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Abstract

This report has been prepared on behalf of Axiometric, LLC 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 (9/2007) 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
Axiometric, LLC 902 - 928 MHz Gateway Il Ethernet.

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 Axiometric, LLC 902 - 928 MHz Gateway Il Ethernet 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 Axiometric, LLC 902 - 928 MHz Gateway |l Ethernet complies with the limits for a Frequency
Hopping Spread Spectrum Transmitter device under FCC Part 15.247 (9/2007) 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 Knowledge Data Base (KDB) publication number 558074 entitled
“Measurement of Digital Transmission Systems operating under Section 15.247”. The measurement
equipment conforms to ANSI C63.2 Specifications for Electromagnetic Noise and Field Strength
Instrumentation.

1.3 Contract Information

Customer: Axiometric, LLC
10718 Vista Road
Columbia, MD 21044
Quotation Number: 63677

14 Test Dates
Testing was performed on the following date(s):  6/11-18/2007

1.5 Test and Support Personnel
Washington Laboratories, LTD James Ritter
Client Representative Frank Moody

WLL Report #9684-02 - Page 1 0f 41 - © 2008 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
S/IA Spectrum Analyzer
\ Volt

WLL Report #9684-02 - Page 2 of 41 -
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2 Equipment Under Test

2.1 EUT Ildentification & Description

The Axiometric, LLC Gateway Il Transceiver Unit acts as the central controller of the Axiometric, LCC
mesh wireless network. It sends synchronization and configuration information to the mesh nodes, and
collects information from the nodes. The Gateway Il communicates to the mesh nodes via a frequency
hopping spread spectrum RF link in the 902 MHz to 928 MHz ISM band. There are 2 configuration
options with this transceiver Unit:

The Gateway Il provides a backhaul RF link for the collected data by a wired Ethernet link. In this
option power to the Gateway 2 is provided over the LAN cable via a LAN power injector.

Table 1. Device Summary

ITEM DESCRIPTION
Manufacturer: Axiometric, LLC
FCC ID: VE4-GW2-DC
IC: TBD
Model: 902 - 927 MHz Gateway Il Ethernet

FCC Rule Parts:

§15.247

Industry Canada: RSS210
Frequency Range: 902.5-927MHz
Maximum Output Power: 189mW (22.7dBm)
Modulation: FHSS FSK
20dB Bandwidth: 180 kHz
Keying: Automatic
Type of Information: Data

Number of Channels: 50

Power Output Level Fixed

Antenna Type 5.5 dBi Whip
Interface Cables: None

Power Source & Voltage:

7-30VDC over LAN Port

2.2 Test Configuration

The Gateway Il Transceiver Unit was configured with a 5.5 dBi Whip Antenna and programmed via a
test port inside the enclosure that connected to a support laptop for test programming (this port is not
normally connected).

2.3 Testing Algorithm

The Gateway Il Transceiver Unit was programmed via support laptop to continuously transmit on 902.5,
915 and 927MHz. The unit was also programmed to hop it its normal operating mode.

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

WLL Report #9684-02 - Page 3 0f 41 - © 2008 Washington Laboratories, Ltd.
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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
KDB558074: “Measurement of Digital Transmission Systems operating under Section 15.247.”

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 = (A% + B>+ C3)"?/(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 #9684-02 - Page 4 of 41 - © 2008 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

Conducted Emissions

Asset # Manufacturer/Model Description Cal. Due
00069 HP, 85650A ADAPTER, QP 6/26/2007
00071 HP, 85685A PRESELECTOR, RF 6/26/2007
00073 HP, 8568B ANALYZER, SPECTRUM 6/26/2007
00053 HP, 11947A LIMITER, TRANSIENT 4/9/2008
00125 SOLAR, 8028-50-TS-24-BNC LISN 2/1/2008
00126 SOLAR, 8028-50-TS-24-BNC LISN 2/1/2008

Radiated Emissions

Asset # Manufacturer/Model Description Cal. Due
00618 HP 8563A ANALYZER, SPECTRUM 2/9/2008
00066 HP, 8449B PRE-AMPLIFIER, RF. 1-26.5GHZ 6/22/2007
00004 ARA, DRG-118/A ANTENNA, DRG, 1-18GHZ 2/2/2009
00069 HP, 85650A ADAPTER, QP 6/26/2007
00073 HP, 8568B ANALYZER, SPECTRUM 6/26/2007
00071 HP, 85685A PRESELECTOR, RF 6/26/2007
00007 ARA, LPB-2520 ANTENNA, BICONILOG ANTENNA 6/7/2008

Bench Conducted Emissions

Asset # Manufacturer/Model Description Cal. Due
00074 HP, 8593A ANALYZER, SPECTRUM 2/7/2008
00541 MEGAPHASE, LLC TM40-K1K1-36 CABLE, 36" BENCH TEST CABLE 9/11/2007
00528 AGILENT, E4446A ANALYZER, SPECTRUM 2/15/2008

WLL Report #9684-02
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4 Test Results

4.1 Duty Cycle Correction

I 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 108msec.

No Duty cycle correction is allowed

In Accordance with FCC Part 15.247 (a)(i) systems operating in the 902-928 MHz band with a
bandwidth of less than 250kHz and 50 hopping channels shall transmit no more than 0.4 seconds in any
20 second period. The following figures demonstrate compliance.

WLL Report #9684-02 - Page 6 of 41 - © 2008 Washington Laboratories, Ltd.
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Axiometric LLC, Gateway II Transceiver Unit, Part 15247 Time of Occupancy

Frequency 902 ShHz used. Omn time for a single Hop= 108ms

On time for a single Hop

Mote ( Mo additional Radiated duty cycle correction allowed for On times greater than 100ms)

# Agilent 83:08:54 Jun 18,

a Mkrl 168 ms

Ref 31 dBm #HAtten 48 dB @.23 dB

Log iR 1

dB/ :

Offst |

71

dB

LaRw |

v $2| _ | _ _ _ _ _ _ _ _

il i

£0: IMarker o I R L
108.0000000 ms (I m ‘ H‘l o ‘ ‘
0238 A

Center 902500 0 MHz - o = “épan B Hz

Res BH 188 kHz. #YBH 100 kHz

Figure 4-1. Duty Cycle Plot

Sweep 300 ms (601 pts)
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Axdometric LLC, Gateway 1 Transceiver Unit, Pt15247 Time Of Occupancy
One Pulse = 108mSec  (sec One Pulse Plot), 1Pulse per 20 Second Period
Limit= 0.4 Sec Maximum within 20 Second Period

Unit Conplies

Mkrl 1E5.7 ms

Ref 31 dBm #Atten 40 4B 23,28 dBm
Morm [ T T : T T T T T T '
Llog %
16
dB/
Dffst
21
dB

Loy

H‘\ \ \ | HH HW”
33 WC |

_ If | LA

£t I ||.

MM HMH\H | HMH\H \ umu HH\ \HH HH MHH

Center 992.500 @ MHz ' S - Span o HZ"
Fes BHW 388 kHz #EW 380 kHz sweep 28 5 (BAL pts)

Figure 4-2. Time of Occupancy

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: 902.5MHz 22.75dBm 30 dBm Pass
Mid Channel: 915.0MHz 22.77 dBm 30 dBm Pass
High Channel: 927.0MHz 22.50 dBm 30 dBm Pass

WLL Report #9684-02 - Page 8 of 41 - © 2008 Washington Laboratories, Ltd.
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Gateway 2 Pt 15.247 Peak Power Plot Freq=302 5MHz LIMIT i
30 T 1T 1 == = T T 1T 1 T T T T T T 1T T T [l T 1 ===
dBm - sk
20
10
LEVEL =4
a
LIMITA 40
=20
MKRE - =
* -20
- = LIMITZ
-40
LIMIT 2 - T
&0 { i I s || | 11 1 |1 | | | 1 { | | {i s R s B
A0Z.0000EE a0z 2000EE 802 3000EE 902 4000EE 90Z S5000EE B026000EE 302.7000EE S02.5000E6 803 .0000EE

Frequency

Axiometric JOB: 9624 ; CAWLLWc<iometric\Power_Low  14/Jund2007 11:21:51; James Ritter

F1 =902 476 MHz @ 22.75; F2=002477 MHz @ 22.75; DELTA = 151057 kHz@ 2.02283 4B

SA SETTINGS: RBW=3200 kHz; WVBW=1 MHz; SPAN=1MHz; SWEEF TIME=0.02; ATT=20 4B

HP2593A Aszet 00074 Cal Due 27708,

Figure 4-3. RF Peak Power, Low Channel
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Gateway 2 Ft 15247 Peak Fower Flot Freq=315hHz LIMIT |

30 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
dBm - 2]
- =" -l
20
10
LEVEL [
o
LIMITA .40
20
MKRS - -
¥ .30
E - Lz
-40
LiMIT 2 I -
&0 | 1 1 1 | | | | | 1 1 1 | | | | | | 1 | 1 | | | | | 1 | 1 |
214.5000E8 914 7000EE 814.5000E6 914 S000EE 31500006 315.1000EE 915200066 515 3000E8 215 SO00ES

Frequency

Axiometric JOB: 9624 ; CAWLLW<iometric\Power_Cen;  11/Junf2007 11:19:26; James Ritter

F1=914065 MHz @ 2277, F2=044065 MHz @2277;, DELTA=0Hz@O dB

SA SETTINGS: RBW=3200 kHz; WVBW=1 MHz; SPAN=1MHz; SWEEF TIME=0.02; ATT=20 4B

HP2593A Aszet 00074 Cal Due 27708,

Figure 4-4. RF Peak Power, Mid Channel
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& I WLPLOT

Gateway 2 Ft 15.247 Peak Power Flot | Freg= 927MHz LIMIT i
30 Tl T T T T T 2=l Ta— T T e T T T T T T Tez=1 el
dBm - ]
= ‘\-‘“"\\
10
LEVEL ]
a
LIMIT 1 .40
=20
MKERS - 1
* =20
- . LIMITZ
-40
LIMIT 2 B .
L L | - 1 | 11 4 | | (| | 1 { | | | 1 | | o=l JiE & |

50
926 G00EE 326 E00EE  B2E.VOOEE S26200EE 926 300EE  S9ZY000EE 927 100EE 927 .200EE 927 300EE 927 400EE 527 .500EER

Fraquency

Axiometric JOB: 9684 ; CAWLLWx<iometric\Power Hi;  11/Jun/2007 11:13:57; James Ritter
F1=826873 MHz @225, F2=026973 MHz @2245; DELTA=0Hz@0 4B

SA SETTINGS: RBUW=3200 kHz; WBW=1 MHz; SPAN=1MHz; SWEEF TIME= 0.02; ATT=20 4B

HP2593A Azzet 00074 Cal Due 207083,

Figure 4-5. RF Peak Power, High Channel

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 250kHz.

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

WLL Report #9684-02 - Page 11 of 41 - © 2008 Washington Laboratories, Ltd.



Axiometric, LLC FCC Certification Test Report
902 - 928 MHz Gateway Il Ethernet March 2008

LPLOT

Gateway 2 Pt 15.247 20dE Bandwidth Freq=502 ShHz LIMIT i

20 T T T T T T T T T T T T T T T T T T

R LA i

LEVEL
u] V\%I' Yy

LIMIT 4 - —

= /| s g

N " n Lhoan
-30
MERS E \/u ]H/ ) ol ]i'f||||| |
#*
- - LIMITZ
-40
LIMIT 2 B B
50 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A0z 2000ER 302 . 3000E8 S0z 4000E& A0z S000E8 502 BO00ES S0Z.7TO00ER 502 2000E8

Frequency

Aziometric JOB: 9634 ; CMVLLA=iometric20dB_BW_Lows;  11/Jun/2007 10:42:04; James Ritter

F1=902.596 MHz @-3.651; F2=002412 MHz @ -3.565; DELTA= 1774875 kHz@ 0.02605 4B

SA SETTINGE: RBUW=3 kHz; VBUW=10 kHz; SFAN=G00KHZ; SWEEF TIME=0.2; ATT=20 4B

HP2593A Aszet 00074 Cal Due 27708,

Figure 4-6. Occupied Bandwidth, Low Channel
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LPLOT
Gatewray 2 Pt 15.247 20dE Bandwidth Freq=215hiHz LIMIT |
20 T T T T T T T T T T T T T T T T T
dBm B ]
10
LEWEL
j Wﬂ 1 \W\ ;
7,
-10
B ¥ )
LIMIT 1 - -
- s

oy 77 !

fi
MKRS 30 A
' WW - ” W
— LiMmz

-40

LIMIT 2

G0
914 FOOOEE

414 S000EE 514 A000EE 915.0000EE 815 1000EE 9156, 2000EE 915 3000EE

Frequency

Aziometric JOB: 9634 ; CAMVLLA=iometric20dB_BW_Cen;  11/Jun/2007 10:47:42; James Ritter

F1=915007 MHz @-3.931; F2=914912 MHz @ -2.075; DELTA= 172247 kHz@ 0.04305 4B

SA SETTINGE: RBUW=3 kHz; VBUW=10 kHz; SFAN=G00KHZ; SWEEF TIME=0.2; ATT=20 4B

HP2593A Aszet 00074 Cal Due 27708,

Figure 4-7. Occupied Bandwidth, Mid Channel
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= EJ=IWLPLOT

Gatewray 2 Ft 15.247 20dE Bandwidth Flot | Freq= S27hMHz L o

30 T T T T T T T T T T T T T T T T T T
dBm - ]

LEveL j: mu‘ ﬂ"ﬂ
| AT |
o o W :
S SR 7 =
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-40

LIMIT 2 B .
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G0
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Fraquenoy

Axiometric JOB: 9624 ; CAMVLLAxiometric20dB_BW_Hi; 14/ Junf2007 10:541:12; James Ritter

F1=2927.002 MHz @ -4.265; F2=026912 MHz @ -4.281; DELTA=1722872 kHz@ 0.01640 4B

SA SETTINGE: RBUW=3 kHz; VBUW=10 kHz; SFAN=G00KHZ; SWEEF TIME=0.2; ATT=20 4B

HP2593A Aszet 00074 Cal Due 27708,

Figure 4-8. 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: 902.5MHz 177.6 kHz 250 kHz Pass
Mid Channel: 915.0MHz 178.9 kHz 250 kHz Pass
High Channel: 927.0MHz 179.9 kHz 250 kHz Pass

WLL Report #9684-02 - Page 14 of 41 - © 2008 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 the 20 dB bandwidth, whichever is greater. The maximum 20dB
bandwidth measured is 179.9kHz so the channel spacing must be more than 179.9kHz. In addition, for a
900-928MHz with a 20dB Bandwidth less than 250 kHz the number of hopping channels shall at least
50 channels.

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 30 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 1.5MHz.

The following are plots of the channel spacing and number of hopping channels data. The channel
spacing was measured to be 500 kHz and the number of channels used is 50.

2 EIEIWLRLOT

Gateway 2 Pt 15.247 Carrier Separation - Hopping Mode LIMIT 1

<10 S ey i e e ) e e T g B ) e e ) e s e e e L S e e e S
dBm — =)

s T el Failye) ]

N k] AR §
b 1/ :
o / Y “\,n :
~ & w/ " NEIE
e Bl A F

_ T LMz

-40

LIMIT 2 _ T

1 | | 1 | 1 1 | 1 1 | 1 | | 1 | | 1 | | 1 |
=50
902.0000EE 902, Z000EE 902 4000EE Q02 B000EE Q02.8000E8 Q03 .0000EE Q03 2000E8 903, 5000EE

Frequency

Aedometric JOB: 9624 ; CavLLvWedometicCarierSep;  110Junf2007 11:38:29; James Ritter

F1 =902 4220000000001 MHz @ 16.21; FZ=902.000 MHz @ 17.21; DELTA=9505625 kHz@ 090971 4B

S5A SETTINGS: RBUI=30 kHz; VBU=100 kHz; SPAN=1.5MHz; SWEEP TIME= 0.02; ATT=20 dB

HF2502A Aszet 00074 Cal Due 2702, Limit=20dBBEWY (17 2kHz or more)

Figure 4-9. Channel Spacing, 500kHz
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Pxiometric JOB: 9584 ; CMWVLLWx<iometricNumberOfHoppers;  11/Jun2007 12:02:34; James Ritter

F1 =002 506 MHz @ 22 64, F2 =927 015 MHz @ 2205, DELTA=245004 MH=z@ 0 59225 4B

SA SETTINGS: RBW=100 kHz; WVBW=100 kHz; SPAN=27 SMHz; SWEEF TIME=0.02; ATT=20 4B

HF25934 Aszet 00074 Cal Due 207008, Limit=50channels

Figure 4-10. Number of Channels

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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Axiometric JOB: 9684 ; CAWLLWeiometric\loChanSpur!;  A1Jun/2007 14:16:16; James Ritter
F1 =899.891 MHz @ -30.57; F2=837.538 MHz @ 2.5, DELTA=G2.3537 MHz@ 43.08912 dB
SASETTINGS: REW=100 kHz; VBW=200 kHz; SPAN=270MHz; SWEEFP TIME=0.02; ATT=20 dB
HP2593A Aszet 00074 Cal Due 207/08, Limit= 20dBc

Figure 4-11. Conducted Spurious Emissions, Low Channel 30 - 900MHz
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Axiometric JOB: 9684 ; CAWLLWeiometric\loChanSpur2;  A1Jun/2007 14:09:05; James Ritter

F1=002525 MHz @22.21; F2=9002 MHz @2.5; DELTA=G25 kHz@ 19.80721 4B

SASETTINGS: RBW=100 kHz; VBWW=300 kHz; SPAN=30MHz; SWEEF TIME= 0.02; ATT=20 dB

HP2593A Aszet 00074 Cal Due 207/08, Limit= 20dBc

Figure 4-12. Conducted Spurious Emissions, Low Channel 900MHz-930MHz
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SENSOR: NONE.TXT CABLES: cab_00541.td, NONE, TAT, ATT20DBFAD.TXT
F1= 180535 ¢Hz @-25.84; F2=120045 GHz @25 DELTA = 450040 MHz(@ 2533068 dB
SA SETTINGS: REW=100 kHz; WVEW=300 kHz; SPAN=4.07 GHz; SWEEP TIME= 0.02; ATT=20 dB
HPE5934 Asset 00074 Cal Due 2708, Limit= 20dBe

Figure 4-13. Conducted Spurious Emissions, Low Channel 930MhHz — 5GHz
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Axiometric JOB: 9684 ; CAOWLLWc<iometric\loChanSpurd;  A1/Jun/2007 14:51:54; James Ritter
F1 =2.408250000000001 GHz @-33.52; FZ2=9.491440000000001 GHz @ 2.5, DELTA =6.81061 MH=@ 36.02111 dB
SASETTINGE: RBU=100 kHz; VBW=200 kHz; SPAN=0GHz, SWEEF TIME= 0.02; ATT=20 dB
HF2593A Aszet 00074 Cal Due 277082, Limit= 20dB¢

Figure 4-14. Conducted Spurious Emissions, Low Channel 5 - 10GHz
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Axiometric JOB: 9634 ; CWVLLA=iometricdCenChanSpur!;  114Jun/2007 15:01:05; James Ritter
F1 =837 251 MHz @ -32.54 F2=828.975 MHz @ 2.5, DELTA=2827575 MHz@ 45.03765 4B
SASETTINGE: RBW=100 kHz; WVBW=200 kHz; SPAN=ST0MHz; SWEEFP TIME=0.02; ATT=20 dB
HF2593A Aszet 00074 Cal Due 277082, Limit= 20dB¢

Figure 4-15. Conducted Spurious Emissions, Mid Channel 30 - 900MHz
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Axiometric JOB: 9634 ; CAWLLWAxiometric\CenChanSpur2;  11/unf2007 14:57:42; James Ritter

F1=915181 MHz @22 56, F2Z=9028 MHz @25, DELTA= 122187 MH=@ 20 dB

SA SETTINGS: RBW=100 kHz; WVBW=200 kHz; SPAN=30MHz; SWEEF TIME= 0.02; ATT=20 dB

HP2593A Azzet 00074 Cal Due 207008, Limit=20dBe

Figure 4-16. Conducted Spurious Emissions, Mid Channel 900 - 930MHz
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SENSOR: NONE. TAT CABLES: cab_ 00544 td, HONE. TAT, ATTZ0DBFAD.TAT
F1=1.23031 GHz @-28.16; F2=1281422 GHz @25, DELTA=16.0203 MHz@ 3066121 4B

SA SETTINGS: RBW=100 kHz; WVBW=300 kHz; SPAN=4.07 GHz; SWEEF TIME= 0.02; ATT=20 dB

HFP2593A Aszet 00074 Cal Due 207708, Limit= 20dBec

Figure 4-17. Conducted Spurious Emissions, Mid Channel 930MHz — 5GHz
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Axiometric JOB: 9634 ; CWVLLA=iometricdCenChanSpurd;  114Jun/2007 15:33:38; James Ritter
F1=7.74825 GHz @ -33.46; Fz=77514 GHz @2.5; DELTA=3.15705 MHz@ 35.95831 4B
SASETTINGE: RBU=100 kHz; VBW=200 kHz; SPAN=0GHz, SWEEF TIME= 0.02; ATT=20 dB
HF2593A Aszet 00074 Cal Due 277082, Limit= 20dB¢

Figure 4-18. Conducted Spurious Emissions, Mid Channel 5 - 10GHz
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Axiometric JOB: 9624 ; CAMVLLAxiometrictHiChanSpurt; 14/ Junf2007 15:44:38; James Ritter
F1 =3843.2140000000004 MHz @ -32.81; F2=846.188 MHz @ 2.5, DELTA= 302568 MHz@ 45.30523 4B
SASETTINGE: RBW=100 kHz; WVBW=200 kHz; SPAN=ST0MHz; SWEEFP TIME=0.02; ATT=20 dB
HF2593A Aszet 00074 Cal Due 277082, Limit= 20dB¢

Figure 4-19. Conducted Spurious Emissions, High Channel 30 - 900MHz
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Axiometric JOB: 96284 ; CAMVLLAxiometriciHiChanSpui2; 11/ Junf2007 15:44:35; James Ritter

F1 = 827 1900000000001 MHz @ 22.5; F2 =923 MHz @ 2.5; DELTA =200 663 kHz@ 20 4B

SASETTINGS: RBW=100 kHz; VBWW=300 kHz; SPAN=30MHz; SWEEF TIME= 0.02; ATT=20 dB

HFP2593A Aszet 00074 Cal Due 207708, Limit= 20dBec

Figure 4-20. Conducted Spurious Emissions, High Channel 900 — 930MHz
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SENSOR: NONE. TAT CABLES: cab_ 00544 td, HONE. TAT, ATTZ0DBFAD.TAT
F1=18542 GHz @ -20.63;, F2=1846723 GHz @2.5; DELTA=7.419586 MHz@ 22.13186 4B

SA SETTINGS: RBW=100 kHz; WVBW=300 kHz; SPAN=4.07 GHz; SWEEF TIME= 0.02; ATT=20 dB

HFP2593A Aszet 00074 Cal Due 207708, Limit= 20dBec

Figure 4-21. Conducted Spurious Emissions, High Channel 930MHz - 5GHz
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Axiometric JOB: 9624 ; CAMVLLxiometrictHiChanSpurd;, 14/ Juni2007 16:07:31; James Ritter
F1=7.79525 GHz @ -32.38; F2=780326 GHz @2.5; DELTA=13.0062 MHz@ 3457208 4B
SASETTINGE: RBUY=100 kHz; VBW=200 kHz; SPAN=0GHz, SWEEF TIME= 0.03; ATT=20 dB
HF2593A Aszet 00074 Cal Due 277082, Limit= 20dB¢

Figure 4-22. Conducted Spurious Emissions, High Channel 5 - 10GHz
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Axiometric JOB: 9634 ; CoWLL\AxiometricdBandedge_Low; 4/ Jun/2007 16:32:32; James Rither

F1 =002 4500000000009 MHz @ 22.24; F2 = 001999 MHz @-20.20; DELTA= 451404 kHz@ 51 63302 4B

SASETTINGS: RBUW=30 kHz; VBW=100kHz; SPAN=ZMHz; SWEEF TIME=0.02; ATT=20 4B

HP2593A Azzet 00074 Cal Due 207008, Limit=20dBe

Figure 4-23. Lower Band Edge —Low Channel
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Axiometric JOB: 9624 ; CVLLVG=iometriciBandedge_Hi;  114Junf2007 16:18:16; James Ritter
F1=0827.03 MHz @ 21.92; F2=028 MHz @-35.04; DELTA =870 kH=z® 5695225 4B

SASETTINGS: RBUW=30 kHz; VBW=100kHz; SPAN=ZMHz; SWEEF TIME=0.02; ATT=20 4B

HP2593A Azzet 00074 Cal Due 207008, Limit=20dBe

Figure 4-24. Upper Band Edge —Hi Channel
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Axiometric JOB: 9634 ; CAWLLAxiometriciBandedge_Low Hopping;  11/Jund2007 16:34:35; James Ritter

F1 =802 4500000000001 MHz @ 22.13; F2 = 001999 MHz @-21.7; DELTA= 451448 kHz@ 53.23597 4B

SASETTINGS: RBUW=30 kHz; VBW=100kHz; SPAN=ZMHz; SWEEF TIME=0.02; ATT=20 4B

HP2593A Azzet 00074 Cal Due 207008, Limit=20dBe

Figure 4-25. Lower Band Edge- Hopping Mode
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Axiometric JOB: 9684 ; CMWLLWA<iometric\Bandedge_Hi_Hopping; 11/Jun/2007 16:27:13; James Ritter

F1=02703 MHz @218, F2=92303 MHz @-3308; DELTA=1 MHz@ 5487785 4B

SA SETTINGS: RBW=30 kHz; VBW=100 kHz; SFAN=2MHz; SWEEF TIME= 0.02; ATT=20 4B

HP2593A Aszet 00074 Cal Due 207/08, Limit= 20dBc

Figure 4-26. 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
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 Channel @ 902.5MHz
(Restricted Bands)
Transmitting at 902.5MHz w/ 5.5dBi whip antenna Unit mounts Vertically
<1000MHz
SA
Frequency Pol. Azimuth Hﬁir;tﬁ t Level C':A:) r;tr (éz?:fe g:g CL((;:’/ZI CL(:)\r/I;I Limit Margin
(MHz) HIV | Degree (m) (égﬁ\)/) @/m | @) | @8 | @Buvim) | vim) | ®V/M (dB)
75.120 \Y 180.0 12 21.6 7.4 15 0.0 30.5 33.6 100.0 -95
110.820 \Y4 190.0 1.3 12.8 11.2 1.7 0.0 25.7 19.2 150.0 -17.9
119.825 \Y 180.0 1.3 16.4 11.8 1.7 0.0 29.9 31.2 150.0 -13.6
125.000 \Y 270.0 1.3 13.2 114 2.1 0.0 26.7 21.6 150.0 -16.8
150.000 \Y 90.0 1.3 26.8 9.1 2.1 0.0 38.0 79.4 150.0 -55
162.980 \Y 270.0 14 14.5 10.1 2.3 0.0 26.9 22.1 150.0 -16.6
244.200 \Y 170.0 1.6 11.8 13.1 2.9 0.0 27.8 24.6 200.0 -18.2
275.000 \Y 180.0 1.6 8.9 15.0 3.0 0.0 26.9 22.1 200.0 -19.1
325.000 \Y 90.0 14 10.1 14.5 3.2 0.0 27.8 24.6 200.0 -18.2
400.000 \Y4 180.0 14 16.1 15.7 3.8 0.0 35.6 60.3 200.0 -10.4
980.440 \Y 180.0 15 19.2 22.4 6.8 0.0 48.4 262.0 500.0 -5.6
75.120 H 0.0 25 18.5 7.4 15 0.0 27.4 23.5 100.0 -12.6
110.820 H 180.0 3.0 135 11.2 1.7 0.0 26.4 20.8 150.0 -17.2
119.825 H 180.0 3.0 13.2 11.8 1.7 0.0 26.7 21.6 150.0 -16.8
125.000 H 180.0 3.5 18.3 114 2.1 0.0 31.8 38.9 150.0 -11.7
150.000 H 180.0 1.8 28.0 9.1 2.1 0.0 39.2 91.2 150.0 -4.3
275.000 H 270.0 3.3 7.6 15.0 3.0 0.0 25.6 19.1 200.0 -20.4
325.000 H 170.0 1.7 9.4 14.5 3.2 0.0 27.1 22.6 200.0 -18.9
400.000 H 90.0 1.9 12.5 15.7 3.8 0.0 32.0 39.8 200.0 -14.0
980.440 H 270.0 2.0 16.2 22.4 6.8 0.0 454 185.5 500.0 -8.6
>1000MHz
. Ant. SA Ant. Cable Amp Corr. Corr. L .
Fr(eigltﬁzr;cy E'(/)\I/ Agémrtéteh Height Level Corr. Corr. Gain Level Level (L\I/r?r::) I\/I(z;rg)m
9 (m) (dBpv) | (dB/m) (dB) (dB) (dBpv/m) (HV/m) H
Peak
1094.600 Vv 0.0 1.0 57.8 25.0 1.3 37.5 46.6 2131 5000.0 -27.4
1695.330 \Y 180.0 1.0 47.8 27.2 15 36.8 39.7 96.7 5000.0 -34.3
2707.500 \Y 270.0 1.0 52.0 29.5 15 36.0 47.0 223.9 5000.0 -27.0
3610.000 Vv 290.0 1.0 51.2 30.7 2.5 35.6 48.8 274.8 5000.0 -25.2
4512.500 Vv 180.0 1.0 42.7 32.0 3.3 35.5 42.5 133.7 5000.0 -31.5
5415.000 \Y 180.0 1.0 46.7 335 3.8 35.6 48.4 261.9 5000.0 -25.6
8122.500 Vv 190.0 1.0 425 374 6.1 35.8 50.2 322.0 5000.0 -23.8
9025.000 Vv 180.0 1.0 44.8 38.0 4.8 36.1 515 377.2 5000.0 -22.4
1094.600 H 180.0 1.0 54.6 25.0 1.3 37.5 43.4 147.1 5000.0 -30.6
1695.330 H 180.0 1.0 48.7 27.2 15 36.8 40.6 106.9 5000.0 -33.4
2707.500 H 190.0 1.0 47.8 29.5 15 36.0 42.8 138.5 5000.0 -31.1
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Frequency | Pol. | Azimutn | co | B0 B | G AT TR | T | Limit | Margin
(MHz) HIV | Degree (m) @Buv) | @Bm) | ©@8) | @B) | @Buvim) | (uvim) | ®V/M (dB)
3610.000 H 200.0 1.0 54.2 30.7 2.5 35.6 51.8 388.2 5000.0 -22.2
4512.500 H 170.0 1.0 42.5 32.0 3.3 35.5 42.4 131.1 5000.0 -31.6
5415.000 H 190.0 1.0 51.8 335 3.8 35.6 53.5 4745 5000.0 -20.5
8122.500 H 180.0 1.0 42.8 37.4 6.1 35.8 50.5 334.4 5000.0 -23.5
9025.000 H 180.0 1.0 47.0 38.0 4.8 36.1 53.7 484.3 5000.0 -20.3
Average
1094.600 Vv 0.0 1.0 47.0 25.0 1.3 375 35.8 61.3 500.0 -18.2
1695.330 Vv 180.0 1.0 34.8 27.2 1.5 36.8 26.7 21.6 500.0 -27.3
2707.500 Vv 270.0 1.0 49.3 29.5 15 36.0 44.3 164.6 500.0 -9.6
3610.000 Vv 290.0 1.0 48.3 30.7 2.5 35.6 459 198.2 500.0 -8.0
4512.500 Vv 180.0 1.0 33.2 32.0 3.3 355 33.0 44.8 500.0 -21.0
5415.000 Vv 180.0 1.0 40.7 335 3.8 35.6 42.4 131.3 500.0 -11.6
8122.500 Vv 190.0 1.0 32.0 37.4 6.1 35.8 39.7 96.1 500.0 -14.3
9025.000 Vv 180.0 1.0 36.1 38.0 4.8 36.1 42.8 138.1 500.0 -11.2
1094.600 H 180.0 1.0 43.0 25.0 1.3 375 31.8 38.7 500.0 -22.2
1695.330 H 180.0 1.0 33.9 27.2 15 36.8 25.8 195 500.0 -28.2
2707.500 H 190.0 1.0 42,7 29.5 15 36.0 37.7 76.5 500.0 -16.3
3610.000 H 200.0 1.0 52.2 30.7 2.5 35.6 49.8 308.3 500.0 -4.2
4512.500 H 170.0 1.0 31.7 32.0 3.3 355 31.6 37.8 500.0 -22.4
5415.000 H 190.0 1.0 46.7 335 3.8 35.6 48.4 261.9 500.0 -5.6
8122.500 H 180.0 1.0 32.0 37.4 6.1 35.8 39.7 96.1 500.0 -14.3
9025.000 H 180.0 1.0 36.2 38.0 4.8 36.1 42.9 139.7 500.0 -11.1
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Table 6: Radiated Emission Test Data- Low Channel @ 915MHz
(Restricted Bands)
Transmitting at 915MHz w/ 5.5dBi whip antenna Unit mounts Vertically
<1000MHz
SA
Frequency Pol. Azimuth Hﬁirgﬁ t Level C/:D:) r;tr (éz?:fe g:g CL((;:’/ZI CL(:)\r/I;I Limit Margin
(MHz) HIV | Degree (m) (égﬁ\)/) @/m | @) | @8 | @Buvim) | vim) | ®V/M (dB)
75.120 \Y 180.0 12 21.6 7.4 15 0.0 30.5 33.6 100.0 -95
110.820 \Y% 190.0 1.3 12.8 11.2 17 0.0 25.7 19.2 150.0 -17.9
119.825 \Y 180.0 1.3 16.4 11.8 1.7 0.0 29.9 31.2 150.0 -13.6
125.000 Vv 270.0 1.3 13.2 11.4 2.1 0.0 26.7 21.6 150.0 -16.8
150.000 \Y 90.0 1.3 26.8 9.1 2.1 0.0 38.0 79.4 150.0 -55
162.980 \Y% 270.0 14 14.5 10.1 2.3 0.0 26.9 22.1 150.0 -16.6
244.200 \Y 170.0 1.6 11.8 13.1 2.9 0.0 27.8 24.6 200.0 -18.2
275.000 \Y% 180.0 1.6 8.9 15.0 3.0 0.0 26.9 22.1 200.0 -19.1
325.000 \Y 90.0 14 10.1 14.5 3.2 0.0 27.8 24.6 200.0 -18.2
400.000 \Y% 180.0 14 16.1 15.7 3.8 0.0 35.6 60.3 200.0 -10.4
992.940 \Y 90.0 25 17.3 22.5 6.8 0.0 46.6 214.2 500.0 -7.4
75.120 H 0.0 25 18.5 7.4 15 0.0 27.4 23.5 100.0 -12.6
110.820 H 180.0 3.0 135 11.2 17 0.0 26.4 20.8 150.0 -17.2
119.825 H 180.0 3.0 13.2 11.8 1.7 0.0 26.7 21.6 150.0 -16.8
125.000 H 180.0 3.5 18.3 11.4 2.1 0.0 31.8 38.9 150.0 -11.7
150.000 H 180.0 1.8 28.0 9.1 2.1 0.0 39.2 91.2 150.0 -4.3
275.000 H 270.0 3.3 7.6 15.0 3.0 0.0 25.6 19.1 200.0 -20.4
325.000 H 170.0 1.7 9.4 14.5 3.2 0.0 27.1 22.6 200.0 -18.9
400.000 H 90.0 1.9 12.5 15.7 3.8 0.0 32.0 39.8 200.0 -14.0
992.940 H 2.3 0.0 12.3 22.5 6.8 0.0 41.6 120.5 500.0 -12.4
>1000MHz
. Ant. SA Ant. Cable Amp Corr. Corr. L .
Fr(eigltﬁzr;cy ::(/)\I/ Agémrtégh Height Level Corr. Corr. Gain Level Level (L\I/r?r::) I\/I(z;rg)m
9 (m) (dBpv) | (dB/m) (dB) (dB) (dBpv/m) (HV/m) H
Peak
1092.230 Vv 180.0 1.0 53.0 25.0 1.3 37.5 41.7 122.1 5000.0 -32.2
1676.055 \Y 180.0 1.0 475 27.1 15 36.8 39.3 92.5 5000.0 -34.7
2745.000 \Y 200.0 1.0 46.7 29.6 15 36.0 41.8 122.4 5000.0 -32.2
3660.000 Vv 270.0 1.0 50.2 30.8 2.5 35.5 47.9 249.1 5000.0 -26.1
4575.000 Vv 180.0 1.0 43.7 32.1 3.4 35.5 43.7 152.3 5000.0 -30.3
7320.000 \Y 180.0 1.0 44.2 37.1 4.5 35.8 50.0 316.4 5000.0 -24.0
8235.000 \Y 200.0 1.0 43.0 37.5 5.9 35.9 50.5 336.0 5000.0 -23.5
9150.000 Vv 180.0 1.0 45.0 38.1 4.8 36.2 51.8 388.9 5000.0 -22.2
1092.230 H 0.0 1.0 53.8 25.0 1.3 37.5 42.6 134.4 5000.0 -31.4
1676.055 H 0.0 1.0 47.0 27.1 15 36.8 38.8 87.4 5000.0 -35.2
2745.000 H 180.0 1.0 48.8 29.6 15 36.0 43.9 157.0 5000.0 -30.1
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Frequency | Pol. | Azimutn | co | B0 B | G AT TR | T | Limit | Margin
(MHz) HIV | Degree (m) @Buv) | @Bm) | ©@8) | @B) | @Buvim) | (uvim) | ®V/M (dB)
3660.000 H 190.0 1.0 525 30.8 2.5 355 50.3 325.7 5000.0 -23.7
4575.000 H 180.0 1.0 435 32.1 3.4 35.5 43.5 149.4 5000.0 -30.5
7320.000 H 180.0 1.0 46.7 37.1 45 35.8 52.5 421.9 5000.0 -21.5
8235.000 H 180.0 1.0 43.5 375 5.9 35.9 51.0 355.9 5000.0 -23.0
9150.000 H 190.0 1.0 49.3 38.1 4.8 36.2 56.1 640.2 5000.0 -17.9
Average
1092.230 Vv 180.0 1.0 43.8 25.0 1.3 375 325 42.3 500.0 -21.4
1676.055 Vv 180.0 1.0 35.8 27.1 1.5 36.8 27.7 241 500.0 -26.3
2745.000 Vv 200.0 1.0 39.2 29.6 15 36.0 34.3 51.6 500.0 -19.7
3660.000 Vv 270.0 1.0 46.0 30.8 2.5 35.5 43.8 154.1 500.0 -10.2
4575.000 Vv 180.0 1.0 36.5 32.1 34 355 36.5 66.7 500.0 -17.5
7320.000 Vv 180.0 1.0 34.8 37.1 4.5 35.8 40.7 108.0 500.0 -13.3
8235.000 Vv 200.0 1.0 32.0 37.5 59 35.9 39.5 94.7 500.0 -14.5
9150.000 Vv 180.0 1.0 35.1 38.1 4.8 36.2 419 124.4 500.0 -12.1
1092.230 H 0.0 1.0 39.7 25.0 1.3 375 28.4 26.3 500.0 -25.6
1676.055 H 0.0 1.0 35.3 27.1 15 36.8 27.2 22.8 500.0 -26.8
2745.000 H 180.0 1.0 43.3 29.6 15 36.0 38.4 83.3 500.0 -15.6
3660.000 H 190.0 1.0 49.8 30.8 2.5 355 47.6 239.5 500.0 -6.4
4575.000 H 180.0 1.0 34.7 32.1 34 355 34.7 54.0 500.0 -19.3
7320.000 H 180.0 1.0 40.3 37.1 45 35.8 46.2 203.4 500.0 -7.8
8235.000 H 180.0 1.0 32.1 37.5 5.9 35.9 39.6 95.8 500.0 -14.4
9150.000 H 190.0 1.0 40.5 38.1 4.8 36.2 47.3 231.6 500.0 -6.7
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Table 7: Radiated Emission Test Data- Low Channel @ 927MHz
(Restricted Bands)
Transmitting at 927MHz w/ 5.5dBi whip antenna Unit mounts Vertically
<1000MHz
SA
Frequency Pol. Azimuth Hﬁir;tﬁ t Level C':A:) r;tr (éz?:fe g:g CL((;:’/ZI CL(:)\r/I;I Limit Margin
(MHz) HIV | Degree (m) (égﬁ\)/) @/m | @) | @8 | @Buvim) | vim) | ®V/M (dB)
75.120 \/ 180.0 1.2 21.6 7.4 15 0.0 30.5 33.6 100.0 -9.5
110.820 V 190.0 1.3 12.8 11.2 1.7 0.0 25.7 19.2 150.0 -17.9
119.825 \Y/ 180.0 1.3 16.4 11.8 1.7 0.0 29.9 31.2 150.0 -13.6
125.000 V 270.0 1.3 13.2 114 2.1 0.0 26.7 21.6 150.0 -16.8
150.000 \/ 90.0 1.3 26.8 9.1 2.1 0.0 38.0 79.4 150.0 -5.5
162.980 V 270.0 1.4 145 10.1 2.3 0.0 26.9 22.1 150.0 -16.6
244.200 \Y/ 170.0 1.6 11.8 13.1 2.9 0.0 27.8 24.6 200.0 -18.2
275.000 V 180.0 1.6 8.9 15.0 3.0 0.0 26.9 22.1 200.0 -19.1
325.000 \/ 90.0 14 10.1 145 3.2 0.0 27.8 24.6 200.0 -18.2
400.000 V 180.0 1.4 16.1 15.7 3.8 0.0 35.6 60.3 200.0 -10.4
966.016 \Y/ 180.0 1.5 18.3 22.3 6.8 0.0 47.4 233.5 500.0 -6.6
75.120 H 0.0 25 18.5 7.4 15 0.0 27.4 23.5 100.0 -12.6
110.820 H 180.0 3.0 135 11.2 1.7 0.0 26.4 20.8 150.0 -17.2
119.825 H 180.0 3.0 13.2 11.8 1.7 0.0 26.7 21.6 150.0 -16.8
125.000 H 180.0 35 18.3 114 2.1 0.0 31.8 38.9 150.0 -11.7
150.000 H 180.0 1.8 28.0 9.1 2.1 0.0 39.2 91.2 150.0 -4.3
275.000 H 270.0 3.3 7.6 15.0 3.0 0.0 25.6 19.1 200.0 -20.4
325.000 H 170.0 1.7 9.4 145 3.2 0.0 27.1 22.6 200.0 -18.9
400.000 H 90.0 1.9 125 15.7 3.8 0.0 32.0 39.8 200.0 -14.0
993.028 H 180.0 14 13.9 22.5 6.8 0.0 43.2 144.8 500.0 -10.8
>1000MHz
. Ant. SA Ant. Cable Amp Corr. Corr. L .
Freﬂtﬁncy E'(/)\I/ Aglmruth Height Level Corr. Corr. Gain Level Level L\I/r;:: Mzz‘rgm
(MHz) egree (m) @Buv) | @BMm) | (@B) | (@B) @Buvim) | (uvim) | ®V/M (dB)
Peak
2781.000 \ 200.0 1.0 46.3 29.6 15 36.0 415 118.4 5000.0 -32.5
3708.000 V 180.0 1.0 50.3 30.8 2.6 35.5 48.2 257.8 5000.0 -25.8
4635.000 \ 170.0 1.0 44.8 32.2 34 35.5 449 176.6 5000.0 -29.0
7416.000 \% 180.0 1.0 46.7 37.1 4.8 35.8 52.8 436.2 5000.0 -21.2
8343.000 \% 90.0 1.0 42.8 37.5 5.8 35.9 50.2 324.8 5000.0 -23.7
1093.000 V 10.0 1.0 52.3 25.0 1.3 375 411 113.1 5000.0 -32.9
2781.000 H 180.0 1.0 47.7 29.6 15 36.0 42.9 139.1 5000.0 -31.1
3708.000 H 180.0 1.0 51.8 30.8 2.6 35.5 49.7 306.4 5000.0 -24.3
4635.000 H 170.0 1.0 445 32.2 34 35.5 44.6 170.0 5000.0 -29.4
7416.000 H 180.0 1.0 46.5 37.1 4.8 35.8 52.6 427.7 5000.0 -21.4
8343.000 H 180.0 1.0 42.7 37.5 5.8 35.9 50.1 318.9 5000.0 -23.9
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. Ant. SA Ant. Cable Amp Corr. Corr. I .
Fr?\c;llﬁncy 57\'/ Aglmuth Height Level Corr. Corr. Gain Level Level L\'/r;"t Mzgm
(MHz) egree (m) (@Buv) | (dB/m) | (dB) (dB) @uvim) | (uvim) | ®V/M (dB)
1093.000 H 200.0 1.0 51.2 25.0 1.3 37.5 39.9 99.3 5000.0 -34.0
Average
2781.000 \Y 200.0 1.0 39.0 29.6 15 36.0 34.2 51.1 500.0 -19.8
3708.000 Vv 180.0 1.0 46.7 30.8 2.6 35.5 44.6 169.1 500.0 -94
4635.000 Vv 170.0 1.0 34.0 32.2 3.4 35.5 34.1 50.8 500.0 -19.9
7416.000 \Y 180.0 1.0 36.5 37.1 4.8 35.8 42.6 135.3 500.0 -11.4
8343.000 \Y 90.0 1.0 315 375 5.8 35.9 38.9 88.1 500.0 -15.1
1093.000 Vv 10.0 1.0 42.8 25.0 1.3 37.5 31.6 37.9 500.0 -22.4
2781.000 H 180.0 1.0 41.2 29.6 15 36.0 36.3 65.6 500.0 -17.6
3708.000 H 180.0 1.0 425 30.8 2.6 35.5 40.4 104.6 500.0 -13.6
4635.000 H 170.0 1.0 34.2 32.2 3.4 35.5 34.3 51.8 500.0 -19.7
7416.000 H 180.0 1.0 35.3 37.1 4.8 35.8 41.4 117.8 500.0 -12.6
8343.000 H 180.0 1.0 31.7 375 5.8 35.9 39.1 90.2 500.0 -14.9
1093.000 H 200.0 1.0 41.3 25.0 1.3 37.5 30.1 31.9 500.0 -23.9
4.7 Conducted Emissions
4.7.1 Requirements
Test Arrangement: Table Top
Compliance Standard: FCC Part 15.207
Compliance Limits
Frequency Quasi-peak Average
0.15-0.5MHz 66 to 56dBuV 56 to 46dBuV
0.5 to 5SMHz 56dBuvV 46dBuv
0.5-30MHz 60dBuvV 50dBuv

4.7.2 Test Procedure

The EUT was placed on an 80 cm high 1 X 1.5 m non-conductive table above a ground plane. Power to
the EUT was provided through a Solar Corporation 50 Q/50 uH Line Impedance Stabilization Network
bonded to a 3 X 2 meter ground plane. The LISN has its AC input supplied from a filtered AC power
source. Power was supplied to the peripherals through a second LISN. The peripherals were placed on
the table in accordance with ANSI C63.4-2001. Power and data cables were moved about to obtain
maximum emissions.

WLL Report #9684-02

- Page 39 of 41 -

© 2008 Washington Laboratories, Ltd.




Axiometric, LLC FCC Certification Test Report
902 - 928 MHz Gateway Il Ethernet March 2008

The 50 Q output of the LISN was connected to the input of the spectrum analyzer and the emissions in
the frequency range of 150 kHz to 30 MHz were measured. The detector function was set to quasi-peak,
peak, or average as appropriate, and the resolution bandwidth during testing was at least 9 kHz, with all
post-detector filtering no less than 10 times the resolution bandwidth.

At frequencies where quasi-peak or peak measurements comply with the average limit, no average
measurements need be performed.

4.7.3 Test Data
Table 11 and 12 provide the test results for phase and neutral line power line conducted emissions. Tests
were performed at 120VAC via the LAN power injector for the power over ethernet.
Table 8: Conducted Emission Test Data Configuration 2
Used Power supply AC/DC -Linksys AM-12500 ser # CY006021 to supply power to LAN Power injector
LINE 1 - NEUTRAL 120 VAC

Frequenc Level Cable | LISN Limit Level Margin Level Cable Level Limit Margin
(l\(jIHz) y QP Loss | Corr QP Corr QP AVG | Loss | Corr AVG AVG
(dBuv) | (dB) | (dB) | (dBpV) | (dBuv) (dB) (dBuv) | (dB) | (dBpv) | (dBpv) (dB)
0.150 40.0 10.1 04 66.0 50.5 -15.5 3.3 10.1 13.8 56.0 -42.2
0.264 37.6 10.2 0.2 61.3 48.0 -13.3 8.2 10.2 18.6 51.3 -32.7
1.600 15.2 10.5 0.4 56.0 26.1 -29.9 8.4 10.5 19.3 46.0 -26.7

12.746 24.4 11.9 2.4 60.0 38.7 -21.3 195 11.9 33.8 50.0 -16.2
17.693 22.3 12.2 3.6 60.0 38.2 -21.8 18.5 12.2 344 50.0 -15.6
23.120 24.6 12.5 4.9 60.0 42.0 -18.0 214 12.5 38.8 50.0 -11.2
26.608 24.8 12.7 5.6 60.0 43.1 -16.9 21.9 12.7 40.2 50.0 -9.8
28.680 245 12.8 6.1 60.0 43.3 -16.7 21.3 12.8 40.1 50.0 -9.9

LINE 2 — Phase 120 VAC

Frequenc Level Cable | LISN Limit Level Margin Level Cable Level Limit Margin
(I\?IHZ) Y1 op Loss | Corr | QP Corr QP AVG | Loss | Corr | AVG | AVG
(dBpv) | (dB) | (dB) | (dBuV) | (dBpV) (dB) (dBpv) | (dB) | (dBuv) | (dBuv) (dB)
0.150 40.3 10.1 0.8 66.0 51.2 -14.8 25 10.1 134 56.0 -42.6
0.264 38.5 10.2 0.4 61.3 49.1 -12.2 5.3 10.2 15.9 51.3 -35.4
1.600 16.3 10.5 0.3 56.0 27.1 -28.9 8.7 105 195 46.0 -26.5

12.746 25.6 11.9 1.8 60.0 39.3 -20.7 21.0 119 34.7 50.0 -15.3
17.693 25.9 12.2 2.7 60.0 40.9 -19.1 20.3 12.2 35.3 50.0 -14.7
23.120 23.1 125 3.9 60.0 39.5 -20.5 20.7 125 37.1 50.0 -12.9
26.608 27.1 12.7 4.6 60.0 44.4 -15.6 242 12.7 41.5 50.0 -8.5

28.680 28.5 12.8 5.1 60.0 46.3 -13.7 25.9 12.8 43.7 50.0 -6.3
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