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Executive Summary

Themaritimemobil efrequency band supportsmaritimecommunicationsworl dwide. Appendix 18 of the
I TU RadioRegulations(RR) definesthechannel sof themaritimemobileservice. Thesechannel ssupport avariety
of communicationfunctionsincluding: public correspondence, intership and ship-to-coast, coast- to-ship, port
operations, calingand varioussafety purposes. Safety functionsincludedistress, search and rescue, ship movement,
navigation (bridge-to-bridge) communications, and maritimesafety information broadcasts. Onetypeof servicethat
canenhancethesefunctionsiscalledaVessd TrafficService(VTS). TheV TSwill enableshipsand shorestations
to automatically transmit and receiveinformation betweenthemsel vesin coastal and port areasandinland
waterways. Shipswill alsobeableto automatically exchangeinformation onthehigh seas. Theshipsand shore
stations will beableto exchangedataon ship size, speed, location, heading, cargo and other pertinentinformation,
such as navigation hazards and pollution spills.

The Coast Guard plansto operatean Automatic I ndependent Surveillance(AlS) digital selectivecalling
(DSC) basedtransponder systemaspart of the Portsand Waterways Safety System (PAWWS) inthelower
Mississippi River. Theserviceareafor thisVessal Traffic Service(VTS) systemrangesfroma20mileradius
around theseabuoy |ocated at themouth of the Southwest Passentranceof theMississippi River, toriver mile255
above Baton Rogue.

InaVTSareaserved by ashoresidemonitor, thesystemrequiresat | east onededicated duplex marine
VHFchannel for digital datatransmissions. Onefrequency of theduplex pairisusedfor transponder-to-base
station communicationsandisknownastheA sideof thechannel . Theother frequency of theduplex pairisused
for basestati on-to-transponder communicationsandisknown asthe B sideof thechannel. LargeV TSareassuch
asthelower Mississippi River will requireadditional duplex channel sfor signal coverageand sometypeof
frequency re-useplan. Inareasnot served by aV T Sshorebased monitor, asimplex channel isusedfor ship-to-
ship operations. A report published by NTI A which hasbeen coordinated withthemaritimecommunity, NTIA TR-
343 “Assessment of Compatibility Between 25 and 12.5 kHz Channelized Marine VHF Radios’ concluded
thataV TSlikesystem could operateoninterstitial channel saslong asit wasass gned frequenciesin coordinated
areas, suchasduplex channel sallocated to public correspondence services. However, additiona studiesperformed
by NTIA for the Coast Guard and Radio Technical Commissionfor Maritime Services(RTCM) Special
Committee(SC)-117 haveshownthat themaritimemobileVVHF bandintheNew Orleansisshared withnumerous
land mobiletransmittersand NOAA VHF weather broadcasts. Thesetransmittersareknownto causeinterference
in some VHF marine radios and may also interfere with AlS operations.

Therefore, toensurethat theV TS Al Ssystem operateswith aminimal amount of RFinterferenceonits
VHFdatalinks, the Coast Guardrequested that NT1A survey thedupl ex public correspondencechannelsand the
interstitial channelsbetweenthemfor interferenceand evaluatetheir potential tobeusedas AlSdatachannels. In
addition, theinterstitial channel sontheedgeof the public correspondence channel sweremonitoredfor interference.
Personnel fromNTIA andthelnstituteof Telecommunication Sciences (I TS) performed shipboardtestsAugust
10-14, 1998 and shore based tests September 5-9, 1998 to complete these tasks.

The eva uation of thechannel spotential for useasAl Sdatachannel swasbased on SINAD histographs
and SINA D mapsthat wereproduced based ondatacollected during thetests. Thehistographsand SINAD maps
of theinterstitial channel sshow that they havepotential for useasAl Sdatachannels. However, additional tests
shouldbeconductedwith crystd filtersinstalled at each shorestation whichwill providethebasestationsreceiver



additional protection from adjacent channel radio operations.

NTIA recommendsthat the Coast Guard devel op astrategy for planning and coordinating, theuseof the
interstitial and public correspondencechannelsfor AlSoperations, withtheauctionwinnersineachdistrict that the
Coast GuardintendstooperateaV T Ssystem. Furthermore, channel sthat areidentified aspossibleV TSchannels
shoul dbededicated to Al Soperationsand not be shared with any other typesof servicesor functionssothat the
VTS system can operate with a minimal amount of RF interference to enhance its safety and reliability.
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SECTION 1
INTRODUCTION

1.1 Background

The Coast Guard plansto operatean Automatic Independent Surveillance(AlS) Digital SelectiveCalling
(DSC) basedtransponder systemaspart of the Portsand Waterways Saf ety System (PAWWS) inthelower
Mississippi River. Theserviceareafor thisVessel Traffic Service(VTS) systemrangesfroma20mileradius
aroundtheseabuoy located at themouth of the Southwest Passentranceof theMississippi River toapoint 20
milesaboveBaton Rogue. Theimplementation of thissysteminthelower Mississippi river requiresat least two
dedi cated duplex marineVVHF channel sfor itsoperationwith achannel re-useplan. Thechannel swill beusedto
transmit digital datato/fromtransponder unitsandfivebasestations. Thesechannel sareneeded to providesignal
coveragefor ship-to-shoreand shore-to-ship communi cationsthroughout the V TSoperating area, including those
areas not served by ashoresidemonitor for ship-to-ship operations. A VT Scenter locatedin New Orleanswill
coordinatetheflow of datato/fromthebasestationsand display vessel informationto Coast Guard watch standers.

TheCoast Guard hasobtai ned frequency assignmentsfor fiveduplex channel pairsfor useasAlSdata
channel sandfiveassignmentsfor voicechannel s. However, thefrequency pairsof thechannel assignmentsused
for theship-to-shoreand shore-to-shi p duplex datachannel sarenot in conformancewith Appendix 18 of thel TU
Radio Regulations. Furthermore, the ship-to-shoresideof thedatachannel sareaccessibleby marinersfor voice
communi cati ons. V oicecommuni cationson both the ship-to-shoreand shore-to-ship sdeof thedatachannel sare
disruptive to Al Sdatatransmissions. Thedatalinkswill haveahigher datapacket throughput if thechannelsare
not accessi bleby marinersfor voicecommuni cationsand arenot shared with other services. Theinterstitia channels
located betweenthe public correspondencechannel sareattractivefor Al Soperationsfor thosereasons. They are
“new” channelsin the VHF band with alimited number of assignments on them.

A report published by NTIA which hasbeen coordinated with themaritimecommunity, NTIA TR-343
“Assessment of Compatibility Between 25 and 12.5 kHz Channelized Marine VHF Radios’ concluded that
aVTSlikesystemn could operateoninterstitial channel saslong asit wasassigned frequenciesin coordinated areas,
suchasduplex channel sallocated to public correspondenceservices. IntheUSduplex public correspondence
channelsarelicensed by the FCCto operateon marinechannels24, 25, 26, 27, 28, 84, 85, 86,and 87. The
interstitial duplex channelsareidentified as224, 225, 226, 227, 284, 285, 286, and 287. Theborder interstitial
channelsareidentified as283and 228. The FCC hasauctioned channel s24to 28 and theinterstitial channels224
to 287.

Thetransponder transmit frequenciesareidentifiedasthe* A” sideof theduplex channel andareusedfor
ship-to-shorecommunications. Thebasestationstransmit frequenciesareidentified asthe® B” sideof theduplex
channel and areused for shore-to-ship communications. Thefrequenciesof thesechannelsareshownin Table 1-1.
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Table1-1
Duplex Channel Frequencies

Duplex Transponder Base Station
Channel Designation Transmit Frequency Transmit Frequency
(MHz) (MHz)
A Sde B Sde
283 157.1875 161.7875
24 157.2000 161.8000
224 157.2125 161.8125
84 157.2250 161.8250
284 157.2375 161.8375
25 157.2500 161.8500
225 157.2625 161.8625
85 157.2750 161.8750
285 157.2875 161.8875
26 157.3000 161.9000
226 157.3125 161.9125
86 157.3250 161.9250
286 157.3375 161.9375
27 157.3500 161.9500
227 157.3625 161.9625
87 157.3750 161.9750
287 157.3875 161.9875
28 157.4000 162.0000
228 157.4125 162.0125

1.2 Introduction

NTIA TR-343identified duplexinterstitial channel saspossiblecandidatefrequenciesfor Al Sdata
channels. However, additiona studiesperformedby NTIA for theCoast Guard haveshownthat themaritimeVHF
bandintheNew Orleansareaisshared with land mobiletransmittersoperating under FCC Parts22 and 90 Title
47 Codeof Federa Regulations. Therearealsohigh powered NOAA VHF weather broadcastsintheV TSservice
area. ThesetransmittersgenerateinterferenceinmaritimeVHF radioreceiversoperatingintheNew Orleansand
BatonRougeareas. Thisinterferencereducesthecapability of themarinersto usechannelsinthebandfor their
communicationand safety functions. Thesesametransmittersmay al so causeinterferenceinthe Al Stransponder
and basestationreceiversthat operateintheband. Therefore, the Al Sdatachannel sshould becarefully chosen
sothat theV T Stranspondersand base stationscan operatewith aminimal amount of radiointerference. Tohelp
choosetheAlSdatachannels,theCoast Guardrequestedthat NTIA and I TSsurvey the A and B sidesof the
public correspondencechannel sand associatedinterstitial channel sfor interferenceand eval uatetheir potential use
for AlSoperations. Theinterstitial channel sthat border the public correspondencechannel swerea so monitored
for interference. Themethodsandtest set-upsthat wereused to accomplishthesetasksaredescribedinthe
section 1.3 of thisreport.
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1.3 Test Procedures

Thetransponder receivesideof each channel showninTable1-1wasmonitoredfor interferenceonboard
aCoast Guard Auxiliary vessel duringtheweek of August 10-14, 1998. Thetest areaencompassed thelength of
the Mississippi river fromtheseabuoy at Southwest Passtoriver mile255aboveBaton Rouge, Louisiana. The
channel sweremonitoredfor interferencewithafixed mount VHF radiothat can operateitsreceiver inlocal and
distancemodes. Thesenstivity of thereceiver fora20dB SINAD inloca modeisabout -107 dBmandindistance
modeisabout-117 dBm. Thespeed of theshipwaskept under 15 mph sothat thedi stance between consecutive
measurementsonthesamefrequency wouldbeunder 1 mile. A spectrumanalyzer wasa so used during thesetests
to observe and record the electromagnetic environment.

Thebasestationreceivesideof each channel showninTable1-1wasmonitoredfor interferenceat each
of thefivecommunicationtower sitesduring October 5-9, 1998. Thistesting utilized thesystemreceiveantenna
located onthetower and thesamefixed mount VVHF radio that wasused on the ship. However, becauseit was
anti cipated that thebase station recei ver woul d not operateinlocal mode, measurementswereonly madewiththe
VHF radio receiver set to distance mode.

1.3.1 Ship Recelve Test Procedures

Thetest set-up usedto survey thetransponder receivesideof thechannelsin Table 1-1isshown below
inFigure1-1. Itwascomputer controlled and sequentially monitored the B sideof each channel for interference
by measuringtheradioreceiver’ sSINAD astheshiptraversedtheriver. A DGPSreceiver wasusedto notethe
location on the river where the SINAD measurement was made.

Ship Whip Antenna
Aatenno
Searial pori
RF Iput

=

Out N Oat ——P>—|DEC D Radin
1¢t Co o g“l‘.’.;'“

opler ,

$Cp1 Porl } Cpl Fox * Audin Corsguies

Spectwmn Taet Set
Apalyzr RF “BR Bus

Figure 1-1
Shipboard Test Set-up
The following steps were used to survey the selected channels for interference on the Mississippi River.

1. The equipment in Figure 1-1 was installed on the Coast Guard Auxiliary vessel.
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2. Thecomputer tuned theradio and test set tothe sel ected channel viatheseria port and | EEE 488interface. The
computer also set theradioreceiver todistanceor local mode. Coax cablewasusedto connect al0foot whip
antenna mounted on the flying bridge of the ship to the input of the first coupler.

3. TheRF power output of thetest set (whichal sofunctioned asthesignal generator) wasset by thecomputer to
producea20dB SINAD without interferencebeing present for thesel ected frequency. Themodul ating signal was
alkHztoneadjustedinamplitudeto producea3kHzsignal deviationfor 25kHz channelsand 2kHzfor
intergtitial channels. The RF power wasadjusted to producea20dB SINAD for each channel whenthestepwas
repeated. Therequired RF power output for each channel’ s20dB SINAD, for local and distancemode, was
previously measured in the laboratory and stored in the computer.

4. Thecomputer read thereceiver SINAD val ueasmeasured by thetest set with the ship’ santennaconnectedinto
thecircuitandtheship’ slocationusingthe DGPSreceiver. Thefollowing parameterswere recorded by the
computer intoadatafile: channel #, SINAD, time, andlocation. If the SINAD wasbel ow 14 dB or morethan 15
minuteselapsed sincethelast spectrum sweep then, inadditionto theabove mentioned data, thecomputer al so
instructed the spectrumanalyzer to sweep the 150-168 M Hz band and record the power and frequency of the
emitters that were present.

5. The computer set the receiver to local mode and steps 3 and 4 were repeated.

6 The computer set the receiver to the next channel (listed in Table 1-1) and steps 2 through 5 were repeat:
The measurementswereconducted from 7:00amto 6:00 p.m. to coincidewiththepeak |land mobile
transmitter activity.

1.3.2 Base Receive Test Procedures

The A side of the channelsin Table 1-1 were monitored for interference using the test set-up shownin Figure
1-2. The procedures used for thistest set-up are outlined in the following paragraphs. In thistest set-up, the bandpass
filter of the RF cabinet at each communications site was used as a pre-selector for the DSC-500 radio that was used
for SINAD measurements.

TowerRecsbre
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Figure 1-2
Base Receive Test Set-up
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The following steps were used to monitor the selected channels for interference at the base stations.

1. The equipment in Figure 1-2 was placed inside the communications equipment building at each high site

2. Thecomputer tuned theradio andthetest set tothesel ected channel . Thetest set alsofunctioned asthedesired
signal generator. Thecomputer settheradioreceiver to distancemode. Coax cablewasused to connect theoutput
of the RF cabinet band pass filter to the input of the RF combiner.

3. TheRF power output of thetest set, whichwasconnected totheother port of the RF combiner, wasset by the
computer toproducea21dB SINAD for thesel ected frequency without interferencebeing present. The
modulating signal wasalkHztoneadjustedinamplitudeto producea3kHz signal deviationfor 25kHz channels
and2kHzfor interstitial channels. The RF power wasad]justed to producea21 dB SINAD for each channdl when
the stepwasrepeated. Therequired RF power output for each channel’ s21.dB SINA D waspreviously measured
in the laboratory and stored in the computer.

4. Thecommunicationssiteantennawasconnectedintothecircuit and thecomputer readthereceiver SINAD
valueasmeasured by thetest set. The SINA D measurement wasthen storedinadatafile. Thechannel was
monitored for fifteen minutes.

5 The computer set the receiver to the next channel in Table 1-1 and steps three and four were repeated.

The measurementswereconducted from 7:00 amto 6:00 p.m. to coincidewiththepeak |and mobile
transmitter activity.
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SECTION 2
TEST RESULTS

2. Test Resaults

SINAD histographsand SINA D mapshave been produced based onthedatacollected during thetests.
Appendix A containshistographsfor theshipreceive sideof eachinterstitial channel in Table1-1for themobile
receiver operatinginlocal anddistancemode. Appendix B containsthe SINA D mapsfor thetransponder receive
(B sides) of channel s228 and 283 for |ocal and di stancemodeoperation. A ppendix C containshistographsfor the
base station receive side of each interstitial channel in Table 1-1.

Thesystemwill mostlikely useinterstitial channel sfor datacommuni cationsonceit achievesoperationa
status, thereforehistographsand SINA D mapsfor the25kHz duplex channelsshownin Table1-1 arencot included
inthisreport. However, datafor the 25 kHz channel sisarchived and histographsand SINA D mapsof thechannels
can be produced if the need arises.

2.1 SINAD Higographs

SINAD histographscan beusedto determinewhich channel swould beappropriatechoicesfor AlS
services. They areagraphical representation of thepercentageof timeversusSINAD dB va ue. Histographswith
agreater distributionof SINAD measurementsto higher dB valuesfor ahigher percentageof timeindicatethat the
channel islesslikely to haveinterference present and thereforebeagood choicefor Al Soperations. Histographs
that show themajor portionsof the SINA D distributionsabove 16 dB indicatethat thechannel hasgood potential
for AIS operations.

2.1 Ship Receive Higographs

Theshipreceivehistographsgiveanindicationof how well theB sideof thechannel wouldfunctionasthe
communicationslink fromthebasestationtothetransponder. Shipreceivesidehistographsthat show ahigh
distributionof SINAD vauestohighvaluesfor agreater percentageof timemeansthat thetransponder should be
abletorespondto basestation commandsand receiverel ayed text/datamessageswhen using that sideof the
channel.

Histographsof theshipreceivesideof interstitial channels228 and 283 withthereceiver settoloca and
distance modes are shown below in Figures 2-1 through and 2-4. They are asummary of the SINAD
measurementsthat weretaken astheshiptraversedthelength of theV T Sservice. SINAD measurementsof
specific segments of theriver are represented by the SINAD maps shown in Appendix B.

The histographs for all of the interstitial channelsin Table 1-1 are shown in Appendix A.
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Figures2-1and 2-2 show that ship receivesideof channel 283 may beagood choicefor AlSoperations.
Inlocal modethemajor portion of the SINAD distributionsarewithinthe17-21 dB rangeandfor distancemode
themaor distributionisinthe14-18dB range. Figures2-3and 2-4 show that theshipreceivesideof channel 228
may a sobeagood choicefor Al Soperationsfor thesamereasons. Inlocal modethemajor portion of the SINAD
digtributionisinthe19-22 dB rangeand 14-18 dB indistancemode. Thesystem should haveahigh data/lmessage
throughput fromthebasestationto thetransponder using the B side of thesechannel sbecausethe SINAD values
aregeneraly above 16 dB withthereceiver operatinginlocal anddistancemode. Thereforethebasestationto
transponder link would functionwell ontheB sidesof channel s283 and 228if thetransponder receiver were
operated in distance mode or local mode.

Reviewingthehistographsin Appendix A of all theshipreceivesidesof theinterstitial channels and
comparingthedistributionof their SINAD measurements, it can be seenthat thedeviationof theSINAD
distributionsbetweentheB sidesof theinterstitial channel sisnot significant. Themajor portion of theSINAD
distributionsfor theB sidesof theinterstitial channelsareinthe 13-17 dB rangefor distancemodeand 18-21 dB
inlocal mode. Therefore, the B sideof each channel hasthepotential to beused asan Al Sdatachannel for the
base station to transponder link.

2.1 Base Receive Histographs

Histographsof thebasereceives deof thechannel sgiveanindication of how well theA sideof thechannel
wouldfunctionasthelink fromthetransponder tothebasestation. Histographsof thebasereceivesidesof the
channel s withagreater distribution of SINA D measurementsabove 16 dB meansthat the basestation should be
abletoreceiveahigh percentageof thetransponder positionreportsand text messagesusing that channel.
Histographsof thebasereceives deof thechannel swithagreater distribution of SINAD measurementstolow
valuesmeansthat interferenceonthissideof theduplex channel could disrupt thecommunicationslink fromthe
trangpondersto basestations, caus ng thebase stati onrecei ver to misstransponder position reports, text messages,
and command acknowledgments.

Histographsof thebasereceivesidesof theinterstitial channel sin Appendix Careacombination of the
measurementstaken at thefivecommunication sitesfor each frequency represented asonegraph. Thehistographs
were prepared thisway becausethreeof thefivesiteswill useonefrequency andtheother two siteswill usethe
other one. Dataisavailableto producehistographsfor al channel sat each site. For example, thehistographfor
thebasereceives deof channel 283 shown below in Figure2-5wasmadefrom measurementstaken of the A side
of that channel at each siteaveragedtogether. Thishistograph can beusedtoeval uatethepotential for thebase
recei vesideof thechannel 283for Al Soperationsthroughout theentireV TSservicearea. Thehistographsfor the
basereceivesidesof channels228 and 283 areshown bel ow in Figures2-5and 2-6. Histographsfor thebase
receive sideof thesechannelsweremadeonly indistancemode. Itisnot anti cipated that thebasestationreceiver
will operate in local mode.
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Figure 2-6
Channel 228 Base Receive Histograph

Figures2-5and 2-6 show that the A sideof channel s283 and 228 should befurther investigated for
suitability asthelink fromthetransponderstothebasestations. Theaddition of crystal filters, whichwouldbe
installedat each basestationfor each operational frequency, would givethebasestationreceiver additional
protection against adjacent tuned transmitters. Theadditional protectionshould shiftthe SINAD distribution to
higher valuesfor agreater percentageof timewhichwould makethechannel moreattractivefor Al Sdataship-to-
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shore channel operations.

However it should benoted that thisonly appliestotheinterstitial channels. Thecrystal filterswould not
offer any protectionagainst on-tunetransmitters. MarineVHFradios, at thistime, donot allow operatorstotune
tointerstitial channels. Therefore, on-tunevoiceinterferencefrom marineVHF radiosshould not beaproblemon
thissideof thedatachannel if itisoperatingoninterstitial channels, unlikethechannel sthat arecurrently being used.

2.1 Ship Receive SINAD Maps

SINAD mapsfor theshipreceivesideof theinterstitial channel swereproduced based onthe SINAD
measurementstakenontheriver. A DGPSreceiver wasusedto notethelocation of thevessel ontheriver when
each SINA D measurement wasmade. By combiningtheship’ slocationandthe SINA D measurement alongwith
thechannel designation, color coded mapsof theB sideof eachinterstitial channel weremade. Each measurement
point isasegment ontheriver. Themapscan beusedto evaluatethe B sideof eachinterstitial channels potential
for useasthebasestationtotransponder link for Al Soperations. Inaddition, themapscan beused asatool to
predict possibleinterferencefor specificlocationsontheriver and how well thereceiver would operateinlocal and
distancemode. Themapsarecolor codedtorepresent SINAD level sasshownbelowin Table2-1. Alsoincluded
i nthetabl eisan estimation of themessagethroughput for that SINAD level. AsTable2-1indicates, violetisthe
best color. Segmentsof theriver that arecol ored viol et should have abovea90 percent messagethroughput from
the base station to the transponder for a ship operating in that part of theriver.

Table 2-1
SINAD Value (dB) Color Message Throughput
0-39 red not functional
4-7.9 yelow #30 %
8-11.9 green #70 %
12-15.9 blue #80 %
<16 violet $90 %

SINAD mapsfor theshipreceivesidesof channels228 and 283for thereceiver operatinginlocal and
distancemodesareshownin Appendix B. Themapfor thereceiver operatingindistancemodeon channel 228
(seepagesB-2to B-4) showsthat many segmentsof theriver arecol ored blueand green near New Orleansand
BatonRougewith oneyellow segment near downtown Baton Rouge. Thisindicatesthat thereceiver was
experiencingamoderateamount of i nterferenceintheNew Orleansand Baton Rougeareason channel 228in
those segmentsof theriver whileit wasoperatingindistancemode. Thisinterferencemay causethe AlS
transponder only toreceiveabout 70 percent of thebase station commandsand other shipsbroadcastsif itwere
operating onthat channel inthosesectionsof theriver. Themap a so showsthat theriver hasmostly viol et colored
segmentsdownriver fromNew Orleanswhichindicatesthat theinterferenceissignificantly lessinthosesegments
of theriver andthat thetransponder shouldreceivea most al of thebasestation commands. Withthereceiver set
tolocal modefor channel 228 (seepagesB-5toB-7), all but two segmentsof theriver arecoloredviolet. This
indicatesthatif the Al Stransponder wereoperatedinlocal modewhileusing channel 228that theinterference
should not affectitsability to receivebasestation commandsand re-broadcasted shipsposition reportsthrough
theentire VTS service area
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Themapfor therecelver operatingindistancemodeon channel 283 (seepagesB-8to B-10) showsthat
most of thesegmentsof theriver arecol ored bluenear New Orleansand Baton Rougewith mostly viol et segments
past New Orleans. Thereareafew green segmentsintheNew Orleansand Baton Rougeareas. Thisindicatesthat
the receiver wasexperiencing someinterferenceintheNew Orleansand Baton Rougeareason channel 283in
those segmentsof theriver. Theinterferencemay causethe Al Stransponder to missafew of thebasestation
commands and re-broadcasted ship’ s position data.

Themapfor channel 283indistancemodeal so showsthat theriver hasmostly viol et col ored segments
downriver fromNew Orleanswith onegreen segment near Pilot town. Thisindicatesthat theinterferenceshould
not causethetransponder to missreceiving basestation commandsand shipspositionreportsinthosesegments
of theriver. Withthereceiver settolocal modefor channel 283 (seepagesB-11toB-13), all but two segments
of theriver arecol oredviol et. Thosetwo segmentsarecol ored gray meaning that no measured datawascoll ected
forthosesegments. Thisindicatesthatif the Al Strangponder wereoperatedinloca modewhileusingchannel 283
that theinterferenceshould not affect itsability to recei vebase station commandsand re-broadcasted shipsposition
reports through the entire VTS service area.

Overall, for thereceiver operatingindistancemode, channel 283 showsbetter promisefor AlSoperations.
It hasmoresegmentsof theriver coloredviol et than channel 228 whichindicatesthat theinterferencehaslessof
aneffect onthat channel. Inlocal modeoperation, thetwo channel sareequal withrespecttopossibleuseasAlS
datachannels. Both channel sshow viol et ssgmentsof theriver from Baton Rougeto theseabuoy indicating that
theinterferenceshould not affect basestati onto transponder communications. However, operation of the
transpondersinlocal modeassumesthat thebasestationtransmittershavesufficient signal coveragefor ahigh
message throughput.
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SECTION 3
CONCLUSIONSAND RECOMMENDATIONS

The following conclusions can be drawn based on the results of these tests:

1. Histographsof theshipreceivesidesof theinterstitial channel sbetweenthe public correspondence
channelsshow ahighdistribution of SINAD vauesabove 16 dB, whichindicatesthat the B sidesof theinterstitial
channel shavethepotential for useasAl Sdatachannel sfor shore-to-ship communicationsinthelower Miss ssippi
River vessel traffic service area.

2. Thedistribution of the SINAD measurementsfor theshipreceiveinterstitial channel histographs was
greatest when the receiver was operated in local mode.

3. Histographsof thebasereceivesidesof theinterstitial channel shetween the public correspondence
channel sshow someSINAD distributionsabove 16 dB. Theseresultsindicatethat, pending additiona testingwith
crystal filters, theA sidesof theinterstitial channel shavethepotential for useasAl Sdatachannel sfor ship-to-
shore communications in the lower Mississippi River vessel traffic service area.

4.SINAD mapsof theshipreceivesideof theinterstitial channels228 and 283 showsthat if the
transponder isoperatedin distancemodewhileusingthosechannels, that RF interferenceintheNew Orleansand
BatonRougeareasof theriver may reducetheability of thetransponder toreceivebasestation commands, text
messages, and other transpondersrel ayed positionreports. Thisinterferencewoul d havethesameeffect if the
transponder were using the interstitial channels between the public correspondence channels as well.

5. SINAD mapsof theship receivesideof theinterstitial channels228 and 283 showsthat if the
transponder isoperatedinlocal modewhileusingthosechannels, that theRF interferencetotranspondersinthe
New Orleansand Baton Rouge areasof theriver should begreatly reduced. Thiswould also apply if the
transponder were using the interstitial channels between the public correspondence channels as well.

NTIA recommends that when the Coast Guard chooses duplex AlS data channels they:

1. Developadtrategy for planning and coordinating theuseof theinterstitial channels, |ocated betweenthe
public coast station channels, for Al Sdatachannel swiththeauctionwinnersineach district that the Coast Guard
intends to operateaVTS.

2. Select candidatesfor Al Sdatachannel sthat could bededi cated to Al Soperationsand not beshared

withany other typesof servicesor functions, sothat the VTS system operateswith aminimal amount of RF
interference and its safety and reliability is enhanced.
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3. Furtherinvestigatetheinterstitial channelspotentia for useasAl Sdatachannelsinthelower Mississippi
River vessd traffic serviceareathrough additional testingwith crystal filters(tunedtotheappropriatechannels)
installed at the base stations before the operational channels are chosen.

4.ChooseAl Sdatachannel sand are-useplanthat limitstheexposure of thetransponder receiver to
NOAA VHFweather broadcastsin Baton Rouge, New Orleans, and Buras. Transpondersusedinthosesectors
of theV T SA should beoperated on channel sthat havethegreatest frequency separation betweentheNOAA
weather broadcasts and the shore-to-ship side of the data channel.

5. Operate the Al S transponder receiver in local mode at all times, if there is sufficient desired signal cove

3-2



