1 4.8 0.0 |313 56.4 659.7 | 5000.0 | -17.6
12395.000 H 0.0 10| 442 40.0 5.3 0.0 | 304 59.1 900.1 | 5000.0 | -14.9
Unit On Side
4958.000 \Y | 270.0 10| 452 32.7 3.6 0.0 | 318 49.7 305.8 | 5000.0 | -24.3
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SA Duty
Frequency Polarity Azimuth Akri]tt ' Level é) nrtr g‘;?:_e Cycle égﬁ E:\;gi E(e)\gi Limit Margin
(MH2) HV Degree | (m) (égﬁ\)/) dB/m) | (dB) %’; @B) | @Buvim) | (uvim) | ®VM | (dB)
7437.000 \Y 245.0 1.0 | 46.0 37.1 4.8 0.0 | 313 56.7 682.9 | 5000.0 | -17.3
12395.000 \/ 0.0 1.0 | 44.0 40.0 5.3 0.0 | 304 58.9 879.6 | 5000.0 | -15.1
4958.000 H 90.0 1.0 | 46.1 32.7 3.6 0.0 | 318 50.6 339.2 | 5000.0 | -23.4
7437.000 H 260.0 1.0 | 446 37.1 4.8 0.0 | 313 55.3 581.3 | 5000.0 | -18.7
12395.000 H 0.0 1.0 | 44.0 40.0 5.3 0.0 | 304 58.9 879.6 | 5000.0 | -15.1
Average Unit upright
4958.000 H 270.0 10| 411 32.7 3.6 | 145|318 31.1 35.9 500.0 | -22.9
7437.000 H 180.0 10| 36.2 37.1 48 | 145|313 32.4 41.6 500.0 | -21.6
12395.000 H 180.0 1.0 | 34.0 40.0 5.3 | 145 | 304 34.4 52.4 500.0 | -19.6
4958.000 \Y/ 250.0 1.0 | 433 32.7 3.6 | 145|318 33.3 46.4 500.0 | -20.6
7437.000 \Y 190.0 10| 387 37.1 48 | 145|313 34.9 55.5 500.0 | -19.1
12395.000 V 250.0 1.0 | 33.8 40.0 5.3 | 145 | 30.4 34.2 51.2 500.0 | -19.8
Unit Flat
4958.000 \Y/ 0.0 10| 352 32.7 3.6 | 145|318 25.2 18.2 500.0 | -28.8
7437.000 \Y 90.0 10| 335 37.1 48 | 145|313 29.7 30.5 500.0 | -24.3
12395.000 \Y 0.0 1.0 | 34.0 40.0 5.3 | 145 | 304 34.4 52.4 500.0 | -19.6
4958.000 H 0.0 1.0 | 35.0 32.7 3.6 | 145|318 25.0 17.8 500.0 | -29.0
7437.000 H 90.0 10| 341 37.1 48 | 145|313 30.3 32.7 500.0 | -23.7
12395.000 H 0.0 1.0 | 337 40.0 5.3 | 145 | 304 34.1 50.6 500.0 | -19.9
Unit On Side
4958.000 \Y/ 270.0 10| 338 32.7 3.6 | 145|318 23.8 15.5 500.0 | -30.2
7437.000 \Y 245.0 10| 334 37.1 48 | 145|313 29.6 30.2 500.0 | -24.4
12395.000 \Y 0.0 1.0 | 335 40.0 5.3 | 145 | 304 33.9 49.5 500.0 | -20.1
4958.000 H 90.0 1.0 | 348 32.7 3.6 | 145|318 24.8 17.4 500.0 | -29.2
7437.000 H 260.0 1.0 | 34.0 37.1 48 | 145|313 30.2 32.3 500.0 | -23.8
12395.000 H 0.0 10| 332 40.0 5.3 | 145 | 304 33.6 47.8 500.0 | -20.4
NON- Harmonic emissions
Peak

1036.000 \Y 3.0 10| 675 25.3 1.2 0.0 | 37.6 56.4 658.4 | 5000.0 | -17.6
1720.000 \Y 3.0 10| 714 27.3 15 0.0 | 36.8 63.4 1479.6 | 5000.0 | -10.6
2008.300 \Y/ 188.0 10| 67.8 28.1 1.6 0.0 | 365 61.0 1116.7 | 5000.0 | -13.0
2390.000 \Y 245.0 10| 654 28.7 1.6 0.0 | 36.2 59.5 940.4 | 5000.0 | -14.5
2500.000 \Y 277.0 10| 64.2 28.8 15 0.0 | 36.1 58.4 836.1 | 5000.0 | -15.5
2691.000 \Y 282.0 1.0 | 70.2 29.3 15 0.0 | 36.0 65.0 1779.7 | 5000.0 | -9.0
1036.000 H 323.0 1.0 | 59.9 25.3 1.2 0.0 | 37.6 48.8 276.7 | 5000.0 | -25.1
1720.000 H 300.0 1.0 | 66.3 27.3 15 0.0 | 36.8 58.3 8225 | 5000.0 | -15.7
2008.300 H 280.0 1.0 | 695 28.1 1.6 0.0 | 365 62.7 1364.4 | 5000.0 | -11.3
2390.000 H 119.0 10| 648 28.7 1.6 0.0 | 36.2 58.9 878.6 | 5000.0 | -15.1
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SA Duty
Frequency Polarity Azimuth AFT,: ' Level é) nrtr g?)?:_e Cycle égﬁ E:\;gi (If(e)\gi Limit Margin
(MHz) HV Degree | (m) (d(gﬁ\)/) dB/m) | (dB) %gé; @B) | @Buvim) | (uvim) | ®VM | (dB)
2500.000 H 309.0 10| 66.3 28.8 15 0.0 |36.1 60.5 1064.8 | 5000.0 | -13.4
2691.000 123.0 1.0 | 65.9 29.3 15 0.0 | 36.0 60.8 1091.0 | 5000.0 | -13.2
Average
1036.000 \Y 3.0 10| 56.9 25.3 1.2 0.0 | 37.6 45.8 195.9 500.0 -8.1
1720.000 \Y 3.0 1.0 | 59.2 27.3 15 0.0 | 36.8 51.2 362.8 500.0 -2.8
2008.300 \Y 188.0 1.0 | 553 28.1 1.6 0.0 | 365 48.5 265.7 500.0 -5.5
2390.000 \Y 245.0 10| 538 28.7 1.6 0.0 |36.2 47.9 248.2 500.0 -6.1
2500.000 \Y 277.0 10| 533 28.8 15 0.0 |36.1 475 237.5 500.0 -6.5
2691.000 \Y 282.0 10| 56.4 29.3 15 0.0 | 36.0 51.2 364.2 500.0 -2.8
1036.000 H 323.0 10| 49.6 25.3 1.2 0.0 |37.6 38.5 84.0 500.0 -15.5
1720.000 H 300.0 10| 537 27.3 15 0.0 |36.8 457 192.2 500.0 -8.3
2008.300 H 280.0 10| 55.2 28.1 1.6 0.0 | 365 48.3 261.5 500.0 -5.6
2390.000 H 119.0 10| 514 28.7 1.6 0.0 |36.2 45.4 186.6 500.0 -8.6
2500.000 H 309.0 10| 524 28.8 15 0.0 |36.1 46.6 214.4 500.0 -7.4
2691.000 H 123.0 10| 523 29.3 15 0.0 | 36.0 47.1 226.4 500.0 -6.9
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