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Abstract

This report has been prepared on behalf of CoopereP Systems to support the attached
Application for Equipment Authorization. The tegfport and application are submitted for a
Frequency Hopping Spread Spectrum Transmitter uRderl5.247 (10/2010) of the FCC Rules

and Regulations and Spectrum Management and Teteoaioations Policy RSS-210 issue 8 of

Industry Canada. This Certification Test Reportudonents the test configuration and test results
for the Cooper Power Systems RFN420CL (1W, NZ) Medu

Testing was performed on an Open Area Test SiteT@®Aof Washington Laboratories, Ltd,
7560 Lindbergh Drive, Gaithersburg, MD 20879. $igscription and site attenuation data have
been placed on file with the FCC's Sampling and $desments Branch at the FCC laboratory in
Columbia, MD. The Industry Canada OATS numbers3@25A-1 and 3035A-2 for Washington
Laboratories, Ltd. Site 1 and Site 2, respectivéashington Laboratories, Ltd. has been
accepted by the FCC and approved by ACLASS undeifiCate AT-1448 as an independent
FCC test laboratory.

The Cooper Power Systems RFN420CL (1W, NZ) Modwenglies with the limits for a
Frequency Hopping Spread Spectrum Transmitter demier FCC Part 15.247 and Industry
Canada RSS-210.

Revision History Description of Change Date

Rev 0 Initial Release December 13, 2012

Rev 1 Table 1 on page 3 corrected to reflect coeeussion| January 2, 2013
designator and Highest TX spurious Emission.
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1 Introduction
1.1 Compliance Statement

The Cooper Power Systems RFN420CL (1W, NZ) Modamies with the limits for a Frequency
Hopping Spread Spectrum Transmitter device undeZ Part 15.247 (10/2010) and Industry Canada

RSS-210 issue 8.
1.2 Test Scope

Tests for radiated and conducted (at antenna tafjngmissions were performed. All measurements
were performed in accordance with FCC Public Noti2&-00-705 “Measurement Guidance for

Frequency Hopping Spread Spectrum Systems. Theunegasnt equipment conforms to ANSI C63.2

Specifications for Electromagnetic Noise and Filcength Instrumentation.

1.3 Contract Information
Customer:

Purchase Order Number:

Quotation Number:

1.4 Test Dates

Testing was performed on the following date(s):
1.5 Test and Support Personnel

Washington Laboratories, LTD

Client Representative

Cooper Power Systems
910 Clopper Rd. Ste 201S
Gaithersburg, MD, 20878

4504981014
67208

/2612012 to 12/6/2012

James Ritter
Steve Seymour
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1.6 Abbreviations

A Ampere
ac alternatingcurrent
AM Amplitude Modulation
Amps Amperes
b/s bits persecond
BW BandVidth
CE ConductecEmission
cm centimeter
CW ContinuousWave
dB deciBel
dc direct current
EMI Electranagneticl nterference
EUT EquipmentUnderTest
FM FrequencyM odulation
G giga - prefix for 18 multiplier
Hz Hertz
IF I ntermediatd-requency
k kilo - prefix for 10° multiplier
LISN Line Impedancé&tabilizationNetwork
M Mega - prefix for 1®multiplier
m meter
U micro - prefix for 10° multiplier
NB Narrowband
QP QuasiPeak
RE RadiatedEmissions
RF RadioFrequency
rms root-meansquare
SN Serial Number
S/A SpectrumAnalyzer
V Volt

WLL Report #12770 Rev.1 -20f74 -
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2 Equipment Under Test
2.1 EUT Identification & Description

The RFN420CL(1W,N2Z) is a radio communications dewdesigned for use in Itron C2SX and C2SXD
meters. It enables communication between the naetdra remotely located Gateway or Relay Node
device using an RF mesh network. The RFN420CL(1\&), ptovides a 915 MHz radio interface to an

RF mesh network.

Table 1: Device Summary

ITEM DESCRIPTION

Manufacturer: Cooper Power Systems

FCC ID: P9X-420CL1WNZ

IC: 6766A-420CL1IWNZ

Model: RFN420CL (1W,NZ)

FCC Rule Parts: §15.247

Industry Canada: RSS210

Frequency Range: 902.75 — 927.25MHz

Maximum Output Power: 29.67dBm (927mW)

Modulation: FSK

Occupied Bandwidth: 485.3kHz

Keying: Automatic

Type of Information: Data

Number of Channels: 50

Power Output Level Variable from -29.58dBm to ZR&iBm

Antenna Connector MCX

Antenna Type 3 antennas:
HGV-906U- Omnidirectional — 6dBi Gain
TRA9023NP - Antenex Phantom 902-928MHz — 3dB Gain
Integral wire dipole -1 dBi

Interface Cables: None (plug in module)

Power Source & Voltage: 120/240VAC

Emission Designator 485KFXD

Highest TX spurious Emission 206.2uV/m@3m- 2781.HaM

Highest RX Spurious 74.4uV/m @ 3m- 46.6MHz

Emission

2.2 Test Configuration

The Cooper Power Systems RFN420CL (1W,NZ), Equigrabkmder Test (EUT), was operated from a
115Vac power supply. Programming commands were fsemt a support laptop via a custom RS232
adaptor board to a header on the EUT module

2.3 Testing Algorithm

The RFN420CL (1W,NZ) was programmed for operatimont a support laptop via a custom RS232
adaptor board to a header on the EUT module. UT@aTeFrmPro console program was used on the
support laptop to enter commands setting the EUldalesired channel or hopping mode.

Worst case emission levels are provided in therésstlts data.
2.4 Test Location

All measurements herein were performed at Washing#aboratories, Ltd. test center in Gaithersburg,
MD. Site description and site attenuation data Hasen placed on file with the FCC's Sampling and

WLL Report #12770 Rev.1 -30f 74 - © 2013 Washington Laboratories, Ltd.
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Measurements Branch at the FCC laboratory in CoiajD. The Industry Canada OATS numbers
are 3035A-1 and 3035A-2 for Washington Laboratoii¢d. Site 1 and Site 2, respectively. Washington
Laboratories, Ltd. has been accepted by the FCGipprbved by ACLASS under Certificate AT-1448
as an independent FCC test laboratory.

2.5 Measurements
2.5.1 References

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

ANSI C63.2 Specifications for Electromagnetic Nagswl Field Strength Instrumentation

ANSI C63.4 Methods of Measurement of Radio NoisemfrLow-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 guent tested. The basis for uncertainty calculatiess
ANSI/NCSL Z540-2-1997 with a type B evaluation betstandard uncertainty. Elements contributing
to the standard uncertainty are combined usingré#od described in Equation 1 to arrive at thal tot
standard uncertainty. The standard uncertainty uftiplied by the coverage factor to determine the
expanded uncertainty which is generally accepteduge in commercial, industrial, and regulatory
applications and when health and safety are coadgigee Equation 2). A coverage factor was selected
to yield a 95% confidence in the uncertainty estioma

WLL Report #12770 Rev.1 -40f74 - © 2013 Washington Laboratories, Ltd.
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Equation 1: Standard Uncertainty

A az .\ b2 N Cz N
C = — . 2 . 2 . 2 -------
div,” div," div,
Where y = standard uncertainty
a, b, c,.. =individual uncertainty elements

= the individual uncertainty element divisor based
on the probability distribution

Divisor = 1.732 for rectangular distribution
Divisor = 2 for normal distribution
Divisor = 1.414 for trapezoid distribution

DiVa, by c

Equation 2: Expanded Uncertainty

U =ku,

Where U = expanded uncertainty
k = coverage factor
k< 2 for 95% coverage (ANSI/NCSL Z540-2 Annex G)
Uc = standard uncertainty

The measurement uncertainty complies with the marimallowed uncertainty from CISPR 16-
4-2. Measurement uncertainty_is not used to adhestmeasurements to determine compliance.
The expanded uncertainty values for the varioupesin the WLL accreditation are provided in
Table 2 below.

Table 2: Expanded Uncertainty List

Expanded
Scope Standard(s) Unc%rtain ty

Conducted Emissions CISPR11, CISPR22, CISPR14,F&€C15 2.63dB
Radiated Emissions CISPR11, CISPR22, CISPR14, R2C1B 455 dB

3 Test Equipment
Table 3 shows a list of the test equipment usedasurements along with the calibration infornratio

WLL Report #12770 Rev.1 -50f 74 - © 2013 Washington Laboratories, Ltd.
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Table 3: Test Equipment List

Test Name: Bench Conducted RF Tests 11/28/2012
Asset # Manufacturer/Model Description Cal. Due
728 AGILENT - 8564EC SPECTRUM ANALYZER 30HZ - &BiZ 3/15/2013

528 AGILENT - E4446A ANALYZER SPECTRUM 8/30/2013

Test Name: Radiated Emissions Test Date: 12/05/2012
Asset # Manufacturer/Model Description Cal. Due
644 SUNOL SCIENCES CORPORATION - JB1 925-833-9936 BICONALOG ANTENNA 1/12/2013
71 HP - 85685A PRESELECTOR RF 6/27/2013]
73 HP - 8568B ANALYZER SPECTRUM 6/27/2013
69 HP - 85650A ADAPTER QP 6/27/2013
528 AGILENT - E4446A ANALYZER SPECTRUM 8/30/2013
626 ARA - DRG-118/A ANTENNA HORN 6/16/2013
280 ITC - 21C-3A1 WAVEGUIDE 3.45-11.0GHZ 5/29120
281 ITC - 21A-3A1 WAVEGUIDE 4.51-10.0GHZ 5/29/P0
283 ITC - 21KU-3A1 WAVEGUIDE 9.8-20.5GHZ 4/19/20
742 PENN ENGINEERING - WR284 2.2-4.15GHZ BAND®3 FILTER 5/29/2014
627 AGILENT - 84498 AMPLIFIER 1-26GHZ 5/24/2013

WLL Report #12770 Rev.1
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Test Name: Conducted Emissions Voltage Test Date:  12/06/2012
Asset # Manufacturer/Model Description Cal. Due
69 HP - 85650A ADAPTER QP 6/27/2013
73 HP - 8568B ANALYZER SPECTRUM 6/27/2013
71 HP - 85685A PRESELECTOR RF 6/27/2013
125 SOLAR - 8028-50-TS-24-BNC LISN 6/28/2013
126 SOLAR - 8028-50-TS-24-BNC LISN 6/28/2013

WLL Report #12770 Rev.1 -70f74 - © 2013 Washington Laboratories, Ltd.
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4 Test Summary

The Table Below shows the results of testing fanglance with a Frequency Hopping System in
accordance with FCC Part 15.247 10/2010 and RSEB2W6é 8. Full results are shown in section 5.

Table 4: Test Summary Table

TX Test Summary
(Frequency Hopping Spread Spectrum)

FCC Rule Part IC Rule Part Description Result
15.247 (a)(1)(i) RSS-210[A8.1 (c)]| 20dB Bandwidth Pass
15.247 (b)(2) RSS-210 [A8.4 (1)] Transmit Outputvéo Pass
15.247 (a)(1) RSS-210 [A8.1 (b)] Channel Separation Pass
15.247 (a)(2)(i) RSS-210[A8. 1 (c)]] Number of Chals =50 Pass

minimum
15.247 (a)(1)(i) RSS-210[A8.1 (c)]| Time of Occaopg Pass
15.247 (d) RSS-210 [A8. 5] Occupied BW / Out-of Pass

Band Emissions (Band

Edge @ 20dB below)
15.205 RSS-210 Sect.2.2 General Field Strength Pass
15.209 RSS-Gen 7.2.2 Limits (Restricted Bands

& RE Limits)
15.207 RSS-Gen [7.2.4] AC Conducted Emissipns  Pass

RX/Digital Test Summary
(Frequency Hopping Spread Spectrum)

FCC Rule Part IC Rule Part Description Result
15.207 RSS-Gen [7.2.2] AC Conducted Emissipns  Pass
15.209 RSS-210 sect 2.5 General Field Strength Pass

Limits

WLL Report #12770 Rev.1
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5 Test Results
5.1 Duty Cycle Correction and Time of Occupancy

In accordance with the FCC Public Notice the aversggurious radiated emissions measurements may
be further adjusted using a duty cycle correctiactdr 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 dweling for the transmitter. Based on this plot, the ldwe
time per hop is 19.5ms. The maximum total dwaetletiper 100ms is 39ms. This corresponds to a duty
cycle correction of -8.1dB for radiated spuriousssions.

The transmitter shall have a time of occupancydgstems having a 20dB bandwidth greater than
250 kHz of no more than 0.4seconds in any 10 seperidd.

These tests were conducted with the RF output atede¢hrough appropriate attenuators to the input o
a spectrum analyzer set to zero span mode. Thewastset to hopping mode with the spectrum
analyzer set to 902.75MHz. The results are showherplots below.

Table 5: Duty Cycle/time of Occupancy Results

Test Result Limit Pass/Fall
Dwell time per Hop 19.5ms NA NA
Dwell time per 100ms 39.0ms NA NA
Time of Occupancy 0.253 sec per 10 sgc 0.4 set(psec Pass

WLL Report #12770 Rev.1 -90f 74 - © 2013 Washington Laboratories, Ltd.
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w2 Agilent 16:49:16

Cooper Systems, RFH420CL {1W), Dwell Time per Hop, Measured = 19.5ms

Mow 9,

2012

Ref 18 dBm

Morm [

#tten 36 dB

iR | 1

a Mkrl 195 ms

~0.31 dB

LgRy |
Wi 32|
53 VS|

AR

FTun

£(F): i
||

l HH

Center 962, ?5@ MHz
Res BH 300 kHz

#YBW 1 MHz

Figure 1: Single Hop Plot

Span

Sweep 58 ms (6A1 pts)_
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Cooper Systems, BFH420CL {1W), Worst case Dwell time per 108 ms for duty cycle correction.
Measured = 2 pulses (of 12.5ms from previous dwell time plot)=32ms.
Duty Cyele correction= 20Log(39{ms)10ms})= -5.1dB correction for average radiated measurements

Ref 16 dBEm #ftten 30 dB
NDrm e T = ' T = =T I | T

dB/

LaAy

H1 521 [ | | Jllll | | | | o |
53 V5 [ |

N IO
w"\"u""uuum Tt

Center 902,758 MHz Span @ Hz
Res BH 3868 kHz #BH 1 MHz_ Sweep 106 ms (601 pts)

£y | [ '
FTun _,

Figure 2: Dwell time per 100ms (Duty Cycle)
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Cooper Power Systems, RFH420CL {(1W), Time of Occupancy, Limit = 0.45econds per 10 Seconds {For systems with a
OCC BW > 250kHz). Measured = 13 pulses of 18.5ms= 253.5ms (0.253Seconds) per 19 Second Perioqd

Ref 28 dBm
Morm |

dB/

#Htten 30 dB

Center 982,750 M
Res BH 388 kHz

#YBH 300 kHz.

Figure 3: Time of Occupancy
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5.2 RF Power Output: (FCC Part 82.1046)

To measure the output power the hopping sequensesiwpped while the frequency dwelled on a low,
high and Center channel. The output from the traitsr was connected to an attenuator and thelneto t
input of the RF Spectrum Analyzer. The analyzeseiffvas adjusted to compensate for the attenuator
and other losses in the system. The EUT has arstatije output range. The highest and lowest power

available is shown below.

Table 6: RF Power Output

Frequency Power Setting Level Limit Pass/Fail
(dBm) (dBm)

Low Channel: 902.75MHz High 28.67 30 Pass
Center Channel: 914.75MH High 29.34 30 Pass
High Channel: 927.25MHz High 29.67 30 Pass
Low Channel: 902.75MHz Low -29.50 30 Pass
Center Channel: 914.75MH Low -29.33 30 Pass
High Channel: 927.25MHz Low -29.58 30 Pass

WLL Report #12770 Rev.1

-130f 74 -

© 2013 Washington Laboratories, Ltd.




Cooper Power Systems

RFN420CL (1W, NZ) MODULE

FCC Certification Test Report
December 2012

RFN4ZOCL (1W)-315Radio , Paak Power Plot, Low Chan@d0z 75MHz

LIRT |

_——‘w

LIMTZ

40 —
dBEm r
30
20
LEVEL -
10
0
LIMIT 4 B
T
20
hikRS L
. C
-30
40
LIMIT 2 L
C 1 |

-50
Q01.500EE

Cooper Power Systems JOB: 12764

F1=00Z.54 MHz @ 2267,

Q0Z.000EE B0z S00EE

Frequency

i CoumlCooper 915WHI PAWR_915_LoCha

SA SETTINGS: RBUW=1 MHz; WVBU'=3 MHz; SPAN=2 SMHz, SWEE

902 000EE

n; 26/MNow2012 10:48:30; James Ritter

F2 = 002.6420000000001 MHz @ 22.66; DELTA= 15242 kHz@ 0.0028 4B

P TIME= 0.05; ATT=30 dB

PR et to "sethiasz20 1200", Limit= 30d4dBm

S02.500EE

S04.000EE

Figure 4: RF Peak Power, High Power, Low Channel
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Figure 5: RF Peak Power, High Power, Center Channel
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Figure 7: RF Peak Power, Low Power, Low Channel
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Figure 8: RF Peak Power, Low Power, Center Channel
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Figure 9: RF Peak Power, Low Power, High Channel
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5.3 Occupied Bandwidth: (FCC Part §2.1049)

Occupied bandwidth was performed by coupling thgpauof the EUT to the input of a spectrum
analyzer.

For Frequency Hopping Spread Spectrum Systems, F&C€ 15.247 requires the maximum 20 dB
bandwidth not exceed 500kHz.

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

Table 7 provides a summary of the Occupied Bandwir#sults.
Table 7: Occupied Bandwidth Results

Frequency Bandwidth Limit Pass/Fail
(kHz) (kHz)

Low Channel: 902.75MHz 457.0 500 Pass

Center Channel: 914.75MHz 475.6 500 Pass

High Channel: 927.25MHz 485.3 500 Pass

WLL Report #12770 Rev.1 -200f 74 - © 2013 Washington Laboratories, Ltd.



Cooper Power Systems FCC Certification Test Report
RFN420CL (1W, NZ) MODULE December 2012

l-‘.:HII':LFI I-GT

RFNG20CL (1) 915Radio | 20dB Bandwidth Plot, Lo Chan@302.75MHz LR

a0 | I P T I I I o I T |
dBm r 7
el

20 1 r‘j\. .‘n" /\
LEVEL  F "\»\ .
T

LIMIT 4 - E

20 y
MKRS - -

. W4 %W s

Al
LM 2 - -

| | 11 L 11 | 11 | 11 | 11 | |1 |11 | 11 | 11 |
Rl
502 2506 0240086 902G00E6 30ZEOOEE 90ZT00EE S0ZB00EE 902300EE 9030006 903.100E6 30325086

Frequeney

Cooper Power Gystems JOB: 12784 ChallCooper 5B 815 LoChan,  26/Mowf2012 10:45:15; James Ritter

Fi= 002406 Mz @ 8.3408; FZ=002063 MHz @8 .802; DELTA = 466,078 knzi®0.3608 dB

SASETTINGS: REVI=10 kHz, VEW=30 kiz, SPAN=1MHzZ, SWEER TIME=0.05; ATT=30 48

Limit=500KHz

Figure 10: Occupied Bandwidth, Low Channel
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Figure 11: Occupied Bandwidth, Center Channel
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Figure 12: Occupied Bandwidth, High Channel
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5.4 Channel Spacing and Number of Hop Channels (FCC P&g15247(a)(1)

Per the FCC requirements, frequency hopping systtral have hopping channel carrier frequencies
separated by a minimum of 25kHz or the 20 dB badtwiwhichever is greater. The maximum 20dB
bandwidth measured is 485.3kHz so the channelspawust be more than 485.3kHz. In addition, for a
902-928MHz transmitter with an occupied bandwidteater than 250kHz the minimum number of
hopping channels shall be 25.

The EUT antenna was removed and the cable was ciauhéirectly into a spectrum analyzer through a
20 dB attenuator. An offset was programmed intogiectrum analyzer to compensate for the loss of
the external attenuator. The spectrum analyzedutso bandwidth was set to 30 kHz and the video
bandwidth was set to 100 kHz. The channel spacing adjacent channels was measured using a
spectrum analyzer span setting of 1IMHz. Also, thenber of hopping channels was measured from
902-928MHz using a RBW of 30kHz and a VBW settifd @0kHz.

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

Note: in the following plots each channel is congmbef 2 distinct peaks.
Table 8: Channel Spacing and Number of Channels Rels

Frequency Result Limit Pass/Fai

Channel Spacing 500kHz 484.5kHz Pass
minimum

Number of channels 50 channels 25 channe|s Pass
minimum
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Figure 13: Channel Spacing
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Figure 14: Number of Hopping Channels
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5.5 Conducted Spurious Emissions at Antenna TerminalSHCC Part §2.1051)

The EUT must comply with requirements for spurieasissions at antenna terminals. Per 815.247(c) all
spurious emissions in any 100 kHz bandwidth outtigefrequency band in which the spread spectrum
device is operating shall be attenuated 20 dB belmvhighest power level in a 100 kHz bandwidth
within the band containing the highest level of desired power.

The EUT antenna was removed and the cable was ciauhéirectly into a spectrum analyzer through a
20 dB attenuator. An offset was programmed intogiectrum analyzer to compensate for the loss of
the external attenuator. The spectrum analyzedugso bandwidth was set to 100 kHz and the video

bandwidth was set to 1 MHz. The amplitude of theTEtarrier frequency was measured to determine
the emissions limit (20 dB below the carrier fregeye amplitude). The emissions outside of the

allocated frequency band were then scanned froMi3B up to the tenth harmonic of the carrier.

The following are plots of the conducted spurioosssions data.

WLL Report #12770 Rev.1 -270of 74 - © 2013 Washington Laboratories, Ltd.



Cooper Power Systems FCC Certification Test Report
RFN420CL (1W, NZ) MODULE December 2012

HLRLOT
RFN420CL [14)-916MHz Radio , Conducted Spurious, Lows Channel (@ 302.76, High Pavwer L
40 i
dBim r
]
a0
LEVEL F
et —
0
LIMITA -
T
bl
MKRS -
¥ -
0
LMz
A0 ! L
LImiT2 -
il
30.000E8 100.000E6 800.00088
Frequeny
Cooper Power Systems JOB: 12764 ClCooper S15Spur_Hifwr_LoChant;  28Mowi2012 10:48:56; James Ritter
F1= £774880000000001 MHz @-3267; F2=178.455 MHz @ 91909, DELTA= 047356 kHz@ H 2704 4B
SASETTINGS: REWN=100 kHz, VBIN=1 MHz, SPAN=8TOMHz; SWEER TIME=0.04; ATT=30 4B
Limit= 2048z outside of band, power et to "sethias20 1800°

Figure 15: Conducted Spurious Emissions, High Powetow Channel 30 - 900MHz
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Figure 16: Conducted Spurious Emissions, High Powetow Channel 900 — 930MHz
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Figure 17: Conducted Spurious Emissions, High Powgtow Channel 930-5000MHz
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Figure 18: Conducted Spurious Emissions, High Powetow Channel 5-9.5GHz
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Figure 19: Conducted Spurious Emissions, High PoweCenter Channel 30 - 900MHz
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Figure 20: Conducted Spurious Emissions, High PowgtCenter Channel 900 — 930MHz
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Figure 21: Conducted Spurious Emissions, High PowgCenter Channel 930-5000MHz
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Cooper Power Systems JOB: 127684 ; CwlhCooper 31515pur_HiPwr_CenChand;  28Mow2012 11:47.03; James Ritter

F1= 71182 GHz (@-28.19; F2=T.1508 GHz [@8.1909; DELTA=41A32 MHz(@ a7 3883 4B

BA SETTINGS: RBUI=100 kHz, VBUN=1 MHz; SPAN=4.5GHz; SWEEP TIME= 0.05; ATT=30 4B

Limit= 20dBe outside of band, power sat to "sethias20 1800"

Figure 22: Conducted Spurious Emissions, High PoweCenter Channel 5-9.5GHz
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RFNAZOCL (14)-915MHz Radio Conducted Spurious, High Channel @ 927.25, High Pavwer L |
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Cooper Power Systems JOB: 12764 ; ChllCooper B18VSpur_HiPur HiChant, 28Mow2012 13:07.03; James Ritter
F1= 164489 MHz @@ -2085; F2=1G007T4MHz@A5; DELTA=35131 MHz 40.9547 dB
SASETTINGS: REN=100 kHz, VEM=1 MHz; SPAN=BTOMHz; SWEER TIME=0.04; ATT=30 4B
Limit 20dBe outside of band, power set to "setbiz=20 1800"

Figure 23: Conducted Spurious Emissions, High PowgHigh Channel 30 - 900MHz
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WLPLOT
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CooperPower Systems JOB: 12764 ChwlhCooper S1515pur_HiPur_HiChanZ; 28Mov2012 13:04:42; James Ritter
F1=928 MHz @85; F2=927.1900000000001 MHz @285, DELTA=E209.658 Hz@ 20 4B
SASETTINGS: REW=100kHz; VENI=1 MHz; SRAN=30MHz; SWEEP TIME= 0.05, ATT=30 4B
Limit= 20dBe outside of band, power set to "sethias20 1800"

Figure 24: Conducted Spurious Emissions, High PowgHigh Channel 900 — 930MHz
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Cooper Power Systems JOB: 12784 ; ClilCooper 315 5pur_HiPwe_ HiChand;  28/Mow2012 13:15:98; James Ritter

F1=28310 GHz @-20.8; F2=28444 GHz @95, DELTA= 125062 MHz@ 39,3028 db

SASETTINGS: REW=100 kHz, VBI=1 MHz; SPAN=4.07 GHz; SINEEP TIME= 0.05; ATT=30 4B

Limit= 208 outside of band, power set to "setbias20 1800"

Figure 25: Conducted Spurious Emissions, High PowgHigh Channel 930-5000MHz
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RFN420CL (1%)-315MHz Radio Conducted Spurious, High Channel @ 592726, High Power L
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Cooper Power Systems JOB: 12764 CillCooper S48\Spur_HiPur_HiChand; 28Mowi2012 13:24:04; James Ritter

Fi=74201 GHz @-20.24; F2=T4770 GHz @95, DELTA=48.5085 MHz@ 377434 4B

SA SETTINGS: REI=100 khz, VBU=1 MHz, SPAN=4.3GHz, SWEER TIME=0.05 ATT=30 4B

Limite 2048 outside of band, powerset to "sethias20 1900"

Figure 26: Conducted Spurious Emissions, High PowgHigh Channel 5-9.5GHz
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EWLPLOT
REN20CL (14)-316MHz Radio Conducted Spurious, Low Channel @@ 902,78, Low Power LT
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Cooper Power Systems JOB: 12764 ; ChallCooper S35 pur_LoPur_LoChant,  28Mawi2012 13:47.02; James Ritter
F1= 410,325 MHz (@-76.03; F2=420736 MHz @-518; DELTA=1.4112 MHz(@ 24,2300 dB
SASETTINGS: REW=100kHz, VEW=1 MHz; SPAN=870MHz SWEEP TIME=0.08; ATT=0 4B
Limit= 20dBx outside of band, power set to "sethias20 0"

Figure 27: Conducted Spurious Emissions, Low Powet,ow Channel 30 - 900MHz
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WLALOT
RENAZOCL(14)-316MHz Radio Condusted Spurious, Low Channel @ 902.75, Low Power Lt
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Cooper Power Systems JOB: 12764 ; ChlhCooper 398\Spur_LoPur LoChanZ; 28MNow2012 13.44:08; James Ritter
F{=902628 MHz @-31.8; F2=002 MHz @818, DELTA=628.399 khz{® 20 db
SA SETTINGS: REA=100 kHz; VEWI=1 MHz, SPAN=30MHz; SWEEP TIME=0.05; ATT=0 dB
Limit= 20dBt outeide of band, power set to "sethias20 0"

Figure 28: Conducted Spurious Emissions, Low Powet,ow Channel 900 — 930MHz
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Cooper Power Systems JOB: 12764 ; ChallCooper 858 pur_LoPur_LoChand;  28/Nowi2012 13:86:13; James Ritter

F1=2503 GHz @-72.72; F2=28371 GHz(@-61.8, DELTA=3349717 MHzig 209160 dB

SA SETTINGS: REW=100 kHz; VBI=1 MHz; SPAN=4.075Hz, SWEEP TIME=0.08; ATT=0 4B

Limit= 2048 outside of band, power set to "sethias20 0"

Figure 29: Conducted Spurious Emissions, Low Powet,ow Channel 930-5000MHz
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] LPLOT

RFN4Z0CL (11]-315MHz Radin  Conducted Spurious, Low Channel @ 302,75, Low Power L
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Cooper Power Systems JOB: 12764 ; ChalhCooper 3155 pur_LoPur_LoChand;  28Mow2012 14:04:27; James Ritter

F1=7.7448 GHz @-70.500; F2=T757 GHz @618, DELTA= 121922 MHz@ 18.7105 4B

SASETTINGS: REWI=100 kHz, VBIN=1 MHz; SRAN=4.55Hz; SWEEP TIME=0.05, ATT=0 48

Limit= 20d8 outeide of band, pouer st to "sethias20 0"

Figure 30: Conducted Spurious Emissions, Low Powet,ow Channel 5-9.5GHz
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Cooper Power Systems JOB: 12764

F1=377348 MHz @707, F2=381608 MHz @-61.8; DELTA=4.2625 MHz@ 23,8000 48

SASETTINGS: RBW=100 kHz; VBW=1 MHz, SPAN=E70MHz; SWEEF TIME= 0,04, ATT=0 4B
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Limit= 20dBc outside of band, power set fo "sethiaz20 0"

ChwlCooper 848\Spur_LoPur CenChant; 28MNm2012 14:12:38; James Ritter
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Figure 31: Conducted Spurious Emissions, Low Powe€enter Channel 30 - 900MHz
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WLALOT
RFN4Z0CL [1W)-315MHz Radio  Condusted Spurious, Center Channel (@ 314.75, Low Pawer L
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Cooper Poner Systems JOB: 127684 ; ChlACooper 81518pur_LoPur CenChan2;  28Mow2012 14:08:18; James Ritter
F1=015 MHz @-31.8; F2=0528 MHz @ 618, DELTA=13 MHz@ 20 48
SASETTINGS: REW=100 kHz, VEW=1 MHz; SPAN=30MHz; SWEEP TIME= 0.05; ATT=0 4B
Limit= 20dBe auteide of band, power setto "setbiagd0 0"

Figure 32: Conducted Spurious Emissions, Low Poweenter Channel 900 — 930MHz
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Cooper Power Systems JOB: 127684 ; ChallCooper 818\5pur_LoPur_CenChand;  28/MNmw2012 1421:47; James Ritter

F1= 25078 GHz @-73.2600; F2=24114 GHz @-018; DELTA=35301 MHz@ 21,4534 dB

SA SETTINGS: RBIN=100 kHz; VBW=1 MHz, SPAN=407 GHz, SWEEP TIME= 005; ATT=0 dB

Limit= 20dB¢ outside of band, power setto "sethias20 0"

5.000E8

Figure 33: Conducted Spurious Emissions, Low Powefenter Channel 930-5000MHz
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Conper Power Systems JOB: 12784 ChwilliCooper 8183pur_LoPwr_CenChand;  28MNow2012 14:28:25; James Ritter

F1=TAE1 GHz (@ -B0.81; F2=TAE7T GHz @-518; DELTA=E.6408 MHz@ 18.0132 4B

A SETTINGS: REW=100 kHz; VBIW=1 MHz; SPAN=4.50Hz; SWEEP TIME= 0.05; ATT=0 4B

Limit= 20dBe outeide of band, power set to “sethias20 0

Figure 34: Conducted Spurious Emissions, Low Poweenter Channel 5-9.5GHz
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WLPLOT
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Cooper Power Systems JOB: 12764 ; ChallCooper 315 Epur_LoPwr_HiChant;  28Mow2012 14:35:23; James Ritter
F1=375.478 MHz @-T5.72; F2= 321006 MHz @518, DELTA=15.1288 MHz@@ 23.9244 4B
SASETTINGS: RE=100kHz; VEMI=1 MHz, SPAN=E70MHz; SWEER TIME= 0.08; ATT=0 4B
Limit= 2008z outside of band, power sef to "sethia:20 0"

Figure 35: Conducted Spurious Emissions, Low PoweHigh Channel 30 - 900MHz
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WLPLOT
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Cooper Power Systems JOB: 12784 ; CiliCooper 84543pur_LoPur_HiChan2; 28/MNowi2012 14:33:07; James Ritter
F1= 027.1900000000001 MHz @-31.8, F2=928 MHz @518 DELTA= 809680 kHz@ 20 dB
SASETTINGS: REW=100 kHz, VBIn=1 MHz; SPAN=30MHz; SWEEP TIME=0.08; ATT=0 4B
Limit= 2048 outside of band, power setto "sethias2l 0"

Figure 36: Conducted Spurious Emissions, Low PoweHigh Channel 900 — 930MHz
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Cooper Power Systems JOB: 12784 ChallCooper 8158 pur_LoPur_HiChand;  28/Mowi2012 14:44:10; James Ritter
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F1= 20105 GHz @-72.1800; FZ=28881GHz @61, DELTA=Z22.390 MHz@ 213825 dB

SA SETTINGS: REW=100 kHz; VBW=1 MHz; SPAN=4.07GHz; SWEER TIME=0.06; ATT=0 B

Limit= 20dB¢ outside of band, power set ta "sethias2 0"

5.000E3

Figure 37: Conducted Spurious Emissions, Low PoweHigh Channel 930-5000MHz
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Cooper Power Systems JOB: 12784 ; CwiliCooper 84543pur_LoPur_HiChand;  28/MNowi2012 145401, James Ritter

F1=6.8508 GHz @-70.8700; F2=6.8307 GHz(@-561.3; DELTA=15.1375 MHz@ 19.0832 db

SA SETTINGS: RBW=100 kHz, V=1 MHz, SPAN=4.56Hz; SWEER TIME= 0.05; ATT=0 48

Limit= 2048 outside of band, power setto "sethias2l 0"

3.500E3

Figure 38: Conducted Spurious Emissions, Low PoweHigh Channel 5-9.5GHz
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5.5.1 Band Edge Compliance

In accordance with FCC Public Notice DA-00-705 elap plots of the upper and lower
channels in both hopping and non-hopping modes negpect to the nearest authorized band-
edges are provided below. The tests were performétk same manner as the above conducted
spurious emissions tests.
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Figure 39: Lower Band-edge, Low Channel, High Power
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Looper Power Systems JOB: 12784 ; ClwllCooper 815\Bandedge_Lo 915 _Hop;  28Mowi2012 08:43:02; James Ritter

F1=002.502 MHz @20.17; F2=001.7000000000001 MHz [@-1.933; DELTA= 801067 kHzi 31,1025 dB

SA SETTINGS: RBW=100 kHz, VBW=1 MHz, SPAN=GMHz; SWEEF TIME= 0.05, ATT=30 4B

Limite 20dB¢ outside of band

Figure 40: Lower Band-edge, Hopping Mode, High Powe
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RFNA20CL (1) 315MHz Radio | Lower Band Edge, Low Channel @ 302,75, Low pover L
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Cooper Power Systems JOB: 12764 C:hllCooper 9151Bandedge_Lo 815 LoChan_LoPur  28/MNow2012 09:41,34; James Ritter

F1 =002 502 MHz @-31.48; F2=001.002 MHz @-62.47; DELTA =600 kHz(@ 30,9929 dB

SA SETTINGS: REW=100 kHz; VEW=1 MHz SPAN=GMHz, SWEEF TIME= 004, ATT=0 48

Limitz 20dBe outside of band

Figure 41: Lower Band-edge, Low Channel, Low Power
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Cooper Power Systems JOB: 12764 ; CwilCooper 815 \Bandedge Lo 915 Hop_LoPuwr  28MNowi2012 08:32.04; James Ritter

F1=002.592 MHz @-31.48; F2=001.002 MHz (@-59.23; DELTA= 083333 kHz@26 7532 dB

SASETTINGS: REW=100 kHz; VBW=1 MHz; SPAN=SMHz; SWEEF TIME= 0,08, ATT=0 4B

Limit= 204Bc outside of band

Figure 42: Lower Band-edge, Hopping Mode, Low Power
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Cooper Power Systems JOB: 12764 ; ChlllCooper 815'Bandedge_Hi 815_HiChan; 28Mnwi2012 03.09:43; James Ritter

F1= 027 3020000000001 MHz (@ 20.84; F2 = 028.002 MHz @-19.12; DELTA=6810.1 kHz@ 48 0560 4B

5A SETTINGE: REW=100 kHz, YEI=1 MHz, SPAN=GMKz, SWEEP TIME= 0.05, ATT=10 40

Limite 20dB¢ gutside of band

Figure 43: Upper Band-edge, High Channel, High Powe
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Cooper Power Systems JOB: 12764 ; CalhCooper 9158 andedge Hi 815 Hop; 28Mow2012 09:12:53; James Ritter
F1 =427 3020000000001 MHz @30; F2=828.108 MHz @385, DELTA=T16.657 kHz@@ 33 5643 B
SA BETTINGS: REWI=100 kHz; VBUWI=1 MHz, SPANSENHz, SINEER TIME= 0.05; ATT=30 48
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Figure 44: Upper Band-edge, Hopping Mode, High Powe
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5.6 Radiated Spurious Emissions: (FCC Part 82.1053)

The EUT must comply with the requirements for réstlaspurious emissions that fall within the
restricted bands. These emissions must meetrthis pecified in 815.209 and 815.35(b) for peak
measurements.

5.6.1 Test Procedure

The EUT was placed on motorized turntable for radigesting on a 3-meter open field test site. The
emissions from the EUT were measured continuouslgvary azimuth by rotating the turntable.
Receiving antennas were mounted on an antennatmdstermine the height of maximum emissions.
The height of the antenna was varied between 14amédters. The peripherals were placed on the table
in accordance with ANSI C63.4-2003. Cables wergedain position to produce maximum emissions.
Both the horizontal and vertical field componentsevmeasured.

The 8.1dBi duty cycle correction allowed for thedio was not used for these tests as the unit was
compliant without any addition coorections.

The emissions were measured using the followingluésn bandwidths:
Table 9: Spectrum Analyzer Settings

Frequency Range Resolution Bandwidth Video Bandwidit
30MHz-1000 MHz 120kHz >100 kHz
>1000 MHz 1 MHz <10 Hz (Avg.), 1MHz (Peak)

5.6.2 Test Summary
The EUT was compliant in all antennal configurasiovhile testing the low, center, and high channels.
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Table 10: Radiated Emission Test Data: Non-Harmonig
(Restricted Bands-covers all 3 antenna configuratits)

Same for all channels

. . . Corr Duty Cycle o .
Frequency Polarity Azimuth Ant. Height SA Level f Corr. Level Limit Margin
(MHz) HIV (Degree) (m) (dBuV) F?gg;rs Cor(rdeBC;”” (uV/m) (uV/m) (dB)
108.59 \Y 170.00 1.30 10.10 14.2 0.0 16.3 150.0 319
166.30 \Y 180.00 1.90 11.50 14.0 0.0 18.8 150.0 018"
240.00 \Y 190.00 1.78 11.30 14.7 0.0 19.9 200.0 0-20l
166.30 H 90.00 2.73 5.80 14.0 0.0 9.8 150.0 =237
240.00 H 100.00 2.11 12.70 14.7 0.0 23.4 200.0 6-18|
No other non-harmonics were noted in the restribaattls
Table 11: Radiated Emission Test Data, Low Channel
(1dbi —Integral Wire Antenna)
Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin C t
(MHz) HIV (Degree) (m) (dBuV) ?ch;rs (uv/m) (uv/im) (dB) omments
2708.25 \Y 0.00 229.00 51.52 -1.7 311.1 50000 -24|1Peak
3611.00 V 190.00 225.00 46.87 -0.2 214.4 5000.0 4-27| Peak
4513.75 \Y 290.00 2.58 46.01 2.2 258.4 5000.(0 -25[[7Peak
5416.50 \Y 90.00 2.46 46.91 4.8 383.3 50000 -2213 eakP
8124.75 \Y 190.00 2.54 43.69 9.5 457.8 50000 -20|8Peak
9027.50 \Y 180.00 2.77 44.43 12.0 660.7 50000 -17|6Peak
2708.25 \Y 0.00 229.00 42.41 -1.7 109.( 500.0 -13|PAverage
3611.00 \Y 190.00 225.00 34.80 -0.2 53.4 500.p -19j4Average
4513.75 \Y 290.00 2.58 33.84 2.2 63.7 500.0 -170 erAge
5416.50 V 90.00 2.46 32.19 4.8 70.4 500.0 -17.0 rage
8124.75 \Y 190.00 2.54 30.87 9.5 104.6 500.0 -13|6 verage
9027.50 \Y 180.00 2.77 31.35 12.0 146.5 500.0 -10|[7Average
2708.25 H 90.0 2.4 515 -1.7 308.6 50000 -24.p kPea
3611.00 H 180.00 2.08 45.54 -0.2 184.( 50000 -28l7Peak
4513.75 H 270.00 2.81 43.43 2.2 192.( 50000 -28l3Peak
5416.50 H 180.00 2.19 45.05 4.8 3094 50000 -24|2Peak
8124.75 H 190.00 2.88 43.75 9.5 461.( 50000 -20)7Peak
9027.50 H 180.00 2.95 44.43 12.0 660.2 5000.0 -17{6Peak
2708.25 H 90.0 2.4 41.14 -1.7 94.2 500.( -14.5 ager
3611.00 H 180.00 2.08 35.50 -0.2 57.9 500.0 -18|7 verage
4513.75 H 270.00 2.81 32.80 2.2 56.5 500.0 -18/9 erége
5416.50 H 180.00 2.19 33.09 4.8 78.1 500.0 -16j01 erége
8124.75 H 190.00 2.88 32.80 9.5 130.7 500.0 -11|7 verdge
9027.50 H 180.00 2.95 31.37 12.0 146.8 500.0 -10j6Average
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Table 12: Radiated Emission Test Data, Low Channel
(3dbi —Phantom Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2708.25 V 200.00 2.50 49.10 -1.7 235.5 5000{0 -26[5Peak
3611.00 \% 180.00 2.95 44.30 -0.2 159.5 5000(0 -29|9Peak
4513.75 V 270.00 2.95 45.10 2.2 232.7 5000(0 -26[6Peak
5416.50 V 180.00 2.85 44.20 4.8 280.5 5000(0 -25[0Peak
8124.75 \% 180.00 3.10 41.90 9.5 372.6 5000(0 -22|6Peak
9027.50 \% 190.00 2.65 42.00 12.0 499.1 50000 -20[0Peak
2708.25 V 200.00 2.50 38.50 -1.7 69.5 500.0 -17])L verage
3611.00 V 180.00 2.95 33.98 -0.2 48.6 500.0 -20JR verage
4513.75 \% 270.00 2.95 31.52 2.2 48.7 500.0 -202 erAge
5416.50 \% 180.00 2.85 31.90 4.8 68.1 500.0 -17/3 erAge
8124.75 V 180.00 3.10 32.60 9.5 127.71 500.p -11/9 verage
9027.50 V 190.00 2.65 31.84 12.0 155.( 500.D -10|2Average
2708.25 H 180.00 2.98 48.20 -1.7 212.3 50000 -27l4Peak
3611.00 H 190.00 2.81 46.00 -0.2 194.( 50000 -28|[2Peak
4513.75 H 180.00 2.95 43.10 2.2 184.4 50000 -28|6Peak
5416.50 H 180.0 2.71 43.90 4.8 271.0 500010 -25|3 eakP
8124.75 H 180.00 3.10 43.50 9.5 447 .4 50000 -21j0Peak
9027.50 H 170.00 3.10 43.00 12.0 560. 5000.0 -19|CPeak
2708.25 H 180.00 2.98 37.10 -1.7 59.1 500.p -18/6 verage
3611.00 H 190.00 2.81 35.20 -0.2 56.0 500.p -19/0 verage
4513.75 H 180.00 2.95 32.10 2.2 52.1 500.0 -19/6 erége
5416.50 H 180.0 2.71 32.10 4.8 69.7 500.0 171 rédge
8124.75 H 180.00 3.10 31.90 9.5 117.8 500.D -12|6 verdge
9027.50 H 170.00 3.10 31.20 12.0 143.9 500.0 -10{8Average
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Table 13: Radiated Emission Test Data, Low Channel
(6dbi —Omni directional Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)

2708.25 \% 180.00 2.67 48.69 -1.7 224.6 5000(0 -27|0Peak
3611.00 V 180.00 3.00 47.45 -0.2 229.3 5000{0 -26(8Peak
4513.75 V 290.00 2.55 45.85 2.2 253.7 5000{0 -25[9Peak
5416.50 \% 180.00 2.94 46.66 4.8 372.4 5000(0 -22|6Peak
8124.75 V 190.00 3.10 42.63 9.5 405.2 5000{0 -21[8Peak
9027.50 V 180.00 2.80 43.93 12.0 623.3 50000 -18|[1Peak
2708.25 \% 180.00 2.67 38.17 -1.7 66.9 500.0 -17/p verAge
3611.00 V 180.00 3.00 35.90 -0.2 60.6 500.0 -18/B verage
4513.75 V 290.00 2.55 31.80 2.2 50.3 500.0 -19/0 erage
5416.50 \% 180.00 2.94 32.60 4.8 73.8 500.0 -166 erAge
8124.75 \% 190.00 3.10 31.52 9.5 112.8 500.p -12|9 verége
9027.50 \% 180.00 2.80 31.92 12.0 156.4 500.D -10}l1Average
2708.25 H 120.00 2.98 51.42 -1.7 307.5 50000 -24[2Peak
3611.00 H 180.00 3.10 46.86 -0.2 214.7 50000 -27l4Peak
4513.75 H 180.00 2.83 44.87 2.2 226.6 50000 -26[9Peak
5416.50 H 90.0 2.87 43.23 4.8 250.9 5000{0 -26J0 akPe
8124.75 H 180.00 3.10 42.73 9.5 409.9 5000.0 -21|7Peak
9027.50 H 150.00 2.99 44.56 12.0 670.2 5000.0 -17|5Peak
2708.25 H 120.00 2.98 41.89 -1.7 102.7 500.D -13|BAverage
3611.00 H 180.00 3.10 33.90 -0.2 48.2 500.0 -20/3 verége
4513.75 H 180.00 2.83 32.66 2.2 55.6 500.0 -191 erége
5416.50 H 90.0 2.87 32.94 4.8 76.7 500.0 -16.8 ager
8124.75 H 180.00 3.10 31.50 9.5 112.5 500.0 -13J0 verdge
9027.50 H 150.00 2.99 31.90 12.0 156.¢ 500.0 -10)1Average
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Table 14: Radiated Emission Test Data, Center Charah
(1dbi —Integral Wire Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2744.25 V 180.00 2.17 52.58 -1.7 350.2 5000{0 -23[1Peak
3659.00 \% 190.00 3.05 50.65 0.0 340.9 5000(0 -23|BPeak
4573.75 V 180.00 3.16 46.41 2.1 267.( 5000(0 -25[4Peak
7318.00 \% 0.00 2.99 43.41 9.6 4448 5000J0 -21[0 akPe
8232.75 \% 180.00 3.20 43.75 9.7 4717 5000(0 -20|bPeak
9147.50 \% 190.00 2.60 44.09 12.7 689.1 50000 -17|2Peak
2744.25 V 180.00 2.17 43.48 -1.7 122.8 500.p -12|PAverage
3659.00 V 190.00 3.05 40.43 0.0 105.1 500.p -13/6 verdge
4573.75 \% 180.00 3.16 34.50 2.1 67.8 500.0 -1744  erAge
7318.00 \% 0.00 2.99 33.80 9.6 147.1 500.0 -10.6 rage
8232.75 V 180.00 3.20 31.30 9.7 112.5 500.p -13|0 verage
9147.50 V 190.00 2.60 31.31 12.7 158.7 500.D -10}0Average
2744.25 H 270.00 2.60 51.45 -1.7 307.5 50000 -24)2Peak
3659.00 H 165.00 2.77 49.61 0.0 302.5 50000 -24|l4Peak
4573.75 H 270.0 2.9 45.0 2.1 228.1 50000 -26/8  kPea
7318.00 H 90.00 2.65 43.58 9.6 453.5 500010 -20|8 eakP
8232.75 H 170.00 2.60 43.49 9.7 457 .8 50000 -20|{8Peak
9147.50 H 180.00 2.37 44.12 12.7 691.4 5000.0 -17||2Peak
2744.25 H 270.00 2.60 42.33 -1.7 107.6 500.D -13|3Average
3659.00 H 165.00 2.77 38.21 0.0 81.4 500.p -15|8 erége
4573.75 H 270.0 2.9 32.57 2.1 54.3 500.0 -19.8 ager
7318.00 H 90.00 2.65 30.96 9.6 106.1 500.0 -13/6  erége
8232.75 H 170.00 2.60 31.38 9.7 113.5 500.D -12|9 verdge
9147.50 H 180.00 2.37 31.44 12.7 160.6 500.0 -9.9 verdge
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Table 15: Radiated Emission Test Data, Center Charah
(3dbi —Phantom Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2744.25 \% 190.00 2.35 50.10 -1.7 263.2 5000(0 -25|6Peak
3659.00 V 180.00 2.50 45.90 0.0 197.3 5000{0 -28[1Peak
4573.75 V 290.00 2.69 45.10 2.1 229.7 5000{0 -26[8Peak
7318.00 \% 160.00 3.10 44.50 9.6 504.2 5000(0 -19|9Peak
8232.75 V 180.00 3.00 41.60 9.7 368.3 5000{0 -22|7Peak
9147.50 V 180.00 2.90 42.20 12.7 554.3 50000 -191Peak
2744.25 \% 190.00 2.35 40.12 -1.7 83.4 500.0 -15/6 veraAge
3659.00 V 180.00 2.50 33.80 0.0 49.0 500.0 -20/p  erAge
4573.75 V 290.00 2.69 31.52 2.1 48.1 500.0 -20/3 erAge
7318.00 \% 160.00 3.10 31.20 9.6 109.0G 500.0 -13|p verége
8232.75 \% 180.00 3.00 32.10 9.7 123.4 500.p -12|P verage
9147.50 \% 180.00 2.90 31.90 12.7 169.3 500.D -9.4 veréage
2744.25 H 200.00 3.00 49.10 -1.7 234.6 50000 -26(6Peak
3659.00 H 270.00 2.85 46.50 0.0 211.4 50000 -27"5Peak
4573.75 H 180.00 2.85 43.90 2.1 200.( 50000 -28|0Peak
7318.00 H 180.0 2.96 43.90 9.6 470.6 5000(0 -20[5 eakP
8232.75 H 190.00 2.95 43.10 9.7 437.7 50000 -21|2Peak
9147.50 H 190.00 3.10 43.10 12.7 614.8 5000.0 -18||2Peak
2744.25 H 200.00 3.00 37.90 -1.7 64.6 500.p -17|8 verage
3659.00 H 270.00 2.85 35.90 0.0 62.4 500.0 -18[1 erége
4573.75 H 180.00 2.85 31.80 2.1 49.7 500.0 -20f1 erAge
7318.00 H 180.0 2.96 32.10 9.6 121.0 500.p -12|3 erége
8232.75 H 190.00 2.95 31.20 9.7 111.2 500.0 -13|1 verdge
9147.50 H 190.00 3.10 31.60 12.7 163.6 500.0 -9.f verdge
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Table 16: Radiated Emission Test Data, Center Charah
(6dbi —Omni directional Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2744.25 V 290.00 3.00 48.41 -1.7 216.7 5000{0 -27|3Peak
3659.00 \% 190.00 2.88 45.97 0.0 198.9 5000(0 -28|(0Peak
4573.75 V 180.00 2.87 46.41 2.1 267.( 5000(0 -25[4Peak
7318.00 \% 180.00 2.78 44.58 9.6 508.9 5000(0 -19(8Peak
8232.75 \% 180.00 2.71 43.41 9.7 453.6 5000(0 -20|BPeak
9147.50 \% 190.00 2.56 44.16 12.7 694.6 50000 -171Peak
2744.25 V 290.00 3.00 35.35 -1.7 48.2 500.0 -20/B verage
3659.00 V 190.00 2.88 35.58 0.0 60.1 500.0 -18/4 erage
4573.75 \% 180.00 2.87 32.78 2.1 55.6 500.0 -191 erAge
7318.00 \% 180.00 2.78 31.57 9.6 113.8 500.0 -12/9 verége
8232.75 V 180.00 2.71 32.10 9.7 123.4 500.p -12|P verége
9147.50 V 190.00 2.56 31.95 12.7 170.3 500.D -9.4 veréage
2744.25 H 190.00 2.96 49.53 -1.7 246.5 50000 -26|[1Peak
3659.00 H 90.00 3.32 47.57 0.0 239.2 5000(0 -26[4 eakP
4573.75 H 190.00 2.91 43.86 2.1 199.1 50000 -28|0Peak
7318.00 H 180.0 3.00 40.93 9.6 334.3 500010 -23|5 eakP
8232.75 H 180.00 2.80 43.10 9.7 437.7 50000 -21[2Peak
9147.50 H 190.00 2.90 42.43 12.7 569.2 5000.0 -18|9Peak
2744.25 H 190.00 2.96 36.67 -1.7 56.1 500.p -19/0 verage
3659.00 H 90.00 3.32 36.61 0.0 67.7 500.0 -17/4  rédge
4573.75 H 190.00 2.91 32.68 2.1 55.0 500.0 -19)p  erége
7318.00 H 180.0 3.00 34.47 9.6 158.9 500.0 -10/0 erége
8232.75 H 180.00 2.80 32.10 9.7 123.4 500.D -12|2 verdge
9147.50 H 190.00 2.90 31.90 12.7 169.3 500.0 -9.4 verdge
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Table 17: Radiated Emission Test Data, High Channel
(1dbi —Integral Wire Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fg((:)trc:rs Corr. Level Limit Margin TG
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2781.75 V 270.00 2.42 53.07 -1.7 369.1 5000(0 -22|6Peak
3709.00 \% 240.00 2.47 49.75 0.3 316.7 5000(0 -24|0Peak
4636.25 \% 90.00 2.78 45.43 2.4 245.3 5000}0 -26|2 eakP
7418.00 V 200.00 2.77 44.46 9.5 498.5 5000(0 -20[0Peak
8345.25 \% 90.00 1.70 42.83 9.8 430.0 5000}0 -21|3 eakP
2781.75 \% 270.00 2.42 44.95 -1.7 144 9 500.p -10{8
3709.00 \% 240.00 2.47 40.63 0.3 110.8 500.p -13J1 verage
4636.25 \% 90.00 2.78 33.47 2.4 61.9 500.0 -18.1L rage
7418.00 \% 200.00 2.77 31.37 9.5 110.4 500.0 -13J[1 verége
8345.25 \% 90.00 1.70 30.90 9.8 108.9 500.0 -132 erAge
2781.75 H 290.00 2.69 55.15 -1.7 469.( 50000 -20|i6Peak
3709.00 H 90.0 2.6 47.95 0.3 257.5 50000 -25/B  kPea
4636.25 H 180.00 3.10 45.10 2.4 236.2 50000 -26[5Peak
7418.00 H 190.00 2.70 43.75 9.5 459.4 50000 -20|(7Peak
8345.25 H 180.00 2.60 42.47 9.8 412.6 50000 -21|7Peak
2781.75 H 290.00 2.69 48.01 -1.7 206.7 500.D -7.f veréage
3709.00 H 90.0 2.6 38.48 0.3 86.5 500. -15.p Ayera
4636.25 H 180.00 3.10 31.51 2.4 49.4 500.0 -20[1 erége
7418.00 H 190.00 2.70 31.17 9.5 107.4 500.0 -13|3 verdge
8345.25 H 180.00 2.60 30.93 9.8 109.3 500.D -13|2 verdge
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Table 18: Radiated Emission Test Data, High Channel
(3dbi —Phantom Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2781.75 V 180.00 2.29 49.28 -1.7 238.6 5000{0 -26[4Peak
3709.00 \% 180.00 2.37 46.09 0.3 207.8 5000(0 -27|6Peak
4636.25 V 250.00 2.53 45.92 2.4 259.6 5000(0 -25|7Peak
7418.00 \% 170.00 2.90 44.87 9.5 522.6 5000(0 -19[6Peak
8345.25 \% 190.00 2.74 41.06 9.8 350.7 5000(0 -23|[1Peak
2781.75 V 180.00 2.29 39.12 -1.7 74.1 500.0 -16/6 verage
3709.00 V 180.00 2.37 34.20 0.3 52.9 500.0 -19/b erage
4636.25 V 250.00 2.53 31.95 2.4 52.0 500.0 -19)f  eraAge
7418.00 \% 170.00 2.90 31.85 9.5 116.7 500.0 -12/6 verége
8345.25 \% 190.00 2.74 31.38 9.8 115.1 500.0 -12/8 verége
2781.75 H 250.00 3.18 48.75 -1.7 2245 50000 -27)0
3709.00 H 90.00 3.21 46.35 0.3 214.1 500010 -27|4 eakP
4636.25 H 160.00 2.97 44.23 2.4 213.7 50000 -274Peak
7418.00 H 180.0 2.80 43.10 9.5 426.2 5000(0 -214 eakP
8345.25 H 200.00 3.10 45.29 9.8 570.§ 50000 -18|8Peak
2781.75 H 250.00 3.18 37.64 -1.7 62.5 500.0 -18J1 verage
3709.00 H 90.00 3.21 35.43 0.3 60.9 500.0 -18)B  rdge
4636.25 H 160.00 2.97 31.94 2.4 51.9 500.0 -19)7  erége
7418.00 H 180.0 2.80 31.72 9.5 115.0 500.p -12|8  erége
8345.25 H 200.00 3.10 31.65 9.8 118.7 500.D -12|5 verdge
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Table 19: Radiated Emission Test Data, High Channel
(6dbi —Omni directional Antenna)

Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS
(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2781.75 \% 180.00 2.97 50.33 -1.7 269.3 5000(0 -25|dPeak
3709.00 V 170.00 3.04 44.79 0.3 178.9 5000{0 -28[9Peak
4636.25 V 195.00 3.32 44.31 2.4 215.6 5000{0 -27|3Peak
7418.00 \% 180.00 2.90 43.53 9.5 447 .9 5000(0 -21|0Peak
8345.25 V 180.00 2.85 43.85 9.8 483.6 5000{0 -20[3Peak
2781.75 \% 180.00 2.97 42.17 -1.7 105.2 500.0 -13/PAverage
3709.00 \% 170.00 3.04 33.87 0.3 50.9 500.0 -19/.8 erage
4636.25 V 195.00 3.32 32.55 2.4 55.7 500.0 -19J1 erAge
7418.00 V 180.00 2.90 31.85 9.5 116.7 500.p -12|6 verdge
8345.25 \% 180.00 2.85 31.42 9.8 115.6 500.0 -12)[7 verége
2781.75 H 90.00 3.01 50.10 -1.7 262.2 5000(0 -256
3709.00 H 190.00 2.68 43.92 0.3 161.4 50000 -29|8Peak
4636.25 H 220.00 3.04 42.51 2.4 175.3 50000 -291Peak
7418.00 H 170.0 3.10 43.59 9.5 451.0G 5000(0 -20[9 eakP
8345.25 H 180.00 2.94 44.03 9.8 493.7 50000 -20[1Peak
2781.75 H 90.00 3.01 42.05 -1.7 103.8 500.0 -13][7 verége
3709.00 H 190.00 2.68 32.63 0.3 44.1 500.0 210 erédge
4636.25 H 220.00 3.04 31.94 2.4 51.9 500.0 -19|7  erége
7418.00 H 170.0 3.10 31.86 9.5 116.9 500.p -12|6 erége
8345.25 H 180.00 2.94 31.50 9.8 116.7 500.0 -12|6 verdge
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5.7 Receiver Radiated Spurious Emissions: (RSS-210 sex6)

The EUT must comply with the requirements for réstlaspurious emissions that fall within the
restricted bands. These emissions must meetrthis pecified in 815.209 and 815.35(b) for peak
measurements.

5.7.1 Test Procedure

The EUT was placed on motorized turntable for radigesting on a 3-meter open field test site. The
emissions from the EUT were measured continuouslgvary azimuth by rotating the turntable.
Receiving antennas were mounted on an antennatmdstermine the height of maximum emissions.
The height of the antenna was varied between 14amdters. The peripherals were placed on the table
in accordance with ANSI C63.4-2003. Cables wergedain position to produce maximum emissions.
Both the horizontal and vertical field componentrevmeasured.

The emissions were measured using the followingluésn bandwidths:
Table 20: Spectrum Analyzer Settings

Frequency Range Resolution Bandwidth Video Bandwidit
30MHz-1000 MHz 120kHz >100 kHz
>1000 MHz 1 MHz 10 Hz (Avg.), 1MHz (Peak
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Table 21: Radiated Emission Test Data, Receiver

. . . Corr Duty Cycle . .

Tt | | o [P | sy | Famas | comeoion | OLISe! | | Megr
33.39 \% 45.00 1.20 10.90 19.0 31.2 100.0 -10JL
46.60 \% 180.00 1.00 19.60 10.7 0.0 32.8 100.0 -O.r
66.73 \% 0.00 1.15 12.50 8.5 0.0 11.3 100.0 -19.0
79.11 \% 190.00 1.10 12.10 8.7 0.0 11.0 100.D -19|P
85.81 \% 270.00 1.40 17.90 9.0 0.0 22.1 100.0 -13)1
108.59 \Y 170.00 1.30 10.10 14.2 0.0 16.3 150.0 319
166.30 \Y 180.00 1.90 11.50 14.0 0.0 18.8 150.0 0-18|
230.55 \% 190.00 1.26 9.50 14.2 0.0 15.3 200.0 -2214
240.00 V 190.00 1.78 11.30 14.7 0.0 19.9 2000 0-20]
287.97 \% 290.00 2.21 16.10 17.3 0.0 46.9 2000 6-12
335.96 \% 160.00 2.23 11.00 18.1 0.0 28.4 2000 9-16
431.98 \% 180.00 2.05 7.70 20.0 0.0 24.3 200.0 -18|3
575.95 \% 160.00 2.32 6.50 23.4 0.0 31.3 200.0 -16(1
380.00 \% 10.00 1.47 14.70 19.2 0.0 49.5 200.0 -1201
43.50 H 180.00 3.60 9.50 12.3 0.0 12.4 100.0 -18(2
66.73 H 10.0 3.78 10.00 8.5 0.0 8.4 100.0 -21b
85.81 H 270.00 3.50 7.30 9.0 0.0 6.5 100.0 -23][7
166.30 H 90.00 2.73 5.80 14.0 0.0 9.8 150.0 -23|7
230.55 H 270.00 2.54 5.50 14.2 0.0 9.6 200.0 -26|4
240.00 H 100.00 2.11 12.70 14.7 0.0 23.4 2000 6-18
287.97 H 270.0 1.87 14.50 17.3 0.0 39.0 200/0 -14)2
335.96 H 90.00 1.34 14.60 18.1 0.0 43.1 2000 -13)3
380.00 H 10.00 1.34 7.80 19.2 0.0 22.4 200.0 -19|0

No frequencies were noted above thisted
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5.8 AC Conducted Emissions (FCC Part §15.207)
5.8.1 Requirements

Test Arrangement: Table Top

Compliance Standard: FCC Class B

FCC Compliance Limits
Frequency Quasi-peak Average
0.15 - 0.5MHz 66 to 56dBuV 56 to 46dBuV
0.5 - 5MHz 56dBuV 46dBuVv
5 - 30MHz 60dBuVvV 50dBuvV

5.8.2 Test Procedure

The EUT was placed on an 80 cm high 1 X 1.5 m ramdactive table above a ground plane.
Power to the EUT was provided through a Solar Cafpan 50 Q/50 uH Line Impedance
Stabilization Network bonded to a 3 X 2 meter gebyiane. The LISN has its AC input
supplied from a filtered AC power source. Power gapplied to the peripherals through a
second LISN. The peripherals were placed on thke tabaccordance with ANSI C63.4-2003.
Power and data cables were moved about to obtatmmen emissions.

The 50Q output of the LISN was connected to the input leé spectrum analyzer and the
emissions in the frequency range of 150 kHz to 3@zMvere measured. The detector function
was set to quasi-peak, peak, or average as apai@pend the resolution bandwidth during
testing was at least 9 kHz, with all post-detediibering no less than 10 times the resolution
bandwidth. For average measurements the post-defétr was set to 10 Hz.

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

At frequencies where quasi-peak or peak measursnmrhply with the average limit, no
average measurements need be performed. The Ceddrmissions level to be compared to the
FCC limit is calculated as shown in the followingeple.

Example:

Spectrum Analyzer Voltage: VdBuV

LISN Correction Factor: LISN dB

Cable Correction Factor: CFdB

Electric Field: EdBuV =V dBuV + LISN dB + CF dB

5.8.3 Test Data

The EUT complied with the Class B Conducted Emissiequirements. This system runs off of
120VAC or 230VAC. The following tables provide ttest results for phase and neutral line
power line conducted emissions.
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Conducted Emissions was tested with both the 915Midio and the Zigbee radio in the
“transmit on” state.

Table 22: Conducted Emissions Data 120VAC, Transmi®n

NEUTRAL- 120V

Level Cable LISN Level QP Level - Limit . Margin
Fr(e'\(/ql EEr)\cy L(%vBelll\%P AVG Loss Corr Coer Corr Avg L(lggtu(\g/l)D AVG gl F? r(gdl g) AV%
(dBuv) (dB) (dB) (dBpv) | (dBpv) (dBpv) (dB)
0.156 22.0 2.2 10.1 1.0 33.1 13.3 65.7 55.y 532 -42.3
0.273 19.5 10.8 10.1 0.7 30.2 21.5 61.0 510 830 -29.5
0.415 20.9 10.5 10.1 0.5 31.5 21.1 57.% 47.b .0-26| -26.4
1.239 18.0 5.2 10.2 0.7 28.9 16.1 56.( 46.p 1-27f -29.9
5.220 28.8 6.9 10.8 1.2 40.7 18.8 60.( 50.p 319 -31.2
9.500 26.5 5.2 11.1 1.2 38.8 17.5 60.( 50.p 2-214 -32.5
Phase-120V
Level Cable LISN Level QP Level - Limit . Margin
Fr(e'\(/ql EEr)\cy L(%vBe ! \%P AVG Loss Corr Coer Corr Avg L('ggt (\Q/I)D AVG gl F? r(gdl g) AV%
H (@Buv) | (dB) | (@B) | (@Buv) | (dBuV) H (dBuY) (dB)
0.156 22.8 1.2 10.1 0.6 335 11.9 65.7 55.y 1-32y -43.7
0.273 17.5 10.5 10.1 0.5 28.1 21.1 61.0 510 .0-33] -30.0
0.415 16.7 7.1 10.1 0.4 27.2 17.6 57.5 47.5 4-30F -30.0
1.239 12.3 3.1 10.2 0.5 23.0 13.8 56.( 46.p 033 -32.2
5.220 8.9 2.2 10.8 0.8 20.5 13.8 60.( 50.0 -39|5 -36.2
9.500 9.1 1.6 11.1 1.0 21.2 13.7 60.( 50. -38(8 -36.3
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Table 23: Conducted Emissions Data 230VAC, Transmi®n

NEUTRAL-230V

Level Cable LISN Level QP Level . Limit . Margin
Fr(e'ani;lcy L(%V; | QP AVG Loss Corr Coer Corr Avg ngnét QP AVG Mg r%lg AV%S
MY By | @B | @) | @Buv) | @Bay) | @O | epy | PEE) | )
0.150 27.0 4.7 10.1 1.1 38.2 15.9 66.( 56.p 827 -40.1
0.276 24.1 13.1 10.1 0.6 34.8 23.8 60.9 50.p 1-26f -27.1
0.411 25.6 11.6 10.1 0.5 36.2 22.2 57.6 476 420 254
1.689 20.5 4.3 10.4 1.0 31.9 15.7 56.( 46.p 1-24f -30.3
7.450 25.9 6.8 11.2 1.3 38.4 19.3 60.( 50.p 621 -30.7
15.190 22.0 3.7 11.5 1.0 34.4 16.1 60.0 50.0 .6-25( -33.9
Phase-230V
Level Cable LISN Level QP Level . Limit . Margin
Fr(ela ni;‘cy L(%v; ! 8 P AVG Loss Corr Coer Corr Avg L'(TB't (\D/P AVG M; r%lg AVgG
W) @By | @B | @) | @Buv) | @Bay) | @) | aepy | PEB) | )
0.150 28.0 6.2 10.1 0.7 38.8 17.0 66.( 56.p 2-27, -39.0
0.276 25.3 14.0 10.1 0.5 35.9 24.4 60.9 50.9 1-25  -26.4
0.411 22.8 9.2 10.1 0.4 33.3 19.7 57.6 47.6 324 -27.9
1.689 15.2 15 10.4 0.8 26.4 12.7 56.( 46.p 629 -33.3
7.450 20.3 0.5 11.2 0.8 32.3 12.5 60.( 50.p 7-27, -37.5
15.190 19.7 3.9 11.5 0.8 32.0 16.2 60.0 50.0 .0-28| -33.8
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