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Abstract

This report has been prepared on behalf of MuSlistems to support the attached Application
for Equipment Authorization. The test report anglaation are submitted for a limited modular

Frequency Hopping Spread Spectrum Transmitter uRderl5.247 (10/2010) of the FCC Rules
and Spectrum Management and TelecommunicationyPHISS-210 issue 8 of Industry

Canada. This Certification Test Report documengstést configuration and test results for a
Mueller Systems Repeater Radio Module.

Testing was performed on an Open Area Test SiteT®Aof Washington Laboratories, Ltd,
7560 Lindbergh Drive, Gaithersburg, MD 20879. Siéscription and site attenuation data have
been placed on file with the FCC's Sampling and $deaments 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 Mueller Systems Repeater Radio Module compli#s the limits for a Frequency Hopping
Spread Spectrum Transmitter device under FCC Ba247.

Revision History Description of Change Date

Rev 0 Initial Release July 31, 2012

Rev 1 Corrected FCC references to state part 18.242010) | October 10, 2012
Corrected page Numbering. JR

Rev 2 Added Gain of 4.8dBi for PCB trace antennaahle 1 October 12, 2012
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1 Introduction
1.1 Compliance Statement

The Mueller Systems Repeater Radio Module comphdls the limits for a modular Frequency
Hopping Spread Spectrum Transmitter device undé€ P@rt 15.247 (10/2010).

1.2 Test Scope

Tests for radiated and conducted (at antenna tafjnémissions were performed in the host
device. All measurements were performed in accaelamth FCC Public Notice DA 00-705,
“Filing and Measurement Guidelines for Frequencypping Spread Spectrum Systems”. The
measurement equipment conforms to ANSI C63.2 Spatidns for Electromagnetic Noise and
Field Strength Instrumentation.

1.3 Contract Information

Customer: Mueller Systems
48 Leona Drive
Middleboro, MA, 02346 USA

Quotation Number: 801661
1.4 Test Dates
Testing was performed on the following date(s): 92212 to 7/26/1012
1.5 Test and Support Personnel
Washington Laboratories, LTD James Ritter, StevewndD
Client Representative David Splitz

WLL Report #12449-01 Rev 2 - Page 1 of 103 © 2012 Washington Laboratories, Ltd.
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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
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2 Equipment Under Test

2.1 EUT Identification & Description

The Mueller Systems Repeater Radio Module is a®0227.35MHz FHSS technology. The
system uses 2 modes of operation data mode wheshi@schannels from 902.5 to 927MHz. The
system also has a hailing mode to awaken unitsatieasleeping (these units go into a sleep mode
when inactive). The hailing frequencies consist &f hailing channels from 902.65 to
927.35MHz. Both of these modes use FHSS technologyhe characteristics (power &
bandwidth) of the hailing channels are identicathte data channels and are produced from the
same RF circuitry. For more detailed informatiofer¢o the theory of operation.

Table 1: Device Summary

ITEM DESCRIPTION
Manufacturer: Mueller Systems
FCC ID: SM6-RMXR
IC ID: 9235A-RMXR
Model: Repeater Radio Module
FCC Rule Parts: §15.247

Frequency Range:

902.5-927.35MHz

Maximum Output Power:
(conducted at antenna port)

29.7 dBm (933mWw)

Modulation: FM
Occupied Bandwidth: 43.11 kHz
Keying: Automatic
Type of Information: Data

Number of Channels:

50Hailing and 50 Acquisitiomamchels

Power Output Level

User adjustable 19-29.7dBm

Antenna Connector

RPSMA

Antenna Type 2.5dBi Omni whip antenna, 3dBi Omiteana, 0dBi
Fixed monopole, 1.5dBi 8.5 turn Helical antenna,
4.8dbi PCB Trace antenna

Interface: DB9 , RPSMA connector for 902.5-927 waipienna,

Emission Designator

63K1FXD

Power Source & Voltage:

3.5VDC provided from haosit u

Highest TX Spurious
Emission

2782.50MHz: 411uV/m @ 3m

Highest RX Spurious
Emission

126.45MHz: 30.7uV/m @ 3m

2.2 Modification
None.
2.3 Test Configuration

The Repeater Radio Module was operated as a ster@dahit connected to a 3.5VDC power
supply (AC mains testing was performed through st bevice connected to the 120VAC public

WLL Report #12449-01 Rev 2
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2.4

2.5

2.6

mains). Commands were sent to the Repeater Radiulglaising a 3 pin to USB port connected
to a support laptop using Windows HyperTerminalgpaon.

Testing Algorithm

The Repeater Radio Module was programmed via aerreadt 3 pin programming port on the
EUT to a USB port on the support laptop. The supfamtop used HyperTerminal to command
the EUT to transmit on the lowest, center, and ésglthannels. Commands were also sent to
allow the unit to transmit in a hopping fashion.eThnit was preloaded with a typical data
payload to transmit.

Worst case emission levels are provided in therésstits data.
Test Location

All measurements herein were performed at Washmdtaboratories, Ltd. test center in
Gaithersburg, MD. Site description and site attéonadata have been placed on file with the
FCC's Sampling and Measurements Branch at the BB&@dtory in Columbia, MD. The Industry
Canada OATS numbers are 3035A-1 and 3035A-2 forhidgton Laboratories, Ltd. Site 1 and
Site 2, respectively. Washington Laboratories, btk been accepted by the FCC and approved by
ACLASS under Certificate AT-1448 as an independ€d€ test laboratory.

Measurements

2.6.1 References

2.7

FCC Public Notice DA 00-705, Filing and Measurem@&uidelines for Frequency Hopping
Spread Spectrum Systems

ANSI C63.2 Specifications for Electromagnetic Nagsel Field Strength Instrumentation
Measurement Uncertainty

All results reported herein relate only to the equent tested. The basis for uncertainty
calculation uses ANSI/NCSL Z540-2-1997 with a typevaluation of the standard uncertainty.
Elements contributing to the standard uncertaimgy @mbined using the method described in
Equation 1 to arrive at the total standard uncetyail he standard uncertainty is multiplied by the
coverage factor to determine the expanded uncértarhich is generally accepted for use in
commercial, industrial, and regulatory applicatiamsl when health and safety are concerned (see
Equation 2). A coverage factor was selected todyiel 95% confidence in the uncertainty
estimation.

Equation 1: Standard Uncertainty

a®  b>  c
U =% | + " + = 4
; div, div,° div,’
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Where y = standard uncertainty
a, b, c,.. =individual uncertainty elements
Diva b, ¢ = 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
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 mamimallowed uncertainty from CISPR 16-
4-2. Measurement uncertainty_is not used to adhestmeasurements to determine compliance.
The expanded uncertainty values for the varioupes@ the WLL accreditation are provided in

Table 2 below.
Table 2: Expanded Uncertainty List

Expanded

Scope Standard(s) Uncertainty

Conducted Emissions CISPR11, CISPR22, CISPR14,F&€C15 2.63dB
Radiated Emissions CISPR11, CISPR22, CISPR14, REC1B 455 dB

WLL Report #12449-01 Rev 2 - Page 5 of 103 © 2012 Washington Laboratories, Ltd.
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3 Test Equipment
Table 3 shows a list of the test equipment usedieasurements along with the calibration infornmatio
Table 3: Test Equipment List

Test Name: Conducted Antenna Port Test Date:  3/1/2012
Asset ¢ Manufacturer/Model Description Cal. Due
474 HP, 8563E ANALYZER, SPECTRUM 04/13/2013
528 AGILENT, E4446A ANALYZER, SPECTRUM 08/30/2012
Test Name: Radiated Emissions Test Date:  7/11/2012
Asset # Manufacturer/Model Description Cal. Due
742 PENN ENGINEERING - WR284 2.2-4.15GHZ BANDS® FILTER 5/29/2014
280 ITC - 21C-3A1 WAVEGUIDE 3.45-11.0GHZ 5/29120
337 WLL - 1.2-5GHZ FILTER BAND PASS 4/19/2014
281 ITC - 21A-3A1 WAVEGUIDE 4.51-10.0GHZ 5/29/20
627 AGILENT - 8449B AMPLIFIER 1-26GHZ 5/24/2013
528 AGILENT - E4446A ANALYZER SPECTRUM 8/30/2012
4 ARA - DRG-118/A ANTENNA DRG 1-18GHZ 2/15/2013
644 SUNOL SCIENCES CE%ZZORAHON - JB1 925-833 BICONALOG ANTENNA 1/12/2013
69 HP - 85650A ADAPTER QP 6/27/2013
73 HP - 8568B ANALYZER SPECTRUM 6/27/2013
71 HP - 85685A PRESELECTOR RF 6/27/2013
Test Name: Conducted Emissions Voltage Test Date: 07/26/2012
Asset # Manufacturer/Model Description Cal. Due
68 HP - 85650A ADAPTER QP 7/1/2013
72 HP - 8568B ANALYZER SPECTRUM 7/1/2013
53 HP - 11947A LIMITER TRANSIENT 3/28/2013
125 SOLAR - 8028-50-TS-24-BNC LISN 6/28/2013
126 SOLAR - 8028-50-TS-24-BNC LISN 6/28/2013
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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), RSS&iei8, and RSS-Gen issue 3. 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 Outpuiveo 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 Occupg 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
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5 Test Results
5.1 Duty Cycle and Time of Occupancy

In accordance with the FCC Public Notice the spugicadiated emissions measurements may be
adjusted if using a duty cycle correction factahié dwell time per channel of the hopping sigsal i
less than 100 ms.

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

As the Maximum Dwell time of this device is appnmately 200ms no duty cycle correction is
allowed.

FCC part 15.247 requires that for hopping signatk an occupied bandwidth less than 250 kHz
the limit is 0.4 seconds dwell time per 20 seconds

The following figures show the plot of the dwelne and time of occupancy for the transmitter.
Based on this plot, the dwell time per hop is 200s the unit is on a channel once in a 20 second
period the time of occupancy is 200ms per 20 sexotttus complying with the 0.4 second
requirement.
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Joh 12449, KMueller, Repeater Module, Dwell Time, FCC Part 15247, Data Mode, 9.6khps
Dwell tisne per hop = 198.1ms, Limit= 0.4 Sec

2 Agilent 13:40:25 Mar 2, 2012

a Mkrl 1981 ms
Ref 20 dBm #Atten 30 dB -B.35 dB
Norm T T B T T T T T T 1
Log | 1R _ 1

dB/

LaPy !

W1 521
53 VS|
ARl
£t |
50k

Center 982.500 80 MHz Span B Hz
Fes BW 188 kHz #YEH 3 MHz Sweep 1 s (2008 pts)

Figure 1: Duty Cycle Plot (Data Mode 9.6kbps)
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Job 12449, Mueller, Repeater Module, Time of Occupancy per 20 Seconds, FCC Part15.247, Data Mode, 9.6kbps
1 Pulseper 20seconds of 198.1ms (from dwelltimeplot)= 198.1ms total, Limit = 0.4 5ec per 205ec Maximum

Agilent 14: Mar 2, 2812 R T

: Mkrz 2B 5
Ref 28 dBm #Btten 30 dE 9.47 dBm
Horm 4 i ; Ghi el = ’ - 2 S
16
4B/ | |

LAy
WL s2l
Center 902580 MHz Span @ Hz
Res BH 100 kHz __#VBH 1 MHz __‘Sreep 20 s (2000 pts)
| Marker Trace Type # Hxig Amplitude |
1 1) Time A= 9.56 dBm
2 1y Time 268 < 9.47 dBm

Figure 2: Time of Occupancy Plot (Data Mode 9.6kbps
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Joh 12449, Mueller, Repeater Module, Dwell Time, FCC Part 15247, Data Mode, 28 8khps
Dwell tinie pex hop = 198.1ms, Limit= 04 Sec

a Mkrl  198.1 ms
Ref 28 dBm #Atten 30 4B - -A.56 4B
Wien 1 . . : : . : ; . : 1
Log 1R i
o I & ; X
dB/

LaPRy |

ML 52|
53 yC|

AA|
£ty |
>k

Center 992.508 MHz ' S 3 Span 0 Hz
Res BH 100 kHz $UBH 1 MHz Sweep 1 3 (2000 pts)

Figure 3: Duty Cycle Plot (Data Mode 28.8bps)
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Job 12449, Mueller, Repeater Module, Time of Occupancy per 20 Seconds, FCC Part15.247, Data Mode, 28 8kbps
1 Pulse per 20seconds of 198.1ms (from dwell imeplot)= 198, 1ms total, Limit = 0.4Sec per 205ec Maximum

4 Agilent 14:08:19 Mar 2, 2012

M2 20 5
Ref 20 dBm #Atten 30 dB ; 3.31 dBm
Hoeth T - = ] . L -
16 | 5 ' |
dB/

Lofly R R R

ML s2
Center 982,508 MHz Span @ Hz
Res BH 108 kHz #YBH 1 MHz _ Sweep 20 5 (2000 pts)
| Marker Trace Type H Axiz Amplitude '
1 D] Time 40,82 ms 2.19 dBm
2 clh Tima 28 ¢ 8.31 dBm

Figure 4: Time of Occupancy Plot (Data Mode 28.8kbg)

5.1.2 Hailing Mode Timing
As the Maximum Dwell time of this device in hailid@0ms no duty cycle correction is allowed.

FCC part 15.247 requires that for hopping sigmath an occupied bandwidth less than 250 kHz
the limit is 0.4 seconds dwell time per 20 seconds

The following figures show the plot of the dweling and time of occupancy for the transmitter.
Based on this plot, the dwell time per hop is 382 As the unit is on a hailing channel once in a
20 second period the time of occupancy is 392.2ens2f) seconds, thus complying with the 0.4
second requirement.
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Job 12449, KMueller, Repeater KModule, Dwell Time, FCC Part 15247, Hail Mode, 9.6khps

Dwell time per hop =302 Jms ,Limii = 04 Sec

4 Agilent 13:51:25 Mar 2, 26812

Ref 28 dBm

Peak

dB/

LaRy

Ml 52
53 WC

£t
f5alk

#Htten 30 4B

a Mirl 3922 ms
@22 dB

1R

el

-

Center 982,650 MHz
Res BH 108 kHz

#YEW 1 MHz

Span @ Hz
sweep 1 s (2088 prs)

Figure 5 Hailing Channel Duty Cycle Plot
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Job 12449, Mueller, Repeater Module, Time of Occupancy per 20 Seconds, FCC Part15.247, Hail Mode, 9.6kbps
1 Pulse per 20seconds of 198.1ms (from dwelltimeplot)=392 2ms: total, Limit = 0.45ec per 205ec Maximum

% Agilent 14:66:34 Mar 2, 2012

Mkrl B s
Ref 26 dBm #Atten 30 4B 3.94 dBm
Morm | T T T I T T T T T 1

dB/

LaRw |

HL s2|
53 U5
AR
£t
5k

Center 982,650 MHz Span B Hz
Res BH 186 kHz #UBH 1 MHz Sweep 20 5 (2000 pts)

Figure 6 Hailing Channel Time of Occupancy Plot
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5.2 RF Power Output: (FCC Part 82.1046)

To measure the output power the hopping sequensestgaped while the frequency dwelled on

the lowest, middle and highest channel. The outmrh the transmitter was connected to an

attenuator and then to the input of the RF Specthmalyzer. The analyzer offset was adjusted to
compensate for the attenuator, cable, and othee$om the system. As the EUT has adjustable
power settings, the lowest and highest settinge wbserved.

Table 5: Data Channel RF Power Output

Frequency High Power Low Power Limit Pass/Fall
Level Level

Low Channel: 902.5MHz 29.07dBm 19.74dBm 30dBm Pass

Mid Channel: 915.0MHz 29.07dBm 19.57dBm 30dBm Pass

High Channel: 927.0MHz 29.7dBm 19.07dBm 30dBm Pass

Table 6 Hailing Channel RF Power Output

Frequency High Power Low Power Limit Pass/Fall
Level Level

Low Channel: 902.65MHz 29.40dBm 19.82dBm 30dBm Pass

Center Channel: 915.35MHg 29.16dBm 19.57dBm 30dBm Pass

High Channel: 927.35MHz 29.7dBm 19.24dBm 30dBm Pass
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Repeater Module, FCC pt 15.247, Peak Power, Hi PWR Mode, Low Data Chan.@ 902 .5MHz LI |
40 T T T T | T T T T T T 1 T T T T T T
dBm i ]
30
—
L ﬂ_‘_'_,_o—'_'_'_ i .\_\-\_\_‘-\—\_,‘_v‘_“ -
LEVEL Mﬁ %N
20
LIMITA 10
]
MKRS B =
¥ = 4
LMz
-10
LIMIT 2 ]
.20 1 1 1 1 1| 1 1 1 1 1 | L 1 1 e | 1 1 1 1 1 | 1 | | 1L 1 1
502 4000EE 902.4400EE 902 4600EE 90Z.4800EE 902 5000EE 902.5200EE 902 5400EE 902.5E800EE 902 GO00EE

Frequency

Mueller Systems JOB: 12448 COMLLWueller_RepeatenPF_Data_Hpar_LoChan;  29/Febi2012 11:47:88; James Ritter

F1=902.496 MHz @ 20.07; F2=002406 MHz @20.07, DELTA=0Hz@0 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=200kHz, SWEEF TIME= 0.05; ATT=30 dB

High Power Mode, [ata Channel

Figure 7: Data Channel RF Peak Power, High Pwr, LowChannel
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Repester Module, FCC pt 16.247, Peak Power, Hi Pwr Mode, Center Data Chan.i@ 915MHz LI |
40 T T T T | T T T T T T 1 T T T T T T
dBm i ]
30
- _,_,dv—'-"'_'_'-'_'_ﬂ_'_'_ﬂ_’_'_ M_\_\-\_\_\_H_"""\-\.\_\_\_\w "
LEVEL :ﬁﬂ \’H‘_—A\xﬂ\:
20
LIMIT 1 40
]
MKRS B =
¥ = 4
LMz
-10
LIMIT 2 ]
.20 1 1 1 1 1 1 1 1 | 1 1 | 1 1 1 e | 1 1 1 1 1 | 1 | | L 1 1
514 3000EE 914.3400EE 914 9600EE 914.9800EE 9150000EE 915.0200EE 915.0400EE 915.0800EE 916.1000E6

Frequency

Mueller Systems JOB: 12448 ; CNWLL\Wueller_RepeataPWE_[rata_H_pwr_CenChan; 29/Febs2012 11:30:00; James Ritter

F1 = 914.8920000000001 MHz @29.07; F2=014.2020000000001 MHz @28.07; DELTA=0.0018 Hz@2.0528 db

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=200kHz, SWEEF TIME= 0.05; ATT=30 dB

HighF ower Mode, Data Channel

Figure 8: Data Channel RF Peak Power, High Pwr, Caer Channel
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WLPLOT
Repester Module, FCC pt 18,247, peak Power, Hi PWR Mode, high Data Chani@ 527 MHz L
40 [ T T [ 1T T [ T T [
¢6m i ’
A0 f— T ———__|
LEVEL ‘—_‘)_ﬂﬂ MW
20
LIMITA 10
1]
MKRS B ]
¥ L 4
LMz
-0
LIMIT 2 i
L |1 | | | | 11 L |1 | | | | 1 1 L |1 | |1 | 1 1 L |1

-20
H2ES00EE S26520E6 926.540E6 GS265E0EE 9268B0EC SIVOO0BE 927020BE SZ7040BE  S2T0B0EE 527.080EE 927100EG

Frequeney

Mueller JOB: 12448 ; C:LLymulwee\Repeater Madule, FCC pt15.247. peak Fawer, Hi PWR Mode, high Data Chani@ 927MHz; 134112012 11:28:53; Stey,
F1=026095 MHz @28.67; F2=026.095 MHz @ 2067, DELTA=0Hz@0 4B

54 SETTINGS: REW=100 kHz; WEW=300 kHz, SPAN=200kHz; SWEEP TIME= 0.05; ATT=30 48

Figure 9: Data Channel RF Peak Power, High Pwr, Hig Channel

WLL Report #12449-01 Rev 2 - Page 18 of 163 © 2012 Washington Laboratories, Ltd.



Mueller Systems FCC Certification Test Report
Repeater Radio Module July 2012

E‘; | WLPLOT
Repeater Module, FCC pt 15.247, Peak Power, Low Par Mode, Low Data Chana@ 902 SMHz L
lI1’DIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
dBm i ]
30
LEVEL L N
i | "] B [T ———]
N —""'_'_'_F'_F‘-'_F HH_"‘H\_\ ]
LIMITA 10
]
KRS B =
¥ = 4
Limmz
-10
LIMIT 2 ]
_2DIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
502 4000EE 902.4400EE 902 4600EE 90Z.4800EE 902 5000EE 902.5200EE 902 5400EE 902.5E800EE 902 GO00EE
Frequency
Mueller Systems JOB: 12448 ; COMLLWueller_RepeatenPWF_Data_Lpwr_LoChan;  280Febi2012 11:24:51; James Ritter
F1=1902.499 MHz @ 19.74; F2=002.493 WMHz @ 19.74;, DELTA=0Hz@0dB
SASETTINGS: REW=100 kHz, VEW=300 kHz, SPAN=200kHz; SWEEF TIME= 0.05; ATT=30 dB
Low Powwer bode, Data Channe|

Figure 10: Data Channel RF Peak Power, Low Pwr, LovChannel
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Repester Module, FCG pt 16.247, Peak Power, Low Pwr Mode, Center Data Chan. @ 315MHz LI |
40 T T T T | T T T T T T 1 T T T T T T
dBm i ]
30
LEVEL L N
20 R T
. »_ﬁ_/_,.nﬂf#f'_ﬂ_ ___HHKN\ ]
LIMIT 1 40
]
MKRS B =
¥ = 4
LMz
-10
LIMIT 2 ]
.20 1 1 1 1 1 1 1 1 | 1 1 | 1 1 1 e | 1 1 1 1 1 | 1 | | L 1 1
514 3000EE 914.3400EE 914 9600EE 914.9800EE 9150000EE 915.0200EE 915.0400EE 915.0800EE 916.1000E6
Frequency
Mueller Systems JOB: 12448 COMLLWueller_RepeatenPR_Data_Lpwr_CenChan; 29/Febi20412 11:27:33; James Ritter
F1=915 MHz @ 19.57; F2=0815 MHz @ 19.57; DELTA=0.0003 Hz@ 1.5276 dB
SASETTINGS: REW=100 kHz, WBI=300 kHz; SPAN=200kHz; SWEEP TIME= 0.05; ATT=30 4B
Low Powwer bode, Data Channe|

Figure 11: Data Channel RF Peak Power, Low Pwr, Cdaar Channel
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Repeater Module, FCC pt 15.247, Peak Power, Low Pwr Mode, High Data Chan.@ 927MHz LI |
"mlllIIIIIIIIIIIIIIIIIIIIIIIIIII
dBm i ]
30
LEVEL L N
20 :
r _'_'_/_,_,_,-o—"'_'_ﬂ MV_‘_‘“—‘——_\_\_\_ =
LIMITA 10 ﬂ
]
MKRS B =
¥ = 4
LMz
-10
LIMIT 2 ]
_2DIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
§2E 3000EE 926.3400EE 926 9600EE 926.9800EE 9270000EE 927.0200EE 927.0400EE 927.0800EE 927.1000E6
Frequency
hiueller Systems JOB: 12448 ; CMULLWueller_RepeatenPiR_Data_Lpwr_HiChan; 28/Feb/2012 11:36:19; James Ritter
F1 =927 MHz @ 19.07; F2=0827.001 MHz @ 18.07; DELTA=302.112 Hzi@ 1.5005 dB
SASETTINGS: REW=100 kHz, WBI=300 kHz; SPAN=200kHz; SWEEP TIME= 0.05; ATT=30 4B
Low Powwer bode, Data Channe|

Figure 12: Data Channel RF Peak Power, Low Pwr, Hig Channel
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Repeater Module, FCC pt 15.247, Peak Power, Hi Pwr Mode, Low Hail Chan.@ 902 65MHz LI |
40 I T T T T T T T T 1T 1T T L T I
dBm i ]
30 vy
- ﬂf‘_ _*H—_H___HH__H -
LEVEL e Lo R .
20
LIMITA 10
]
MKRS B =
¥ = 4
LMz
-10
LIMIT 2 ]
.20 | 1 1 1 L 1 | L 1 1 L 1 1 1 | 1 L 1 1 1 1 1 L 1 1 1 1 | |

902 5500EE 902 5200EE 302 E000EG 902 E200EE 902.6400EE 902 EE00EE 302 6800EE 902 7O00EE 302.7200EE 30Z2.7500Ee

Frequency

hiueller Systems JOB: 12448 ; CMULLWueller_RepeatenPWWR_Hail_Hpwr_LoChan;  28/Feb/2012 11:44:32; James Ritter

F1 =002 655 MHz @204, FZ=002655 MHz @204, DELTA=0Hz@0dB

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=200kHz, SWEEF TIME= 0.05; ATT=30 dB

High Fower Mode, Hailing Channel

Figure 13 Hailing Channel RF Peak Power, High Pwrl.ow Channel
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Repeater Module, FCC pt 15.247, Peak Power, Hi Pwr Mode, Center Hail Chan.i@915.35MHz LI |
40 I T T T T T T T T 1T 1T T L T I
dBm i ]
30 =
. fﬂ _\_H-\_\_\_\_HH A
LEVEL L F/_,_/_'_,«—"' \‘-\_V\-\_"'\“_\_\\H .
20
LIMIT 1 40
]
MKRS B =
¥ = 4
LMz
-10
LIMIT 2 ]
.20 | 1 1 1 L 1 | L 1 1 L 1 1 1 | 1 L 1 1 1 1 1 1L 1 1 1 1 | |

915.2500E8 915.2800E6 315.3000E6 915.3200EE 915.3400EE 915.3600EE 315.3800EE 315.4000E6 315.4200E6 315.4500E6

Frequency

hugller Systems JOB: 12449 CMWLLMueller RepeatenPWR_Hail_Hpwr_CenChan;  20/F ebf2012 11:46:42; James Ritter

F1=9152354 MHz @ 20.16; F2=015.354 MHz @20.16; DELTA=87.0307 Hz@0.0012 dB

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=200kHz, SWEEF TIME= 0.05; ATT=30 dB

High Fower Mode, Hailing Channel

Figure 14 Hailing Channel RF Peak Power, High PwrCenter Channel
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WLRLOT
Repeater Module, FCC pt 15,247, peak Power, Hi PWR Mode, high Hail Chani@ 527, 35MHz L
40 | [ T [ T T [ [ T [
4Bm i ’
0 ¥
L M et MM _
LEVEL }f"’"ﬂ x\ww
20
LIMITA 10
a
MERS B ]
¥ L 4
LMz
-0
LIMIT 2 i
20 | L || | |1 L 11 L |1 | 11 | 11 L || | |1 L 11 |

827 260E6 927 280BE 927300EE 927320EE 927340EE 9Z73E0EE 927380EE  9Z7400EE 927 420EE 927 450E6

Frequency

Mueller JOB: 12448 C:UMLLymulwee\Repeater Madule, FCC pt15.247. peak Power, Hi PWR Mode, high Hail Chani@ 927 38MHz,  124ul2012 112352, &

Fi= 02730 MHz @20.67; F2=027.35 MHz @ 2067, DELTA=0Hz@0 4B

G4 SETTINGS: REW=100 kHz; WEW=300 kHz;, SPAN=200kHz; SWEER TIME= 0.06; ATT=30 48

Figure 15 Hailing Channel RF Peak Power, High PwrHigh Channel
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Repeater Module, FCC pt 15.247, Peak Power, Low Pwr Mode, Low Hail Chan.i@ 902 B5MHz LI |
40 I T T T T T T T T 1T 1T T L T I
dBm i ]
30
LEVEL L N
20 i
i w_'_,_/—'—"’_ﬂ-wﬁ MK ]
LIMIT 1 40
]
MKRS B =
¥ = 4
LMz
-10
LIMIT 2 ]
.20 | 1 1 1 L 1 | L 1 1 L 1 1 1 | 1 L 1 1 1 1 1 L 1 1 1 1 | |

902 5500EE 902 5200EE 302 E000EG 902 E200EE 902.6400EE 902 EE00EE 302 6800EE 902 7O00EE 302.7200EE 30Z2.7500Ee

Frequency

Mueller Systems JOB: 12448 ; CNWLL\Wueller_RepeaterPWR_Hail_Lpwr_LoChan;  29/Febi2012 11:43:05; James Ritter

F1=902649 MHz @ 19.82; FZ=002640 MHz @19.82; DELTA=0Hz@0 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=200kHz, SWEEF TIME= 0.05; ATT=30 dB

Lowu Poweer Mode, Hailing Channel

Figure 16 Hailing Channel RF Peak Power, Low Pwr, bw Channel
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Repeater Module, FCC pt 15247, Peak Power, Low Pwr Mode, Center Hail Chan.a®@ 915 35MHz LI |
40 I T T T T T T T T 1T 1T T L T I
dBm i ]
30
LEVEL L N
20 -
— -’f’_ﬁ_'_,_,_,—'-"—"’" _WM_\_\_\-\_"_H_"‘—H\\_\_\_\_ -
LIMIT 1 40
]
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-10
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915.2500E8 915.2800E6 315.3000E6 915.3200EE 915.3400EE 915.3600EE 315.3800EE 315.4000E6 315.4200E6 315.4500E6

Frequency

Mugller Systems JOB: 12449 CMWLLMueller RepeatenPWR_Hail_Lpwr_CenChan:  20/Febi2012 11:48:08; James Ritter

F1=915355 MHz @ 19.57; F2=015.355 MHz @ 1857, DELTA=0.0025 Hz@ 1.2750 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=200kHz, SWEEF TIME= 0.05; ATT=30 dB

Lowu Poweer Mode, Hailing Channel

Figure 17 Hailing Channel RF Peak Power, Low Pwr, €nter Channel
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Repeater Module, FCC pt 15247, Peak Power, Low Pwr bode, High Hail Chana@ 927.35MHz LI |
40 T T T T T T T T T T T 1T 1 T 1T T T T T 1T T T T T T T T

dBm B 7
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20
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hMueller Systems= JOB: 12449 ; CMWLLWueller_ RepeatenPWE_Hail_Lpwr HiChan; 28/Febs2012 11:50:41; James Ritter
F1=027252 MHz @ 1224, F2=027.252 MHz @ 1024, DELTA=0Hz@0O 4B
SASETTINGS: RBUW=100 kHz; VBWr=300 kHz; SPAN=200kHz; SWEEF TIME= 0.05; ATT=30 dB
Low Paveer Mode, Hailing Channel

Figure 18 Hailing Channel RF Peak Power, Low Pwr, ktth Channel
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5.3 Occupied Bandwidth: (FCC Part §2.1049)

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

For Frequency Hopping Spread Spectrum Systemsatpgrin the 902-928MHz frequency
range, FCC Part 15.247 requires that devices vatiugied bandwidths less than 250kHz have a
minimum of 50 hopping channels.

The Hailing channels operate at a single transonsste 9.6kbps, the data channels can operate
at either 9.6 or 28.8kbps (negotiated by netwofkle Occupied bandwidth was verified in all
available data rates.

Table 7 and Table 8 provide a summary of the OeliBiandwidth Results.

Table 7 Data Channel Occupied Bandwidth Results

Frequency Bgﬁ%lf/lv)i%?h 28.8kbps Bandwidth
Low Channel: 902.5MHz 40.9kHz 62.3kHz
Mid Channel: 915.0MHz 41.5kHz 62.7kHz
High Channel: 927.0MHz 41.8kHz 63.1kHz

Table 8: Hailing Channel Occupied Bandwidth Results

Frequency B9.6kb_ps
andwidth
Low Channel: 902.65MHz 40.9kHz
Mid Channel: 915.35MHz 41.4kHz
High Channel: 927.35MHz 41.7kHz

WLL Report #12449-01 Rev 2 - Page 28 of 1603 © 2012 Washington Laboratories, Ltd.



Mueller Systems FCC Certification Test Report
Repeater Radio Module July 2012

E:‘ 5= l.1|;||'||;;|‘|_F| LUT

Repester Module, FCC pt 15247, 20dB Bandwidth Low Data Chan.i@ 902 5MHz, 3.6kbps L
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Mueller Systems JOB: 12498 ; CMULLMueller_RepeatenBW 96_datale; 28¢Febs2012 12:48:24; James Ritter

F1=002481 MHz @4.345; FZ2=902.521 MHz @4.348;, DELTA=40.3878 kHz@0.0022 dB

SA SETTINGS: RBW=3 kHz, VBW=10kHz; SPAN=120kHz; SWEEF TIME= 0067, ATT=30 4B

Figure 19: Data Channel Occupied Bandwidth, 9.6kbpd.ow Channel
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E:‘ 5= l.1|;||'||;;|‘|_F| LUT

Repeater Module, FCC pt 15.247, 20dB Bandwidth, Certer Data Chan.@ 915MHz, 3. 6kbps L
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Mueller Systems JOB: 12448 COVLLMueller_Repeater BV 95_dataCen; 200Febsf2012 12:48:23; James Ritter

F1=01408 MHz @ 4.807; F2=915.021 MHz @4.478; DELTA= 444632 kHzi@ 0.0291 4B

SA SETTINGS: RBW=3 kHz, VBW=10kHz; SPAN=120kHz; SWEEF TIME= 0067, ATT=30 4B

Figure 20: Data Channel Occupied Bandwidth, 9.6kbpsCenter Channel
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Repeater Module, FCC pt 16.247, 20dB Bandwidth High Data Chan.@ 927MHz, 9 Bkbps LI |

0 T T T T T T T

) "
LEVEL / \
15

dBm

25

-

=
TTTT
e |
_,_:—'—'_'_'_'_'—
L1

LIMITA 5

D LA
A T

MikRs ,,)W Y
ey,

LIMIT 2 ” %‘Mﬂ \WE
|

| | | | | | | | | | | |
<20
926 3400EE 526 3600EE 926 3800EE 927.0000EE 927.0200E6 927.0400E6 327.0800EG

[
I;Al—\_‘_‘_‘ﬁl{

.
TTTT

LIR2

Frequency

Wueller Systems JOB: 12448 CNWLL\Wueller_RepeatenBU 95 _dataHi; 28/Feb/2012 125225, James Ritter

F1=026.08 MHz @4.156; F2=027.0220000000001 MHz @4.127, DELTA=41.837 kHz@ 0.0283 4B

SA SETTINGS: RBW=3 kHz, VBW=10kHz; SPAN=120kHz; SWEEF TIME= 0067, ATT=30 4B

Figure 21: Data Channel Occupied Bandwidth, 9.6kbpsHigh Channel
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Repeater Module, FCC pt 15.247, 20dB Bandwidth Loves D=ta Chan @ 902 5MHz, 28 Bkbps L
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Mugller Systems JOB: 12449 ; CAWLLMueller_RepeatenBWi_288_datale; 20iFebi2012 13:07:15; James Ritter

F1=002.533 MHz @5.012; F2=902471 MHz @4.958;, DELTA=62.2603 kHz@0.0535 dB

SA SETTINGS: RBW=3 kHz, VBW=10kHz; SPAN=200kHz; SWEEF TIME= 0067, ATT=30 4B

Figure 22: Data Channel Occupied Bandwidth, 28.8kbg Low Channel
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Repester Module, FCC pt 16,247, 20dB Bandwidth, Center Oata Chan.@ 916MHz, 28 8kbps LI |
0 T T T T | T T T T T T 1 T T T T T T
dBm i ]
20 il i)
LEVEL L N
10
LIMITA 0 T 7
10 w
MKRS B =
¥ = 4
20 1 ’J\J‘ A LTz
T R
LIMIT 2 i ]
.30 1 1 1 1 1 1 1 1 | 1 1 | 1 1 1 e | 1 1 1 1 1 | 1 | | L 1 1
514 9000EE 914.3400EE 914 9600EE 914.9800EE 9150000EE 915.0200EE 915.0400EE 915.0800EE 916.1000E6
Frequency
Mueller Systems JOB: 12448 ; CANWLLMueller_RepeatenBi 288 dataCen; 29/Febi2012 13:09:34; James Ritter
F1=81487 MHz @ 4.644; F2=915033 MHz @457, DELTA=62.7381 kHz@ 0.0747 dB
SA SETTINGS: RBW=3 kHz; WEWI=10kHz; SPAN=200kHz; SWEEP TIME= 0067, ATT=30 dB

Figure 23: Data Channel Occupied Bandwidth, 28.8kbg, Center Channel
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Repeater Module, FCC pt 15.247, 20dB Bandwidth High Data Chan.i@ 327MHz, 28 Bkbp= LA
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biueller Systems JOB: 12448 ; CAWLL\Wueller_RepeatenBW_288_dataHi; 28/Febf2012 13:11:56; James Ritter
F1=026487 MHz @ 4.222; FZ=927.033 MHz @4.483, DELTA=1G3.1429 kHz@ 0.2611 4B
SA SETTINGS: RBW=3 kHz; WEWI=10kHz; SPAN=200kHz; SWEEP TIME= 0067, ATT=30 dB

Figure 24: Data Channel Occupied Bandwidth, 28.8kbg High Channel
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Repeater Module, FCC pt 16.247, 20dB Bandwidth, Lo Hailing Chan.@ 302.68MHz, 9 Ekbps LI |
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Mueller Systems JOB: 12448 CNWLL\Wueller_RepeatenBU 95 _HailLo, 28/Feb/2012 13:00:48; James Ritter

F4=002.63 MHz @ 5.068; F2=0026710000000001 MHz @5.127, DELTA=40.8061 kHz@ 0.0593 4B

SA SETTINGS: RBW=3 kHz, VBW=10kHz; SPAN=120kHz; SWEEF TIME= 0067, ATT=30 4B

Figure 25 Hailing Channel Occupied Bandwidth, Low ®annel
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Repeater Module, FCC pt 16.247, 20dB Bandwidth, Certer Hailing Chan.@ 915.25MHz, 3.6kbps LI |
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Mugller Systems JOB: 12449 ; CAWLLMueller RepeatenBW 95 _HailCen; 20/Feb/2012 12:57 50; James Ritter

F1=01533 MHz @4.738; F2=915.371 MHz @4.798; DELTA= 443806 kHzi@ 0.0597 4B

SA SETTINGS: RBW=3 kHz, VBW=10kHz; SPAN=120kHz; SWEEF TIME= 0067, ATT=30 4B

Figure 26 Hailing Channel Occupied Bandwidth, CenteChannel

WLL Report #12449-01 Rev 2 - Page 36 of 1603 © 2012 Washington Laboratories, Ltd.



Mueller Systems FCC Certification Test Report
Repeater Radio Module July 2012

Repeater Module, FCG pt 16.247, 20dB Bandwidth High Hailing Chan.@ 927.36MHz, 9 Ekbps LI |
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Mueller Systems JOB: 12448 ; CHOWLLWueller_RepeatedBUV_95_HailHi; 289/Febf2012 12:566:16; Jamesz Ritter

F1=027.33 MHz @ 4.402; F2=927.371 MHz @4.37; DELTA=4916782 kHzi@ 0.0325 4B

SA SETTINGS: RBW=3 kHz, VBW=10kHz; SPAN=120kHz; SWEEF TIME= 0067, ATT=30 4B

Figure 27 Hailing Channel Occupied Bandwidth, HighChannel
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5.4 Channel Spacing and Number of Hop Channels (FCC P&g15.247(a)(1))

Per the FCC requirements, frequency hopping systgagting in the 902-928MHz shall have
hopping channel carrier frequencies separated imynanum of 25kHz or the 20 dB bandwidth,

whichever is greater. The maximum 20dB bandwiddasoared is 63.14 kHz for Data channels
(28.8kbps mode) and 41.68 kHz for hailing mode. Thannel spacing must be more than
63.14 kHz for Data mode and 41.68 kHz for Hailmgde. In addition, Part 15.247 requires that
devices with occupied bandwidths less than 250 kddz a minimum of 50 hopping channels.

The EUT antenna was removed and the cable was c@uhdirectly into a spectrum analyzer

through a calibrated cable and attenuator. An bffses programmed into the spectrum analyzer
to compensate for the loss of the external attemicaible. The spectrum analyzer resolution
bandwidth was set to 100 kHz and the video bandwidis set to 300 kHz. The channel spacing
of 2 adjacent channels was measured using a speatnalyzer span setting of 2MHz. Also, the

number of hopping channels was measured withi®@2e928MHz frequency range.

The following are plots of the channel spacing anthber of hopping channels data. The channel
spacing was measured to be 250 kHz (minimum) fdaRhannels and 150 kHz (minimum) for
Hailing channels and the number of hopping chansd$ for each mode of operation.

Note: The Data channel plan for this unit has acglpchannel spacing of 500 kHz between
channels; however, 2 channels have been remov8@9%iHz and 921MHz. These channels
have been replaced with 2 channels at 902.25MHz 9825MHz thus giving a 250 kHz
channel spacing between 904MHz -904.5MHz and 908/946&5MHz. This still remains in
compliance.

In addition the hailing channels are not evenlypédised within the band with the closest hailing
channels spaced 150 kHz apart. Worst case spagrghawn in plots below.

Table 9: Channel spacing and number of hopping charels summary

Test Result Limit Pass/Fall
Data Channel spacing 250kHz channel spacing bet@@éHz - 63.14kHz Pass
904.5MHz and 908MHz-908.5MHz. Minimum
500kHz between other channels
Number of Channels 50 channels 50 channgls Pass
minimum
Hailing Channel Spacing The closest channels are spaced 150kHz 41.68kHz Pass
Minimum
Number of Hailing 50 channels 50 channels Pass
Channels minimum
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Repeater Module, FCC pt 15247, Carrier Separation, Data channel [28.8kbps mode) LI |
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Mueller Systems JOB: 12448 ; CAWLL\Wueller_RepeatefCanier Sep_ Data Channels; 01/Man2012 08:32:34; James Ritter

F4 =203 .9380000000001 MHz @ 29.07, FZz=004.2320000000001 MHz @ 29,13, DELTA= 280 kHzi@ 0.0553 4B

SA SETTINGS: RBWY=100 kHz; VBUW=300 kHz; SPAN=1.5MHz; SWEEF TIME= 005, ATT=30 dB

Figure 28: Data Channel Spacing, 250 kHz
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Figure 29: Data Channel Number of Channels
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Repester Module, FCC pt 15,247, Carrier Separation, Hailing channel LI |
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Mugller Systems JOB: 12440 © CMWLLMueller RepeatenCanier Sep_ Hailing Channels;  01/Man2012 02:45:50; James Ritter

F1=002651 MHz @209.07; F2=902801 MHz @29.07;, DELTA= 150152 kHz@7 4575 dB

SA SETTINGS: RBW=30 kHz; VBWi=100 kHz; SPAN=410kHz, SWEEP TIME=0.05; ATT=30 4B

Figure 30: Hailing Channel Spacing
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Repeater todule, FCC pt 15.247, Number of Hopping Frequencies, Hailing Channels LA |
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Mueller Systems JOB: 12443 ; CAWLL\Wueller_ RepeatenMumber 0f Hoppers_Hail; 290Febf2012 14:24:49; James Ritter
F1=202715 MHz @ 2024 F2 =027 4550 MHz @ 2875, DELTA=2475 MHz@ 04242 dB
SA SETTINGS: RBW=30 kHz; WBWI=20 kHz; SPAN=ZThMHz; SWWEEP TIME= 0.075; ATT=20dB

Figure 31: Number of Hailing 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 the antenna terminal. Per §15.247(c)
all spurious emissions in any 100 kHz bandwidthsioiet the frequency band in which the device is
operating shall be attenuated 20 dB below the Isighewer level in any 100 kHz bandwidth within the
band containing the highest level of the desiredeyo

The EUT antenna was removed and the cable was ciauhéirectly into a spectrum analyzer through a
suitable attenuator. An offset was programmed tihéospectrum 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 300 kHz. The amplitude ofERE carrier frequency was measured to determine
the emissions limit (20 dB below the maximum motkdatransmit frequency amplitude). The
emissions outside of the allocated frequency bamtevihen scanned from 30 MHz up to the tenth
harmonic of the carrier.

Close-up plots of the 902-928MHz band edges areiged in both the hopping and non-hopping modes
for all modes of operation to show compliance ahlud these points.

Based on the results of the previous tests & balgd-dests plus the fact that both the hailing &adat
channels have the same power and share the samard®iiry the full conducted tests will be
performed as follows:

Low Channel Testing: 902.5MHz —High and Low Pov@e6kbps
Center Channel Testing: 915 MHz - High and Low Po®weskbps
High Channel Testing: 927.35MHz - High and LoanRr, 9.6kbps
(this is the low, center & highest channels of botbdes combined)

The EUT complied with all requirements of FCC Par47 for the conducted spurious measurements
performed in sections 5.5.1 and 5.5.2 of thisr&gort.
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5.5.1 Conducted Band Edge Plots
5.5.1.1 Hailing Mode-High Power

0T
Repester Module, FCC pt 15.247 Band-edge Plot Lowser Hailing Channel, Low Pwr, 3.6kbps TH @@ 902 B5MHz L
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Mueller Systems JOB: 12448 ; CMULLMueller_RepeatenBandedge-Lower-Hail-Lopwr-LoChan;

04/ anf2012 10:13:43; Jamesz Ritter

F1=1002668 MHz @20; F2=90Z MHz @0, DELTA=G67674kHz@20 4B

SASETTINGS: REW=100 kHz, VBI=300 kHz; SFAN=GMHz, SWEEF TIME= 0.05, ATT=30dB

Limit=20dB ¢ out of band

Figure 32: Lower Band-edge, Hailing, High Pwr, 9.6kps, TX-902.65MHz
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Repester Module, FCC pt 15,247, Band-edge Plot Upper | Hail Channel, High Pwr, 3.6kbps, @ 927 35MHz LIMIT |
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Mueller Systems JOB: 12443 ; ColLL\Mueller RepeateiBandedge-Upper-Hail-Hipwr-HiChan;  O4/ddan2012 11:20:05; James Ritter

F1=027.25 MHz @ 20.24;, F2 =928 MHz@9.5;, DELTA =G50 kHz@ 19.7406 4B

SASETTINGS: RBW=100 kHz; WBWW=300 kHz; SPAN=GSMHz; SWEEFP TIME=0.05; ATT=30dB

Limit=20dBe out of band

Figure 33: Upper Band-edge, Hailing, High Pwr, 9.6kps, TX-927.35MHz
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Mueller Systems JOB: 12448 CMULLMueller_RepeatenBandedge-Lower-Hail-Hipwr-Hopping;  01/ar2012 08:55:47; James Ritter

F1=00285 MHz @ 2024, F2=90Z2 MHz @96999; DELTA=G650kHz@ 19.5423 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 34: Lower Band-edge, Hailing, High Pwr, 9.6kps, Hopping
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Repeater Module, FCC pt 15.247 Band-edge Plot Upper | Hail Channel, High Pwr, 8 6kbps, hopping LI |
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Mueller System= JOB: 12449 ; CAWLLwWueller_RepeatenBandedge-Upper-Hail-Hipwr-Hopping;  O01/Mar2042 11:27:30; James Ritter
F1=02720 MHz @205, FZ=022 MHz @95, DELTA=G40.423 kHz@ 20 4B
SA SETTINGS: REW=100 kHz; VBWI=300 kHz; SPAN=S5MHz; SWEEP TIME=0.05; ATT=30dB
Limit=20dBe out of band
Figure 35: Upper Band-edge, Hailing, High Pwr, 9.6kps, Hopping
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5.5.1.2 Hailing Mode- Low Power
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Muellar Systems JOB: 12448 CMULLMueller_RepeatenBandedge-Lower-Hail-Lopwr-LoChan;  01/Man2012 10:13:43; James Ritter

F1=1002668 MHz @20; F2=90Z MHz @0, DELTA=G67674kHz@20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 36: Lower Band-edge, Hailing, Low Pwr, 9.6kbs, TX-902.65MHz
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Repester Module, FCC pt 15,247, Band-edge Plot Upper | Hail Channel, Low Pwr, 9 Bkbps, i@ 927 35MHz LIMT |
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Mueller System= JOB: 12448 ; CoWLLwWueller_RepeatenBandedge-Upper-Hail-lopwr-HiChan;  01/Mar2012 11:16:24; James Ritter

F1=027252 MHz @ 195, F2 =022 MHz @-0.5; DELTA=G42.0250 kHz@ 20 4B

SASETTINGS: RBW=100 kHz; WBWW=300 kHz; SPAN=GSMHz; SWEEFP TIME=0.05; ATT=30dB

Limit=20dBe out of band

Figure 37: Upper Band-edge, Hailing, Low Pwr, 9.6kps, TX-927.35MHz
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Mueller Systems JOB: 12438 ; CMWLL\Wueller_RepeaterBandedge-Lower-Hail-Lopwr-Hopping;  01/Man2012 10:15:16; James Ritter

F1=002853 MHz @20; F2=90Z MHz @0, DELTA=G52562 kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 38: Lower Band-edge, Hailing, Low Pwr, 9.6kbs, Hopping
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Muellar Systems JOB: 12448 CMULLMueller_RepeatenBandedge-Upper-Hail-lopwr-Hopping;  01/Mar2012 11:12:51; James Ritter

F1=927 352 MHz @ 19.5; F2=028 MHz @-0.5;, DELTA= 6430350 kHzi@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 39: Upper Band-edge, Hailing, Low Pwr, 9.6kps, Hopping
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5.5.1.3 Data Mode-9.6kbps-High Power

Repeater Module, FCC pt 16.247 Band-edge Plot Lower Data Channel, High Pwr, 9. 6kbps, THE@ 902 5MHz LI |

40 T T 1T T T FTTT T T T T T T T TTT T T T 1T T 1T !
dBm r b

30 — —

- B _

20
LEVEL =

nee_———t——

0

LIMIT 4 - —

20 - "'“'J"ww ]

MKRS = MM
* F A4 -‘n'

: WWWMW WW E LTz

-40
LIMIT 2 - -

1111 1111 1 111 1 |11 | 1 111 1 111 1111 1111 |
-50
838 0000EE 233.0000EE 233.5000EE 300.0000EE 900.5000EE 901.0000EE 901.5000EE 902.0000EE 303.0000E6

Frequency

Wfueller Systems JOB: 12498 ; CANWLLWueller_RepeaterBandedge-Lower-Data-HipwreLochan; 01/ an2012 09:46:54; James Ritter

F1=002.509 MHz @208.4; F2=002 MHz @94, DELTA=500.063 kHz@ 20 4B

SASETTINGS: REW=100 kHz; VBWI=300 kHz; SPAN=GMHz; SWEEF TIME= 0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 40: Lower Band-edge, Data, High Pwr, 9.6kbpsTX-902.5MHz
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Mugller Systems JOB: 12449 © CWLLMueller RepeatenBandedge-Upper-Data-Hipwr-HiChan;  01/Mar2012 11:25:498; James Ritter

F1=027.0058 MHz @208.5; F2=923 MHz @95, DELTA=995463 kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 41: Upper Band-edge, Data, High Pwr, 9.6kbpsl X-927MHz
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Mueller Systems JOB: 12498 ; CANWLL\Wueller_RepeatenBandedge-Lower-Data-HipwrHopping,  01/Man2012 09:49:14; James Ritter

F1=002.509 MHz @208.4; F2=002 MHz @94, DELTA=500.063 kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 42: Lower Band-edge, Data, High Pwr, 9.6kbpsHopping
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Mueller Systems JOB: 12448 ; CANWLL\Wueller_RepeaterBandedge-Upper-Data-HipwrHopping, 01/Man2012 11:32:456; James Ritter

F1=027.0119 MHz @20.3; F2=928 MHz @9.3000; DELTA=987 015 kHzi@ 20 dB

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 43: Upper Band-edge, Data, High Pwr, 9.6kbpHopping
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5.5.1.4 Data Mode-9.6kbps-Low Power

Repeater Madule, FCC pt 15 247 Band-edge Plot Lower O=ta Channel, Low Pwe, 3 6kbps, THIES0Z SMHz L
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04 an2012 10:19:06; James Ritter

F1=002.509 MHz @20; F2=90Z MHz @0, DELTA=S509063 kHz@ 20 4B

SASETTINGS: REW=100 kHz; VBWI=300 kHz; SPAN=GMHz; SWEEF TIME= 0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 44: Lower Band-edge, Data, Low Pwr, 9.6kbps['X-902.5MHz
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bfueller Systems JOB: 12448 ; CAWLL\Wueller_RepeaterBandedge-Upper-Data-lopiwr-HiChan-28_8k;,  01/Man2012 11:03:32; James Ritter

F1=927.0118 MHz @ 19.5; F2=028 MHz @-0.5; DELTA=087.815kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 45: Upper Band-edge, Data, Low Pwr, 9.6kbps[X-927MHz
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Muellar Systems JOB: 12448 ; CMLLWueller_RepeatenBandedge-Lower-Data-Lopwr-Hopping;  01/Marf2012 10:26:54; James Ritter

F4 = 802.5170000000001 MHz @20, F2=902 MHz @0, DELTA=516.616kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 46: Lower Band-edge, Data, Low Pwr, 9.6kbpiopping
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Mueller Systems JOB: 12438 ; CMWLL\Wueller_RepeaterBandedge-Upper-Data-lopwr-Hopping;  01/Man2012 41:40:18; James Ritter

F1=027.005 MHz @ 19.4; F2=928 MHz @-0.5; DELTA=995487 kHzf@ 19.9005 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 47: Upper Band-edge, Data, Low Pwr, 9.6kbpd;lopping
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5.5.1.5 Data Mode-28.8kbps-High Power

Repeater Module, FCC pt 15.247 Band-edge Plot Lower Data Channel, High P, 28.8kbps, THEE02 SMHz LI |
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Mueller Systems JOB: 12443 ; CoLL\Mueller_RepeatenBandedge-Lower-Data-Hipwr-LoChan-28_8k; 01/ ar2012 10:37:22; James Ritter

F1=002502 MHz @22.4; F2=902 MHz @24, DELTA=9501.511kHz@ 20 4B

SASETTINGS: RBW=100 kHz; WBWW=300 kHz; SPAN=SMHz; SWEEFP TIME=0.05; ATT=30dB

Limit=20dBe out of band

Figure 48: Lower Band-edge, Data, High Pwr, 28.8kbg TX-902.5MHz
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Mugller Systems JOB: 12443 ; CAWLLMueller RepeatenBandedge-Upper-Data-HipwrHiChan-28_ 8k 01/ ar2012 10:40:50; James Ritter

F1=927.008 MHz @ 2727, F2=928 MHz @2.6; DELTA=001.667 kHzi@ 192622 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 49: Upper Band-edge, Data, High Pwr, 28.8klg TX-927MHz
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bfuellar Systems JOB: 12448 ; CNWLL\Wueller_RepeatenBandedge-Lower-Data-HipwrHopping-28_8k,  01/Mar2012 10:44:01; James Ritter

F4=802.5170000000001 MHz @226, F2=902 MHz @86, DELTA=S516.610kHz@ 20 dB

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 50: Lower Band-edge, Data, High Pwr, 28.8kbg Hopping
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Mfueller Systems JOB: 12448 ; CNWLL\Wueller_RepeatenBandedge-Upper-Data-HipwrHopping-28_8k,  01/Mar2012 10:53:09; James Ritter

F1=027.0058 MHz @286, F2=923 MHz @86, DELTA=995463 kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 51: Upper Band-edge, Data, High Pwr, 28.8klg Hopping
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5.5.1.6 Data Mode-28.8kbps-Low Power

Repeater Madule, FCC pt 15 247 Band-edge Plot Lower O=ta Channel, Low Pwe, 3 6kbps, THIES0Z SMHz L
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Mueller Systems JOB: 12448 ; CMLLMueller_RepeatenBandedge-Lower-[ata-Lopor-Lochan;  O1/dar2012 10:18:06; James Ritter

F1=002.509 MHz @20; F2=90Z MHz @0, DELTA=S509063 kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 52: Lower Band-edge, Data, Low Pwr, 28.8kbpsI'X-902.5MHz
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Mugller Systems JOB: 12449 © CMWLLMueller_RepeatenBandedge-Upper-Data-lopwrHiChan;  01Man2012 11:07:08; James Ritter

F1=927.0058 MHz @ 19.5; F2=023 MHz @-0.5, DELTA=005463 kHzi@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 53: Upper Band-edge, Data, Low Pwr, 28.8kbpg X-927MHz
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Mueller Systems JOB: 12448 ; CMULL\Wueller_RepeatenBandedge-Lower-Data-Lopwr-Hopping-28_8k;  01/Man2012 10:31:00; James Ritter

F1=002.502 MHz @20; F2=90Z MHz @0, DELTA=501511kHzi@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 54: Lower Band-edge, Data, Low Pwr, 28.8kbpdHopping
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Muellar Systems JOB: 12448 CMULLMueller_RepeatenBandedge-Upper-Hail-lopwr-Hopping;  01/Mar2012 11:12:51; James Ritter

F1=927 352 MHz @ 19.5; F2=028 MHz @-0.5;, DELTA= 6430350 kHzi@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=GMHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 55: Upper Band-edge, Data, Low Pwr, 28.8kbpsHopping
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5.5.2 Full-Band Conducted Spurious Emissions
5.5.2.1 Low Channel 902.5MHz- High Power

:"";-"";i"LF'LQT
Repeater Module, FCC pt 15247 Spurious Emissions, High Pwr, 3.6kbps, Low channel (@ 902 SMHz LI |
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Mueller Systems JOB: 12438 ; CMULLMueller_RepeatenSpur_HiPwr_Let; 01/Man2012 14:20:08; James Ritter
Fi= 193847 MHz @-33.4; F2=201.576 MHz @94 DELTA=Z27281 MHzi@ 427968 4B
SA SETTINGS: REW=100 kHz; VBN=300 kHz; SPAN=BG0MHz; SWEEP TIME= 0.05; ATT=30 dB
Limit=20dBe out of band

Figure 56: Spurious Emissions, Hi Pwr, TX-902.5MHz30-890MHz
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Mugller Systems JOB: 12449 ; CAWLLMueller_RepeatenSpur_HiPwr_LoZ; O1/Man2012 14:00:51; James Ritter

F1=002.630 MHz @208.4; F2=002 MHz @94, DELTA=083222 kHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=50MHz; SWEEF TIME=0.05; ATT=30 dB

Limit=20dB ¢ out of band

Figure 57: Spurious Emissions, High Pwr, TX-902.5MH, 890-940MHz
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Repeater Module, FCC pt 15247 Spurious Emissions, High Pwr, 3.6kbps, Low channel (@ 902 SMHz LI |
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Mueller Systems JOB: 12448 ; CMULLMueller_RepeatenSpur_HiPwr_Leo3; 01/Man2012 14:47:48; James Ritter

F1=23713 GHz @-32.37; F2=2442 GHz @ 9.4 DELTA=7501582 MHz@41.7740 dB

SA SETTINGS: RBWi=100kHz; VBUW=300 kHz; SPAN=4.06GHz, SWEEP TIME= 0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 58: Spurious Emissions, High Pwr, TX-902.5MH, 940-5000MHz
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Repeater Module, FCC pt 15247 Spurious Emissions, High Pwr, 3.6kbps, Low channel (@ 902 SMHz LI |
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Mueller Systems JOB: 12448 ; CMULLMueller_RepeatenSpur_HiPwr_Lod;  01/Man2012 15:64:35; James Ritter
F1=7.5013 GHz @-2879; F2=7.5046 GHz @9.4 DELTA=3.2473 MHzi®38.1918 4B
SA SETTINGS: RBW=100 kHz; WBW=300 kHz, SPAN=0GHz, SWEEP TIME=0.05; ATT=30dB
Limit=20dBe out of band

Figure 59: Spurious Emissions, High Pwr, TX-902.5MH, 5 — 10GHz
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5.5.2.2 Low Channel 902.5MHz- Low Power

Repeater Module, FCC pt 15247 Spurious Emissions, Low Pwr, 9 Ekbps, Lover Channel (@ 902 SMHz LI |
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Mueller Systems JOB: 12448 CAWLLMWueller_RepeaterSpur_LoPwr Lo, 02/Man2042 08:48:04; James Ritter

F1=506.082 MHz @-33.55; F2=514.547 MHz @-0.5; DELTA=2.455400000000001 MHzi@ 330492 dB

SA SETTINGS: RBW=100 kHz, VEW=300 kHz; SPAN=850MHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 60: Spurious Emissions, Low Pwr, TX-902.5MHz30-890MHz
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Mueller Systems JOB: 12448 CAWLLMueller_RepeaterSpur_LoPwr_Lo2;  02/Man2042 08:31:18; James Ritter

F1=1902.523 MHz @ 19.48; F2=002 MHz @-05, DELTA=583333 kHzi@ 19.9932 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=50MHz; SWEEF TIME=0.05; ATT=30 dB

Limit=20dB ¢ out of band

Figure 61: Spurious Emissions, Low Pwr, TX-902.5MHz890-940MHz
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Mueller Systems JOB: 12448 CAWLLMueller_RepeaterSpur_LoPwr_Lo3;  02/Man2042 09:25:34; James Ritter

F1=24805 GHz (@-31.72; F2= 24226 GHz @-05; DELTA=369114 MHz@31.2161 dB

SA SETTINGS: RBWi=100kHz; VBUW=300 kHz; SPAN=4.06GHz, SWEEP TIME= 0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 62: Spurious Emissions, Low Pwr, TX-902.5MHz940-5000MHz
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Repeater Module, FCC pt 15247 Spurious Emissions, Low Pwr, 9 Ekbps, Lover Channel (@ 902 SMHz LI |

40

dBm B T
30
20

LEVEL - -
10
0

LIMIT 4 - 4
T
<20

MKRS - -

¥ B 4
<30

N Lz

-40

LIMIT 2 o E
Bli]

5.0000E9 10.0000E9
Frequency
Mueller Systems JOB: 12448 CAWLLMueller_RepeaterSpur_LoPwr_Lod,  02/Man2042 09:35:32; James Ritter
F1=T.1025 GHz @-28.9; F2=7.1158 GHz @-0.5, DELTA= 129956 MHz@ 28.4013 dB
SA SETTINGS: RBW=100 kHz; WBW=300 kHz, SPAN=0GHz, SWEEP TIME=0.05; ATT=30dB
Limit=20dBe out of band
Figure 63: Spurious Emissions, Low Pwr, TX-902.5MHz5-10GHz
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5.5.2.3 Center Channel 915MHz- High Power

Repeater Module, FCC pt 15.247 Spurious Emissions, High Pwr, 3 Ekbps, Certer channel @@ 915MHz LI |
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Mueller Systems JOB: 12448 ; CNWLLMueller_RepeatenSpur_HiPwr_Cent; 01/Man2012 14:22:47; James Ritter

F1=203209 MHz @-3407; FZ2=200747 MHz @ 9.4; DELTA=24573 MHzi@ 434742 4B

SA SETTINGS: RBW=100 kHz, VEW=300 kHz; SPAN=850MHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 64: Spurious Emissions, Hi Pwr, TX-915MHz, 3-890MHz
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Mueller Systems JOB: 12448 ; CANWLLMueller_RepeatenSpur_HiPwr_CenZ; 01/Man2012 14:14:30; James Ritter

F1=015.076 MHz @20.4; F2=028 MHz @0.4;, DELTA=12.0245 MHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=50MHz; SWEEF TIME=0.05; ATT=30 dB

Limit=20dB ¢ out of band

Figure 65: Spurious Emissions, High Pwr, TX-915MHz890-940MHz
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Mueller Systems JOB: 12448 ; CNWLLMueller_RepeatenSpur_HiPwr_Cen3; 01/Man2012 15:04:26; James Ritter

F1=2.1383 GHz @-32.71; F2=21844 GHz @ 9.4 DELTA=48.0742 MHzi@ 42,1087 dB

SA SETTINGS: RBWi=100kHz; VBUW=300 kHz; SPAN=4.06GHz, SWEEP TIME= 0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 66: Spurious Emissions, High Pwr, TX-915MHz940-5000MHz
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Mueller Systems JOB: 12448 ; CNWLLMueller_RepeatenSpur_HiPwr_Cend;  01/Man2012 15:41:40; James Ritter
F1=7.002 GHz @-29.84; FZ=T7.046 GHz @8.4; DELTA=38.5202 MHzi® 39.2383 4B
SA SETTINGS: RBW=100 kHz; WBW=300 kHz, SPAN=0GHz, SWEEP TIME=0.05; ATT=30dB
Limit=20dBe out of band

Figure 67: Spurious Emissions, High Pwr, TX-915MHz5-10GHz
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5.5.2.4 High Channel 927.35MHz- High Power

Repester Module, FCC pt 15,247, Spurious Emissions, High Pwr, 3 Ekbps, High channel i@ 927 35MHz LI |
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Wfueller Systems JOB: 12448 ; CAWLL\Wueller_RepeatenSpur HiPwr_Hi1, 01Man2012 14:25:18; James Ritter

F1=1248 MHz @-3468; F2=182.837 MHz @0.; DELTA=1.9420 MHz@ 44.0831 dB

SA SETTINGS: RBW=100 kHz, VEW=300 kHz; SPAN=850MHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 68: Spurious Emissions, High Pwr, TX-927.35Mz, 30-890MHz
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Wfueller Systems JOB: 12448 ; CAWLL\Wueller_RepeatenSpur HiPwr_HiZ; 01Man2012 14:16:14; James Ritter

F1=027.538 MHz @20.4; F2=002MHz @09.4, DELTA=255373 MHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=50MHz; SWEEF TIME=0.05; ATT=30 dB

Limit=20dB ¢ out of band

Figure 69: Spurious Emissions, Low Pwr, TX-927.35MH&, 890-940MHz
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bfueller Systems JOB: 12448 ; CAWLLWueller_RepeatenSpur_HiPwr_Hi3; 01Mar2012 15:18:03; James Ritter

F1=1.40768 GHz@-31.89;, F2=14320 GHz @ 9.4, DELTA=25265 MHzi@ 41.2805 4B

SA SETTINGS: RBWi=100kHz; VBUW=300 kHz; SPAN=4.06GHz, SWEEP TIME= 0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 70: Spurious Emissions, Low Pwr, TX-927.35MH, 940-5000MHz
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Wfueller Systems JOB: 12448 ; CAWLLWueller_RepeatenSpur_HiPwr_Hid; 01Man2012 15:30:36; James Ritter
F1=7.4091 GHz @-29.37; F2=T7.4344 GHz @9.4; DELTA=252382 MHzi@ 387658 dB
SA SETTINGS: RBW=100 kHz; WBW=300 kHz, SPAN=0GHz, SWEEP TIME=0.05; ATT=30dB
Limit=20dBe out of band

Figure 71: Spurious Emissions, Low Pwr, TX-927.35MH, 5-10GHz

WLL Report #12449-01 Rev 2 - Page 83 of 163 © 2012 Washington Laboratories, Ltd.



Mueller Systems FCC Certification Test Report
Repeater Radio Module July 2012

5.5.2.5 High Channel 927.35MHz- Low Power

Repester Module, FCC pt 15.247,Spurious Emissions, Low Pwr, 3.6kbps, High Channel i@ 927 35MHz LI |
40 1
dBm r -
30
20
LEVEL =
10
N == ———— = = =
LIMIT 4 =
T
<20
MKRS -
% - 4
<30
LMz
-40
LIMIT 2
Bili]
30.0000EG 100.0000EE 230.0000E6

Frequency

Mueller Systems JOB: 12438 ; CMULLMueller_RepeatenSpur_LoPwr_Hif; 02/Man2012 08:54:43; James Ritter

F1=328.137 MHz @-33.05; F2=320564 MHz @-0.5;, DELTA=427 244 kHzi@ 32.5528 dB

SA SETTINGS: RBW=100 kHz, VEW=300 kHz; SPAN=850MHz; SWEEP TIME=0.05; ATT=30 4B

Limit=20dB ¢ out of band

Figure 72: Spurious Emissions, Low Pwr, TX-927.35MH, 30-890MHz
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Mugller Systems JOB: 12449 ; CAWLLMueller RepeatenSpur_LoPwr HiZ; O2iMan2012 08:37:13; James Ritter

F1 =927 6130000000001 MHz @ 18.5; F2=002 MHz @-0.5; DELTA=255133 MHz@ 20 4B

SA SETTINGS: RBW=100 kHz, VEWI=300 kHz; SPAN=50MHz; SWEEF TIME=0.05; ATT=30 dB

Limit=20dB ¢ out of band

Figure 73: Spurious Emissions, Low Pwr, TX-927.35MH&, 890-940MHz
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Repester Module, FCC pt 15.247,Spurious Emissions, Low Pwr, 3.6kbps, High Channel i@ 927 35MHz
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Mueller Systems JOB: 12448 ; CMULLMueller_RepeatenSpur_LoPwr_Hi3; 02/Man2012 09:05:02; James Ritter

F1=26186 GHz (@-32.28; F2= 26285 GHz@-045; DELTA=7.2507 MHz@® 31.7244 4B

SA SETTINGS: RBWi=100kHz; VBUW=300 kHz; SPAN=4.06GHz, SWEEP TIME= 0.05; ATT=30 4B

Limit=20dB ¢ out of band

5.0000E3

Figure 74: Spurious Emissions, Low Pwr, TX-927.35MH, 940-5000MHz
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Repester Module, FCC pt 15.247,Spurious Emissions, Low Pwr, 3.6kbps, High Channel i@ 927 35MHz LI |
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Mueller Systems JOB: 12448 ; CMULLMueller_RepeatenSpur_LoPwr_Hid 02/Man2012 09:66:09; James Ritter
F1=T7247 GHz [@-28.73; F2=7.3180 GHz @-0.4, DELTA=718189 MHz@ 28.2323 dB
SA SETTINGS: RBW=100 kHz; WBW=300 kHz, SPAN=0GHz, SWEEP TIME=0.05; ATT=30dB
Limit=20dBe out of band
Figure 75: Spurious Emissions, Low Pwr, TX-927.35MH, 5-10GHz
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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 meetrtfis pecified in 815.209 and 815.35(b) for peak
measurements.

5.6.1 Test Procedure

The EUT was placed on a motorized turntable forated testing on a 3-meter open field test sitee Th
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 Mandters. The EUT was tested in 3 orthogonals with
the worst case readings provided. Both the horadoand vertical field components were measured.
Measurements below 1 GHz include both restrictetiram-restricted bands.

The emissions were measured using the followingluésn bandwidths:

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

5.6.2 Areas of concern
None
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Table 10: Radiated Emission Test Data, Low FrequecData (<1GHz)
(Restricted bands only, same for all Channels)

Frequency . Azimuth Ant. Height SA Level Corr Factors Corr. Level Limit .

(MH2) Polarity HV | e ree) m) (dBuv) (dB) (uv/m) (uVim) e (G5

74.92 \Y 270.00 1.00 11.40 9.4 10.9 100.0 -19.7
118.13 \Y 270.00 1.00 10.40 15.8 20.4 150.0 -17.
168.00 \% 170.00 1.14 7.90 14.2 12.7 150.0 -21.4
266.96 \% 90.00 1.44 7.90 16.5 16.6 200.0 -21.6
401.39 \Y 45.00 1.30 9.60 19.9 30.0 200.0 -16.9
117.72 H 90.00 4.00 6.90 15.8 13.7 150.0 -20.8
168.00 H 45.00 3.56 13.20 14.2 23.4 150.Q -16.
401.39 H 190.00 3.50 8.90 19.9 27.7 200.0 -17.

Note: Emissions were common to all tested channel3he frequencies listed are the highest
emitted restricted bands.
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Table 11: Radiated Emission Test Data, High Frequary Data (>1GHz
g quety
(2.5dBi Whip antenna) (Restricted Bands)
(Worst case readings are with EUT On side)
Low Channel-902.5MHz
. . . Corr s .

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

(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uv/m) (uv/m) (dB) Comments
2707.50 \Y 90.00 2.53 48.30 -1.9 210.0 50000 -27|bpeak
2707.50 \% 90.00 2.53 43.79 -1.9 124.9 500.0 -12)0 verage
3610.00 \% 45.00 2.61 46.15 -0.3 196.4 5000{0 -28flpeak
3610.00 \% 45.00 2.61 37.63 -0.3 73.6 500.0 -166 erAge
4512.50 \Y 190.00 2.86 45.44 1.7 228.3 500010 -26|Bpeak
4512.50 \% 190.00 2.86 37.91 1.7 96.0 500.0 -14)8 erage
2707.50 H 45.00 3.27 50.98 -1.9 285.9 50000 -24|9peak
2707.50 H 45.00 3.27 47.32 -1.9 187.6 500.p -8. erage
3610.00 H 90.00 2.53 47.58 -0.3 231.5 5000(0 -26|7peak
3610.00 H 90.00 2.53 41.87 -0.3 120.( 500.0 -12/4 verége
4512.50 H 45.00 2.60 45.24 1.7 223.2 500010 -27]0 eakp
4512.50 H 45.00 2.60 37.21 1.7 88.5 500.0 -150 rédge
Center Channel — 915MHz

. . . Corr s .

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

(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uv/m) (uv/m) (dB) Comments
2745.00 \Y 0.00 2.06 49.91 -1.8 253.2 5000/0 -25/9 eakp
2745.00 \% 0.00 2.06 43,51 -1.8 121.2 500.0 -128 erAge
3660.00 \% 90.00 2.11 43.73 0.0 153.9 5000{0 -30R eakp
3660.00 \% 90.00 2.11 34.13 0.0 51.0 500.0 -19.8 rage
4575.00 \Y 10.00 2.31 45.16 1.8 222.Q 50000 -27|1 eakp
4575.00 \% 10.00 2.31 39.26 1.8 112.5 500.0 -13|0 erage
2745.00 H 180.00 2.11 52.18 -1.8 328.9 50000 -23|6peak
2745.00 H 180.00 2.11 47.70 -1.8 196.3 500.0 -8.1 veréage
3660.00 H 90.00 2.16 47.55 0.0 239.0 5000(0 -26[4 eakp
3660.00 H 90.00 2.16 41.00 0.0 112.4 500.0 -13|0  erége
4575.00 H 0.00 3.17 47.42 1.8 287.9 50000 -24|8 akpe
4575.00 H 0.00 3.17 40.47 1.8 1294 500.0 -11]7 rédgye

WLL Report #12449-01 Rev 2

- Page 90 of 163

© 2012 Washington Laboratories, Ltd.




Mueller Systems FCC Certification Test Report

Repeater Radio Module July 2012
High Hailing Channel-927.35MHz
Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin c t
(MHz) HIV (Degree) (m) (dBuv) B (uv/m) (uv/m) (dB) omments
2782.50 \ 190.00 1.67 54.10 -1.8 411.¢ 5000(0 -21|[7peak
2782.05 \ 90.00 2.09 47.27 -1.8 187.2 500.0 -8.% erage
3709.40 \ 0.00 2.99 46.98 0.3 231.8 50000 -26J[f akpe
3709.40 \% 0.00 2.99 37.75 0.3 80.1 500. -15.9 ager
4636.75 \% 90.00 2.78 46.29 1.9 256.0 500010 -25[8 eakp
4636.75 \ 90.00 2.78 37.41 1.9 92.1 500.0 -14. rage
2782.50 H 180.00 2.13 53.90 -1.8 401.6 5000.0 -21{9peak
2782.05 H 90.00 3.24 50.35 -1.8 266.9 500.0 -5. erage
3709.40 H 140.00 3.23 44.07 0.3 165.4 5000.0 -29(6peak
3709.40 H 140.00 3.23 34.60 0.3 55.7 500.0 -19/0  erége
4636.75 H 45.00 2.07 46.33 1.9 257.2 5000}0 -25[8 eakp
4636.75 H 45.00 2.07 38.32 1.9 102.3 500.0 -13/8 erége
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Table 12: Radiated Emission Test Data, High Frequery Data (>1GHz)
(3dBi Omni antenna)(Restricted Bands)
(Worst case readings are with EUT On side)
Low Channel-902.5MHz
. . . Corr s .
Frequency Polarity Azimuth Ant. Height SA Level Corr. Level Limit Margin
(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uV/m) (uV/m) (dB) Celies
2707.50 \% 90.0 190.7 47.6 -1.9 193.7 5000/0 -28 [ppeak
2707.50 \% 90.0 190.7 39.1 -1.9 72.8 500.¢ -16.]f Average
3610.00 \% 0.0 182.3 42.6 -0.3 130.8 5000/0 -31./ppeak
3610.00 \% 0.0 182.3 35.0 -0.3 54.4 500.( -19. Average
4512.50 \% 125.0 1.7 42.5 1.7 162.2 5000/0 -29.8peak
4512.50 \% 125.0 1.7 31.6 1.7 46.6 500.( -20.6 Average
2707.50 H 175.0 2.3 46.9 -1.9 179.3 5000/0 -28 [ppeak
2707.50 H 175.0 2.3 40.9 -1.9 89.2 500. -15.pAverage
3610.00 H 185.0 2.1 454 -0.3 180.4 5000/0 -28ppeak
3610.00 H 185.0 2.1 36.8 -0.3 66.9 500. -17.5 Average
4512.50 H 300.0 1.9 42.9 1.7 171.0 5000/0 -29Bpeak
4512.50 H 300.0 1.9 31.5 1.7 45.8 500. -20.BAverage
Center Channel — 915MHz
. . . Corr s .
Frequency Polarity Azimuth Ant. Height SA Level Corr. Level Limit Margin
(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uV/m) (uV/m) (dB) Celies
2745.00 \% 250.0 2.0 47.2 -1.8 186.0 5000/0 -28 speak
2745.00 \% 250.0 2.0 40.5 -1.8 85.7 500.( -15. Average
3660.00 \% 180.0 1.9 44.3 0.0 164.4 5000/0 -29.[ peak
3660.00 \% 180.0 1.9 34.9 0.0 55.7 500.( -19.{l Average
4575.00 \ 180.0 2.1 43.6 1.8 185.5 50000 -28./ppeak
4575.00 \% 180.0 2.1 33.8 1.8 60.0 500.( -18.4 Average
745.00 H 125.0 1.9 48.0 -1.8 202.1 50000 -27 [ppeak
2745.00 H 125.0 1.9 41.9 -1.8 100.2 500.0 -14 DAverage
3660.00 H 15.0 1.8 454 0.0 187.0 5000/0 -28.5peak
3660.00 H 15.0 1.8 38.0 0.0 79.3 500.(¢ -16.() Average
4575.00 H 200.0 1.8 43.8 1.8 189.8 5000/0 -28 Apeak
4575.00 H 200.0 1.8 35.0 1.8 68.9 500.¢ -17.p Average
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High Hailing Channel-927.35MHz

Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin c t
(MHz) HIV (Degree) (m) (dBuv) "E‘c‘j’B‘;rs (uv/m) (uv/m) (dB) omments
2782.50 \Y 260.0 1.9 46.9 -1.8 179.2 5000.0 -28.9peak
2782.05 \Y 260.0 1.9 40.7 -1.8 87.6 500.( -15.11 Average
3709.40 \Y 180.0 1.9 44.1 0.3 166.9 5000.0 -29.bpeak
3709.40 \Y 180.0 1.9 34.9 0.3 57.8 500.( -18.[f Average
4636.75 \Y 180.0 1.7 43.9 1.9 193.7 50000 -28.ppeak
4636.75 \Y 180.0 1.7 36.0 1.9 78.3 500.( -16.[l Average
2782.50 H 125.0 1.9 48.6 -1.8 219.2 50000 -27 lppeak
2782.05 H 125.0 1.9 44.0 -1.8 128.5 500.0 -11.8Average
3709.40 H 10.0 1.5 46.4 0.3 217.1 50000 -27.ppeak
3709.40 H 1.0 1.5 38.6 0.3 88.3 500.0 -15.] Average
4636.75 H 180.0 2.4 42.0 1.9 156.2 50000 -30/Lpeak
4636.75 H 180.0 2.4 33.3 1.9 57.4 500. -18.8 Average
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Table 13: Radiated Emission Test Data, High Frequery Data (>1GHz)
(0dBi Monopole antenna)(Restricted Bands)
(Worst case readings are with EUT On side)
Low Channel-902.5MHz
. . . Corr s .
Frequency Polarity Azimuth Ant. Height SA Level Corr. Level Limit Margin
(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uv/m) (uv/m) (dB) Comments

2707.50 \Y 125.0 2.0 51.8 -1.9 314.2 5000.0 -24 ppeak
2707.50 \Y 125.0 2.0 47.7 -1.9 196.0 500. -8.1| Average
3610.00 \Y 180.0 2.0 45.8 -0.3 188.6 50000 -28.bpeak
3610.00 \Y 180.0 2.0 36.9 -0.3 67.7 500.( -17.4 Average
4512.50 \Y 270.0 2.0 42.4 1.7 160.2 5000.)0 -29.9peak
4512.50 \Y 270.0 2.0 30.6 1.7 41.4 500.( -21.65 Average
2707.50 H 160.0 1.8 50.1 -1.9 258.3 50000 -25|7peak
2707.50 H 160.0 1.8 44.9 -1.9 142.0 500.0 -10.0Average
3610.00 H 180.0 1.8 45.9 -0.3 190.8 5000/0 -28 apeak
3610.00 H 180.0 1.8 36.7 -0.3 66.3 500.( -17.5 Average
4512.50 H 125.0 1.8 42.1 1.7 155.5 5000/0 -30Lpeak
4512.50 H 125.0 1.8 32.0 1.7 48.6 500.( -20.p Average
Center Channel — 915MHz

Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin c t

(MH2) HV (Degree) (m) (dBuv) ?gB‘;rs (uV/m) (uV/m) (dB) omments

2745.00 \Y 95.0 1.8 47.3 -1.8 187.5 5000.0 -28.bpeak
2745.00 \Y 95.0 1.8 37.0 -1.8 57.4 500.0 -18.8 Average
3660.00 \Y 0.0 1.7 43.2 0.0 144.8 5000.p -30.8 peak
3660.00 \Y 0.0 1.7 33.7 0.0 48.5 500.0 -20.3 Average
4575.00 \Y 0.0 1.7 40.7 1.8 132.8 5000.p -31.% peak
4575.00 \Y 0.0 1.7 30.0 1.8 38.8 500.0 -22.2 Average
2745.00 H 125.0 2.1 47.0 -1.8 182.0 50000 -28 Bpeak
2745.00 H 39.0 -1.8 72.1 500.0 -16.8 Average
3660.00 H 90.0 2.1 42.6 0.0 135.2 50000 -31.1peak
3660.00 H 90.0 2.1 33.6 0.0 48.2 500.(¢ -20. Average
4575.00 H 200.0 2.2 42.0 1.8 153.6 50000 -30/Bpeak
4575.00 H 200.0 2.2 33.3 1.8 56.7 500.( -18.p Average
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High Hailing Channel-927.35MHz
Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin c t
(MHz) HV (Degree) (m) (dBuV) "E‘c‘j’B‘;rs (uv/m) (uv/m) (dB) omments
2782.50 \ 0.0 2.6 48.9 -1.8 225.1 5000. -26.p peak
2782.05 \% 0.0 2.6 43.7 -1.8 1241 500.( -12.1 Average
3709.40 \ 100.0 2.5 42.3 0.3 135.4 5000, -31.Bpeak
3709.40 \ 100.0 2.5 32.4 0.3 43.3 500.( -21.8 Average
4636.75 \% 0.0 2.5 43.9 1.9 193.3 5000. -28.18 peak
4636.75 \ 0.0 2.5 34.1 1.9 63.1 500.C -18.0) Average
2782.50 H 300.0 2.0 46.6 -1.8 172.5 5000 -29ppeak
2782.05 H 300.0 2.0 40.8 -1.8 88.9 500. -15.pAverage
3709.40 H 90.0 1.9 42.0 0.3 130.6 50000 -31.[f peak
3709.40 H 90.0 1.9 31.7 0.3 39.9 500.( -22.) Average
4636.75 H 250.0 1.6 43.7 1.9 190.0 5000 -28 Apeak
4636.75 H 250.0 1.6 33.4 1.9 58.0 500.( -18.[f Average
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Table 14: Radiated Emission Test Data, High Frequery Data (>1GHz)
(1.5dBi Helical antenna)(Restricted Bands)
(Worst case readings are with EUT On side)
Low Channel-902.5MHz
. . . Corr o .

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

(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uV/m) (uV/m) (dB) Celies
2707.50 \Y 125.0 2.6 45.6 -1.9 153.5 5000. -30.Bpeak
2707.50 \% 125.0 2.6 37.9 -1.9 63.3 500.(¢ -18.0) Average
3610.00 \% 180.0 2.5 42.8 -0.3 133.5 5000. -31./ppeak
3610.00 \% 180.0 2.5 32.2 -0.3 394 500.(¢ -22.1 Average
4512.50 \Y 0.0 2.5 43.5 1.7 182.6 5000. -28.[ peak
4512.50 \ 0.0 2.5 34.5 1.7 64.8 500.C -17.7 Average
2707.50 H 355.0 2.0 45.8 -1.9 157.5 5000 -30/ppeak
2707.50 H 355.0 2.0 36.5 -1.9 54.0 500. -19.BAverage
3610.00 H 0.0 1.8 44.6 -0.3 164.3 5000. -29.f peak
3610.00 H 0.0 1.8 33.6 -0.3 46.3 500.0 -20.7 Average
4512.50 H 175.0 1.8 42.6 1.7 164.7 5000 -29 ppeak
4512.50 H 175.0 1.8 325 1.7 51.2 500.( -19.BAverage
Center Channel — 915MHz
Frequency Polarity Azimuth Ant. Height SA Level Fggtr(;rs Corr. Level Limit Margin TS

(MHz) HIV (Degree) (m) (dBuVv) (dB) (uvim) (uv/m) (dB)
2745.00 \Y 75.0 25 47.1 -1.8 183.9 5000. -28.[f peak
2745.00 \% 75.0 2.5 38.5 -1.8 67.8 500.( -17.3 Average
3660.00 \Y 5.0 2.6 43.3 0.0 146.5 5000.p -30.] peak
3660.00 \% 5.0 2.6 33.6 0.0 48.0 500.0 -20.4 Average
4575.00 \Y 90.0 2.2 43.3 1.8 179.2 5000.0 -28.Dpeak
4575.00 \Y 90.0 2.2 33.6 1.8 58.7 500.0 -18.6 Average
2745.00 H 125.0 2.1 46.1 -1.8 163.3 5000 -29[7peak
2745.00 H 125.0 2.1 38.9 -1.8 71.3 500. -16.p Average
3660.00 H 90.0 2.1 44.0 0.0 158.8 5000. -30./ppeak
3660.00 H 90.0 2.1 34.8 0.0 55.1 500.( -19.P Average
4575.00 H 90.0 2.2 43.6 1.8 185.5 5000. -28 . ppeak
4575.00 H 90.0 2.2 31.8 1.8 47.7 500.( -20.4 Average
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High Hailing Channel-927.35MHz
Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin c t
(MHz) HV (Degree) (m) (dBuV) "E‘c‘j’B‘;rs (uv/m) (uv/m) (dB) omments
2782.50 \ 35.0 2.2 47.0 -1.8 181.5 5000. -28.8peak
2782.05 \% 35.0 2.2 38.2 -1.8 65.9 500.( -17.6 Average
3709.40 \ 0.0 2.0 43.6 0.3 157.1 5000. -30.[l peak
3709.40 \ 0.0 2.0 33.6 0.3 49.7 500.C -20.1 Average
4636.75 \% 180.0 1.8 44.4 1.9 205.9 5000. -27 [r peak
4636.75 \ 180.0 1.8 36.4 1.9 82.0 500.( -15.[f Average
2782.50 H 350.0 1.9 47.4 -1.8 190.5 5000 -28 fApeak
2782.05 H 350.0 1.9 40.7 -1.8 87.4 500. -15.p Average
3709.40 H 355.0 1.9 43.3 0.3 152.4 5000 -30,Bpeak
3709.40 H 355.0 1.9 34.2 0.3 53.2 500.( -19.5 Average
4636.75 H 95.0 2.0 44.5 1.9 208.3 5000/0 -27 Bpeak
4636.75 H 95.0 2.0 35.9 1.9 77.6 500.( -16.2 Average
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Table 15: Radiated Emission Test Data, High Frequery Data (>1GHz)
(PCB Trace antenna)(Restricted Bands)
(Worst case readings are with EUT On side)
Low Channel-902.5MHz
. . . Corr s .

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

(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uV/m) (uV/m) (dB) Celies
2707.50 \ 90.0 1.8 44.3 -1.9 131.7 5000. -31.ppeak
2707.50 \ 90.0 1.8 32.8 -1.9 35.3 500.( -23.0 Average
3610.00 \ 80.0 2.1 45.8 -0.3 187.6 5000. -28.b peak
3610.00 \ 80.0 2.1 38.5 -0.3 81.4 500.( -15.8 Average
4512.50 \ 45.0 2.0 44.1 1.7 195.7 5000. -28.[L peak
4512.50 \ 45.0 2.0 34.7 1.7 66.5 500.( -17.% Average
2707.50 H 180.0 1.9 45.4 -1.9 150.4 5000 -304peak
2707.50 H 180.0 1.9 36.3 -1.9 52.7 500. -19.5 Average
3610.00 H 190.0 1.9 45.9 -0.3 191.3 5000 -28)Bpeak
3610.00 H 190.0 1.9 36.6 -0.3 65.4 500.( -17.[f Average
4512.50 H 175.0 1.9 43.9 1.7 191.2 5000 -28)Bpeak
4512.50 H 175.0 1.9 334 1.7 57.1 500.( -18.8Average
Center Channel — 915MHz
Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin c t

(MHz) HIV (Degree) (m) (dBuV) ?ngrs (uV/m) (uv/m) (dB) omments
2745.00 \% 275.0 1.8 45.9 -1.8 158.9 5000. -30.ppeak
2745.00 \ 275.0 1.8 37.8 -1.8 62.8 500.( -18.() Average
3660.00 \% 350.0 1.8 44.6 0.0 169.2 5000. -29.mpeak
3660.00 \ 350.0 1.8 345 0.0 53.2 500.( -19.% Average
4575.00 \% 15.0 1.7 41.8 1.8 150.8 5000.0 -30.4 peak
4575.00 \% 15.0 1.7 32.6 1.8 52.2 500.( -19.6 Average
2745.00 H 190.0 1.7 45.3 -1.8 148.9 5000 -30/ppeak
2745.00 H 190.0 1.7 36.6 -1.8 54.7 500. -19.p Average
3660.00 H 95.0 1.7 45.0 0.0 178.2 50000 -29.ppeak
3660.00 H 95.0 1.7 37.4 0.0 74.3 500.( -16.% Average
4575.00 H 125.0 1.6 45.2 1.8 223.0 5000 -27 |ppeak
4575.00 H 125.0 1.6 36.8 1.8 84.8 500.¢ -15.#1 Average
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High Hailing Channel-927.35MHz

Frequency Polarity Azimuth Ant. Height SA Level FCotrr Corr. Level Limit Margin c t
(MHz) HV (Degree) (m) (dBuV) "E‘c‘j’B‘;rs (uv/m) (uv/m) (dB) omments
2782.50 \Y 270.0 1.9 48.2 -1.8 208.4 5000,0 -27 ppeak
2782.05 \% 270.0 1.9 41.9 -1.8 100.9 500. -13.pAverage
3709.40 \Y 180.0 1.9 46.1 0.3 208.5 5000.0 -27 ppeak
3709.40 \Y 180.0 1.9 37.3 0.3 76.0 500.( -16.4 Average
4636.75 \% 80.0 1.8 45.0 1.9 220.6 5000.0 -27./L peak
4636.75 \Y 80.0 1.8 37.7 1.9 95.2 500.0 -14.4 Average
2782.50 H 90.0 1.8 46.8 -1.8 177.1 5000.,0 -29.ppeak
2782.05 H 90.0 1.8 40.3 -1.8 834 500.( -15.6 Average
3709.40 H 95.0 1.7 45.0 0.3 184.5 50000 -28.[f peak
3709.40 H 95.0 1.7 37.9 0.3 81.5 500.( -15.88 Average
4636.75 H 300.0 1.9 42.4 1.9 162.6 5000J0 -29,Bpeak
4636.75 H 300.0 1.9 31.7 1.9 47.7 500.( -20_|p,Average
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5.7 AC Conducted Emissions (FCC Pt.15.207)
5.7.1 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 60dBuV 50dBuVvV

5.7.2 Test Procedure

The EUT was placed on an 80 cm high 1 X 1.5 m rmdactive table above a ground plane.
Power to the EUT was provided through a Solar Caan 50 Q/50 pH Line Impedance
Stabilization Network bonded to a 3 X 2 meter gobylane. The LISN has its AC input
supplied from a filtered AC power source. Power wgapplied 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 obtatmmaen 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 appi®peand 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-deféter was set to 10 Hz.

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

At frequencies where quasi-peak or peak measursnwmply with the average limit, no
average measurements need be performed. The Ceddrruissions 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
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5.7.3

Test Data

The EUT complied with the Class B Conducted Emissiequirements. The repeater module
was installed in a host Mueller Field Radio whiah off of 1220VAC). Table 10-11 provide the
test results for phase and neutral line powerdoeducted emissions.

Emissions were tested in the “transmit on” statinwhe EUT tuned to 915MHz.

Table 16: Conducted Emissions Data 120VAC, Transmi®n

NEUTRAL (TX @ 915MHz)

Level Cable LISN | Level QP Level Limit Limit . Margin
Fre'cmency L((ej\gel QP AVG Loss Corr Coer iorr QP AVG Mg r%lg AV%S
Wz @B agpy) | @B) | @B) | @B | are, | @y | @eay | P @)
0.202 35.9 26.9 10.2 0.8 46.9 37.9 63.5 536 714 -15.7
1.609 41.0 33.0 10.2 0.9 52.1 44.1 56.0 460 9 -3 -1.9
1.705 41.0 32.1 10.2 1.0 52.1 43.3 56.0 460 9 -3 -2.7
3.550 30.3 20.6 10.4 1.1 41.8 32.1 56.0 460 .2-14  -13.9
10.060 28.9 12.3 11.1 1.2 41.2 24.6 60.0 500 8.81 -25.4
22.600 334 17.9 11.6 1.5 46.5 31.( 60.0 500 351 -19.0
24.700 30.8 16.9 11.6 2.0 44.5 30.6 60.0 500 5.51 -19.4
27.670 34.0 19.2 11.8 2.7 48.6 33.9 60.0 500 1.41 -16.2
Phase

Level Cable LISN Level QP Level Limit Limit . Margin

Fr(e'\(/lq ﬂ(;r)\cy L(z\gel \%P AVG Loss Corr Corr C:\n/rr QP AVG gsr(%'g) AVG

" @By | @B) | (@B) | @BuY) | (gl | @BUV) | (dBuv) (dB)

0.607 34.8 30.0 10.3 0.3 45.4 40.6 56.0 460 .6-1( -5.4
1.605 445 33.1 10.2 0.7 55.5 44.0 56.0 460 5-0 -2.0
1.722 44.3 32.0 10.2 0.8 55.3 43.0 56.0 460 7 -0 -3.0
12.630 30.3 14.3 11.2 0.9 42 .4 26.4 60.0 500 7.61 -23.6
22.500 31.7 18.7 11.6 1.4 44.7 31.7 60.0 500 5.31 -18.3
24.300 31.3 16.1 11.6 1.8 44.8 29.6 60.0 500 5.2-1 -20.4
27.250 33.1 18.4 11.8 2.5 47 .4 32.7 60.0 500 261 -17.3
28.210 32.8 17.7 11.9 2.7 47 .4 32.3 60.0 500 261 -17.7
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5.8 Receiver Radiated Emissions
5.8.1 Requirements
Test Arrangement: Table Top

RSS210 Compliance Limits for Receivers
Frequency Limits
30-88 MHz 100 pV/m
88-216 MHz 150 pV/im

216-960 MHz 200 pV/m
>960MHz 500 pV/m

5.8.2 Test Procedure

The requirements of call for the EUT to be placedam 80 cm high 1 X 1.5 meters non-
conductive motorized turntable for radiated testomy a 3-meter open field test site. The
emissions from the EUT were measured continuousvery azimuth by rotating the turntable.
Biconical and log periodic broadband antennas wavented on an antenna mast to determine
the height of maximum emissions. The height ofghtenna was varied between 1 and 4 meters.
The output of the antenna was connected to thd mipihe spectrum analyzer and the emissions
in the frequency range of 30 MHz to 3 GHz were measd The peripherals were placed on the
table in accordance with ANSI C63.4-2003. Cableseewaried in position to produce maximum
emissions. Both the horizontal and vertical fiebinponents were measured.

The output from the antenna was connected, viaeanpplifier, to the input of the spectrum
analyzer. The detector function was set to quaskpeeak, or average as appropriate. The
measurement bandwidth of the spectrum analyzeemsystas set to at least 120 kHz, with all
post-detector filtering no less than 10 times tleasurement bandwidth.

All measurements above 1GHz were made at a dis@n8m with a Resolution Bandwidth of
1MHz and a Video bandwidth of 10Hz.

5.8.3 Test Data

The EUT complied with the Receiver Radiated Emissicequirements. Table 9 provides the
test results for radiated emissions.

5.84 Radiated Data Reduction and Reporting

To convert the raw spectrum analyzer radiated ohtaa form that can be compared with the
FCC limits, it is necessary to account for vari@atibration factors that are supplied with the
antennas and other measurement accessories. Huses fare included into the antenna factor
(AF) column of the table and in the cable factoF€olumn of the table. The AF (in dB/m) and
the CF (in dB) is algebraically added to the rave@mum Analyzer Voltage in dBuV to obtain
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the Radiated Electric Field in dBuV/m. This logant amplitude is converted to a linear
amplitude then compared to the Industry Canada limit.

Example:

Spectrum Analyzer Voltage: vdBuv
Antenna Correction Factor: AFdB/m
Cable Correction Factor: CFdB

Electric Field: EdBV/Im=  V dBuV + AFdB/m + CFdB

To convert to linear units of measure: EABV/m/20 livg

Table 17: Receiver Radiated Emission Test Data

. . . Corr o .

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

(MHz) HIV (Degree) (m) (dBuV) F?gg;rs (uV/m) (uV/m) (dB) Celies
44.22 \% 180.00 1.00 13.60 10.9 16.7 100.0 -15,

52.83 \% 90.00 1.00 17.10 8.2 18.4 100.¢ -14.

118.13 \ 270.00 1.00 10.40 15.8 20.4 150.0 -17,

401.39 \% 45.00 1.30 9.60 19.9 30.0 200. -16.

451.03 \ 0.00 1.47 11.80 21.4 45.8 200. -12.

457.69 \% 10.00 1.50 10.80 21.7 42.3 200.0 -13,

544.03 \ 180.00 1.88 9.80 23.2 44.8 200.0 -13,

1061.50 \% 90.00 2.10 44.78 -9.9 55.4 5000J0 -39l eakp
1061.50 \ 90.00 2.10 38.10 -9.9 25.7 500.0 -258 erage
1128.60 \% 180.00 1.98 47.89 9.1 87.1 5000{0 -35/Ppeak
1128.60 \% 180.00 1.98 36.55 9.1 23.6 500.0 -26/p verage
44.22 H 0.00 4.00 6.00 10.9 7.0 100.d -23.

86.20 H 180.00 3.90 13.60 9.4 14.2 100.0 -17.0

168.00 H 45.00 3.56 13.20 14.2 23.4 150.0 -16)1

221.17 H 180.00 3.28 14.90 14.0 27.8 200.0 -17n

401.39 H 190.00 3.50 8.90 19.9 27.7 200.0 -17)p

457.69 H 90.00 2.80 7.60 21.7 29.3 200.0 -16.f

544.03 H 90.00 1.92 9.40 23.2 42.8 200.0 -13.4
1061.50 H 270.00 2.30 43.20 -9.9 46.2 500.0 -20|7 eakp
1061.50 H 270.00 2.30 38.00 -9.9 25.4 500.0 -25/9 verame
1128.60 H 0.00 241 45.20 9.1 63.9 500.0 -179 kpea
1128.60 H 0.00 241 35.90 9.1 21.9 500.0 27 rame
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