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Executive Summary

The maritime mobile frequency band supports maritime communicationsworldwide. Appendix 18 of the
ITU Radio Regulations (RR) definesthe channd s of the maritime mobile service. These channel ssupport avariety
of communication functionsincluding: public correspondence, intership and ship-to-coast, coast- to-ship, port
operations, callingand varioussafety purposes. Safety functionsincludedistress, search and rescue, ship movement,
navigation (bridge-to-bridge) communications, and maritimesafety information broadcasts. Onetypeof servicethat
can enhancethesefunctionsiscaled aVessd Traffic Service (VTS). The VTSwill enable shipsand shore stations
to automatically transmit and receive information between themselves in coastal and port areas and inland
waterways. Shipswill also be ableto automatically exchange information on the high seas. The shipsand shore
gtationswill be ableto exchange data.on ship Size, peed, location, heading, cargo and other pertinent information,
such as navigation hazards and pollution spills.

The Coast Guard plansto operate an Automatic | ndependent Surveillance (AlS) digital selective calling
(DSC) based transponder system as part of the Ports and Waterways Safety System (PAWWS) in the lower
Mississippi River. Theserviceareafor thisVessal Traffic Service (VTS) system rangesfrom a20 mileradius
around the sea buoy located at the mouth of the Southwest Pass entrance of the Mississippi River, toriver mile 255
above Baton Rogue.

InaVTSareaserved by ashore side monitor, the system requires at | east one dedicated duplex marine
VHF channel for digital datatransmissions. One frequency of the duplex pair isused for transponder-to-base
station communicationsand isknown asthe A side of the channel. The other frequency of the duplex pair isused
for base gtation-to-transponder communications and is known asthe B sde of the channdl. Large VTS areas such
asthe lower Mississippi River will require additional duplex channelsfor signal coverage and some type of
frequency re-use plan. In areas not served by a VTS shore based monitor, asmplex channel is used for ship-to-
ship operations. A report published by NTIA which hasbeen coordinated with the maritime community, NTIA TR-
343 * Assessment of Compatibility Between 25 and 12.5 kHz Channelized Marine VHF Radios’ concluded
that aV TSlike system could operate oninterdtitial channelsaslong asit wasassigned frequenciesin coordinated
aress, such asduplex channdsalocated to public correspondence services. However, additiond studies performed
by NTIA for the Coast Guard and Radio Technical Commission for Maritime Services (RTCM) Specia
Committee (SC)-117 have shown that the maritime mobile VHF band in the New Orleansis shared with numerous
land mobiletransmittersand NOAA VHF wesgther broadcasts. These transmitters are known to cause interference
in some VHF marine radios and may also interfere with AlS operations.

Therefore, to ensure that the VTS Al'S system operates with aminimal amount of RF interference oniits
VHF datalinks, the Coast Guard requested that NTIA survey the duplex public correspondence channelsand the
interdtitial channels between them for interference and eva uate their potentia to be used as AlS datachannéls. In
addition, theintertitial channel sontheedgeof the public correspondence channel sweremonitored for interference.
Personnel from NTIA and the Ingtitute of Telecommunication Sciences (I TS) performed shipboard tests August
10-14, 1998 and shore based tests September 5-9, 1998 to compl ete these tasks.

The evauation of the channels potential for use as AlS data channelswas based on SINAD histographs
and SINAD mapsthat were produced based on data collected during thetests. The histographsand SINAD maps
of theinterdtitial channels show that they have potential for use as AlS data channels. However, additiona tests
should be conducted with crystd filtersingtalled at each shore station which will provide the base Sations receiver



additional protection from adjacent channel radio operations.

NTIA recommendsthat the Coast Guard develop astrategy for planning and coordinating, the use of the
intertitial and public correspondence channelsfor AlS operations, with the auctionwinnersin each district that the
Coadt Guard intendsto operate a VTS system. Furthermore, channelsthat areidentified as possble VTS channdls
should be dedicated to Al'S operations and not be shared with any other types of services or functions so that the
VTS system can operate with aminimal amount of RF interference to enhance its safety and reliability.
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SECTION 1
INTRODUCTION

1.1 Background

The Coast Guard plansto operate an Automatic Independent Surveillance (AlS) Digital Selective Cdling
(DSC) based transponder system as part of the Ports and Waterways Safety System (PAWWS) in the lower
Mississippi River. Theserviceareafor thisVessal Traffic Service (VTS) system rangesfrom a20 mileradius
around the sea buoy located at the mouth of the Southwest Pass entrance of the Mississippi River to apoint 20
miles above Baton Rogue. Theimplementation of thissystem in the lower Mississppi river requiresat least two
dedicated duplex marine VHF channel sfor its operation with achannel re-use plan. The channelswill be used to
transmit digital datato/from transponder unitsand five base stations. These channel sare needed to providesigna
coverage for ship-to-shore and shore-to-ship communications throughout the VTS operating area, including those
areas not served by a shore side monitor for ship-to-ship operations. A VTS center located in New Orleans will
coordinatetheflow of datato/from the base stations and display vessdl information to Coast Guard watch standers.

The Coast Guard has obtained frequency assignmentsfor five duplex channel pairsfor useasAlSdata
channel sand five assignmentsfor voice channels. However, thefrequency pairsof the channel assignmentsused
for the ship-to-shore and shore-to-ship duplex data channds are not in conformance with Appendix 18 of the ITU
Radio Regulations. Furthermore, the ship-to-shoreside of the data channels are accessible by marinersfor voice
communications. V oice communications on both the ship-to-shore and shore-to-ship Side of the data channds are
disruptiveto AlSdatatransmissions. Thedatalinkswill have ahigher data packet throughput if the channelsare
not access bleby marinersfor voice communicationsand arenot shared with other services. Theinterdtitial channels
| ocated between the public correspondence channelsare attractivefor AlS operationsfor thosereasons. They are
“new” channelsin the VHF band with alimited number of assignments on them.

A report published by NTIA which has been coordinated with the maritime community, NTIA TR-343
“ Assessment of Compatibility Between 25 and 12.5 kHz Channelized Marine VHF Radios’ concluded that
aVTSlike system could operate onintertitial channelsaslong asit was assigned frequenciesin coordinated aress,
such asduplex channelsall ocated to public correspondence services. In the US duplex public correspondence
channels are licensed by the FCC to operate on marine channels 24, 25, 26, 27, 28, 84, 85, 86, and 87. The
interstitial duplex channelsareidentified as 224, 225, 226, 227, 284, 285, 286, and 287. The border intertitial
channels areidentified as 283 and 228. The FCC has auctioned channels 24 to 28 and the interdtitial channels 224
to 287.

Thetransponder transmit frequenciesareidentified astheA” sde of the duplex channd and are used for
ship-to-shore communications. The base stationstransmit frequenciesareidentified asthe® B” sideof the duplex
channd and are used for shore-to-ship communications. The frequenciesof these channdsareshownin Table 1-1.
A diagram of the system is shown in Figure 1-1.
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Table1-1
Duplex Channel Frequencies

Duplex Transponder Base Station
Channel Designation Transmit Frequency Transmit Frequency
(MHz) (MHz)
A Side B Side
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-343 identified duplex interstitial channels as possible candidate frequencies for AIS data
channels. However, additiona studies performed by NTIA for the Coast Guard have shown that the maritime VHF
band inthe New Orleansareais shared with land mobile transmitters operating under FCC Parts 22 and 90 Title
47 Code of Federd Regulations. There are aso high powered NOAA VHF weather broadcagtsinthe VTS service
area. Thesetranamittersgenerateinterferencein maritime VHF radio receivers operating in the New Orleansand
Baton Rouge areas. Thisinterference reduces the capability of the marinersto use channelsin the band for their
communication and safety functions. These sametransmittersmay also causeinterferencein the Al Stransponder
and base station receiversthat operatein the band. Therefore, the Al'S data channels should be carefully chosen
so that the VT Strangponders and base stations can operate with aminima amount of radio interference. To help
choose the AlS data channels, the Coast Guard requested that NTIA and ITS survey the A and B sides of the
public correspondence channelsand associated interdtitial channelsfor interference and evauate their potentia use
for AlSoperations. Theinterstitial channel sthat border the public correspondence channel swere aso monitored
for interference. The methods and test set-ups that were used to accomplish these tasks are described in the
section 1.3 of this report.

1.3 Test Procedures

The trangponder receive Side of each channd shown in Table 1-1 was monitored for interference onboard
aCoast Guard Auxiliary vessdl during theweek of August 10-14, 1998. Thetest areaencompassed thelength of
the Mississippi river from the seabuoy at Southwest Passto river mile 255 above Baton Rouge, Louisiana. The
channelswere monitored for interference with afixed mount VHF radio that can operateitsreceiver inloca and
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distance modes. The sensitivity of therecaiver fora20dB SINAD inloca modeisabout -107 dBm and in distance
modeisabout -117 dBm. The speed of the ship waskept under 15 mph so that the distance between consecutive
measurementson the samefrequency would beunder 1 mile. A spectrum andyzer wasa so used during these tests
to observe and record the electromagnetic environment.

The base station receive side of each channel shown in Table 1-1 was monitored for interference at each
of thefive communication tower sitesduring October 5-9, 1998. Thistesting utilized the system receive antenna
located on the tower and the same fixed mount VHF radio that was used on the ship. However, because it was
anticipated that the base tation receiver would not operate in local mode, measurements were only made with the
VHF radio receiver set to distance mode.

1.3.1 Ship Receive Test Procedures

Thetest set-up used to survey the trangponder receive side of the channelsin Table 1-1 is shown below
inFigure 1-1. It was computer controlled and sequentially monitored the B side of each channd for interference
by measuring the radio receiver’ s SINAD asthe ship traversed theriver. A DGPS receiver was used to note the
location on the river where the SINAD measurement was made.

Ship Whip Antenna /
Antenna

DGPS
Receiver

Serial port

RF Input

In

Out | Jp i1 24 Out ——»>—DSC 500 Radio

Coupler
1 st Coupler P

LCpl Port Cpl Port + Aundio Computer
Spectrum Test Set

Analyzer RF 488 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.
2. The computer tuned the radio and test set to the selected channel viathe serid port and IEEE 488 interface. The
computer also set theradio receiver to distance or local mode. Coax cable was used to connect a 10 foot whip

antenna mounted on the flying bridge of the ship to the input of the first coupler.

3. The RF power output of the test set (which aso functioned asthe Signal generator) was set by the computer to
producea20 dB SINAD without interference being present for the selected frequency. The modulating signal was
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a1l kHz tone adjusted in amplitude to produce a 3 kHz signal deviation for 25 kHz channels and 2 kHz for
interdtitial channels. The RF power was adjusted to produce a20 dB SINAD for each channel when the step was
repeated. The required RF power output for each channel’s 20 dB SINAD, for loca and distance mode, was
previously measured in the laboratory and stored in the computer.

4. The computer read thereceiver SINAD va ue as measured by the test set with the ship’ s antenna connected into
the circuit and the ship’ s location using the DGPS receiver. The following parameters were recorded by the
computer into adatafile: channel #, SINAD, time, and location. If the SINAD wasbelow 14 dB or morethan 15
minutes elapsed since the last spectrum sweep then, in addition to the above mentioned data, the computer aso
instructed the spectrum analyzer to sweep the 150-168 MHz band and record the power and frequency of the
emitters that were present.

5. The computer set the receiver to loca 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 repeated.
The measurements were conducted from 7:00 am to 6:00 p.m. to coincide with the peak land mobile
transmitter activity.

1.3.2 Base Receive Test Procedures

The A sideof 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
bandpassfilter of the RF cabinet at each communications site was used as a pre-sdlector for the DSC-500 radio
that was used for SINAD measurements.

Tower Receive

Antenna
Serial port
RF Input
Bandpass Filter| o 4» DSC 500 Radio
4> Coupler Out

In
Laptop
RF Cabinet Cpl Port + Audio Computer
Test Set 4{
RF 488 Bus
Figure 1-2

Base Receive Test Set-up

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.
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2. Thecomputer tuned theradio and the test set to the sel ected channel. Thetest set aso functioned asthedesired
sgna generator. The computer set the radio receiver to distance mode. Coax cable was used to connect the output
of the RF cabinet band pass filter to the input of the RF combiner.

3. The RF power output of the test set, which was connected to the other port of the RF combiner, was set by the
computer to produce a 21 dB SINAD for the selected frequency without interference being present. The
modulating sgna wasa 1 kHz tone adjusted in amplitude to produce a3 kHz sgnd deviation for 25 kHz channels
and 2 kHz for interdtitid channels. The RF power was adjusted to producea 21 dB SINAD for each channel when
the step wasrepeated. Therequired RF power output for each channel’s21 dB SINAD was previoudy measured
in the laboratory and stored in the computer.

4. The communications site antennawas connected into the circuit and the computer read thereceiver SINAD
value as measured by the test set. The SINAD measurement was then stored in adatafile. The channel 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 measurements were conducted from 7:00 am to 6:00 p.m. to coincide with the peak land mobile
transmitter activity.



SECTION 2
TEST RESULTS

2. Test Results

SINAD histographs and SINAD maps have been produced based on the data collected during the tests.
Appendix A contains histographsfor the ship receive sideof eachinterdtitia channel in Table 1-1 for themobile
receiver operating inlocal and distance mode. Appendix B containsthe SINAD mapsfor thetransponder receive
(B sides) of channels 228 and 283 for loca and distance mode operation. Appendix C contains histographsfor the
base station receive side of each interstitial channel in Table 1-1.

The system will most likely useinterdtitial channelsfor data communications once it achieves operationa
gatus, therefore histographsand SINAD mapsfor the 25 kHz duplex channdsshownin Table 1-1 are not included
inthisreport. However, datafor the 25 kHz channelsisarchived and histographsand SINAD mapsof the channels
can be produced if the need arises.

2.1 SINAD Histographs

SINAD histographs can be used to determine which channels would be appropriate choices for AIS
sarvices. They areagraphica representation of the percentage of time versus SINAD dB vaue. Histographs with
agreater digtribution of SINAD measurementsto higher dB valuesfor ahigher percentage of timeindicate that the
channel islesslikely to haveinterference present and therefore be agood choicefor AlS operations. Histographs
that show the mgor portions of the SINAD distributions above 16 dB indicate that the channdl has good potentia
for AIS operations.

2.1 Ship Receive Histographs

Theshipreceive histographsgiveanindication of how well the B side of the channd would function asthe
communications link from the base station to the transponder. Ship receive side histographsthat show ahigh
digtribution of SINAD vauesto high vauesfor agrester percentage of time meansthat the transponder should be
ableto respond to base station commands and receive relayed text/data messages when using that side of the
channel.

Histographsof the ship receive side of interdtitia channels 228 and 283 with the receiver set to local and
distance modes are shown below in Figures 2-1 through and 2-4. They are a summary of the SINAD
measurements that were taken as the ship traversed the length of the VTS service. SINAD measurements of
specific segments of the river are represented by the SINAD maps shown in Appendix B.

The histographs for al of the interstitial channelsin Table 1-1 are shown in Appendix A.
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Figures 2-1 and 2-2 show that ship recelve Sde of channd 283 may beagood choicefor AlS operations.
Inloca modethe mgjor portion of the SINAD distributions are within the 17-21 dB range and for distance mode
themgor distributionisin the 14-18 dB range. Figures 2-3 and 2-4 show that the ship receive Sde of channel 228
may aso beagood choicefor AlSoperationsfor the same reasons. In local mode the mgjor portion of the SINAD
digributionisinthe 19-22 dB range and 14-18 dB in distance mode. The system should have a high datalmessage
throughput from the base station to the transponder using the B side of these channel sbecause the SINAD values
aregeneraly above 16 dB with thereceiver operating inlocal and distance mode. Therefore the base station to
transponder link would function well on the B sides of channels 283 and 228 if the transponder receiver were
operated in distance mode or local mode.

Reviewing the histographsin Appendix A of all the ship receivesides of the interstitial channels and
comparing the distribution of their SINAD measurements, it can be seen that the deviation of the SINAD
distributions between the B sides of the interstitial channelsis not significant. The magjor portion of the SINAD
distributionsfor the B sdesof theinterstitial channelsareinthe 13-17 dB rangefor distance mode and 18-21 dB
inlocal mode. Therefore, the B side of each channel hasthe potential to be used asan AlS datachannel for the
base station to transponder link.

2.1 Base Receive Histographs

Histographsof thebasereceive side of the channe sgive anindication of how well the A sdeof the channel
would function asthe link from the trangponder to the base station. Histographs of the base receive sides of the
channels with agreater distribution of SINAD measurements above 16 dB meansthat the base station should be
able to receive ahigh percentage of the transponder position reports and text messages using that channel.
Histographs of the base receive side of the channels with agreater distribution of SINAD measurementsto low
valuesmeansthat interference on thisside of the duplex channel could disrupt the communicationslink fromthe
transpondersto base stations, causing the base tation receiver to misstransponder position reports, text messages,
and command acknowledgments.

Histographs of the basereceive sides of theinterstitial channelsin Appendix C are acombination of the
measurements taken at the five communication sitesfor each frequency represented as one graph. The histographs
were prepared thisway because three of thefive siteswill use one frequency and the other two siteswill usethe
other one. Datais available to produce histographsfor al channedls at each site. For example, the histograph for
the base receive side of channd 283 shown below in Figure 2-5 was made from measurements teken of the A side
of that channel at each Site averaged together. This histograph can be used to evauate the potentia for the base
receive Sde of the channedl 283 for AlS operations throughout the entire VTS service area. The histographsfor the
base receive sides of channels 228 and 283 are shown below in Figures 2-5 and 2-6. Histographs for the base
receive side of these channel swere made only in distance mode. It isnot anticipated that the base station receiver
will operate in local mode.
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Figures 2-5 and 2-6 show that the A side of channels 283 and 228 should be further investigated for
suitability asthelink from the transpondersto the base stations. The addition of crystal filters, which would be
installed at each base station for each operational frequency, would give the base station receiver additional
protection against adjacent tuned transmitters. The additiona protection should shift the SINAD distribution to
higher valuesfor agreater percentage of time which would make the channd more atractive for AlS dataship-to-
shore channel operations.



However it should be noted that thisonly appliesto theinterstitial channels. The crystd filterswould not
offer any protection againgt on-tune transmitters. Marine VHF radios, at thistime, do not allow operatorsto tune
tointerdtitia channds. Therefore, on-tune voice interference from marine VHF radios should not be aproblemon
thissde of the datachannd if it isoperating on interdtitial channes, unlike the channdsthat are currently being used.

2.1 Ship Receive SINAD Maps

SINAD mapsfor the ship receive side of theinterstitial channels were produced based on the SINAD
measurements taken on theriver. A DGPS receiver was used to note thelocation of the vessel on theriver when
each SINAD measurement was made. By combining the ship’ slocation and the SINAD measurement along with
the channel designation, color coded maps of the B side of each interdtitial channel were made. Each measurement
point isasegment on theriver. The maps can be used to evaluate the B side of each interstitial channels potentia
for use as the base station to transponder link for AIS operations. In addition, the maps can be used asatool to
predict possibleinterferencefor specific locations on theriver and how well the receiver would operatein loca and
distancemode. Themapsare color coded to represent SINAD levelsasshown below in Table 2-1. Alsoincluded
inthetableisan estimation of the message throughput for that SINAD level. AsTable 2-1 indicates, violet isthe
best color. Segmentsof theriver that are colored viol et should have above a 90 percent message throughput from
the base station to the transponder for a ship operating in that part of the river.

Table2-1
SINAD Value (dB) Color Message Throughput
0-39 red not functional
4-7.9 yellow #30 %
8-11.9 green #70%
12-15.9 blue #80 %
<16 violet $90 %

SINAD mapsfor the ship receive sides of channels 228 and 283 for the receiver operating inlocal and
distance modes are shown in Appendix B. The map for the receiver operating in distance mode on channel 228
(see pages B-2 to B-4) showsthat many segments of theriver are colored blue and green near New Orleansand
Baton Rouge with one yellow segment near downtown Baton Rouge. This indicates that the receiver was
experiencing amoderate amount of interferencein the New Orleans and Baton Rouge areas on channel 228in
those segments of the river while it was operating in distance mode. This interference may cause the AIS
trangponder only to receive about 70 percent of the base station commands and other ships broadcastsif it were
operating on that channel inthose sections of theriver. The map aso showsthat the river has mostly violet colored
segmentsdown river from New Orleanswhich indicates that theinterferenceis significantly lessin those segments
of theriver and that the trangponder should receive dmost dl of the base station commands. With the receiver set
tolocal modefor channel 228 (see pages B-5to B-7), al but two segments of theriver are colored violet. This
indicatesthat if the AlStransponder were operated in local mode while using channel 228 that theinterference
should not affect its ability to receive base station commands and re-broadcasted ships position reports through
theentire VTS service area.
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The map for the receiver operating in distance mode on channel 283 (see pages B-8 to B-10) showsthat
most of the segments of theriver are colored blue near New Orleans and Baton Rouge with mostly violet ssgments
past New Orleans. There are afew green segmentsin the New Orleans and Baton Rouge aress. Thisindicates that
the receiver was experiencing someinterferencein the New Orleansand Baton Rouge areason channel 283in
those segments of theriver. The interference may cause the AlS transponder to missafew of the base station
commands and re-broadcasted ship’s position data.

The map for channel 283 in distance mode a so showsthat the river has mostly violet colored segments
down river from New Orleans with one green segment near Pilot town. Thisindicates that the interference should
not cause thetransponder to miss receiving base station commands and ships position reportsin those segments
of theriver. With the receiver set to local mode for channel 283 (see pages B-11 to B-13), al but two segments
of theriver arecolored violet. Thosetwo segmentsare col ored gray meaning that no measured datawas collected
for thosesegments. Thisindicatesthat if the Al Stransponder were operated inlocal modewhile using channd 283
that theinterference should not affect itsability to recelve base station commands and re-broadcasted shipsposition
reports through the entire VTS service area.

Ovedl, for thereceiver operating in distance mode, channd 283 showsbetter promisefor AlS operations.
It has more segments of theriver colored violet than channel 228 which indicatesthat theinterference hasless of
an effect on that channdl. Inlocal mode operation, the two channelsare equa with respect to possibleuseasAlS
datachannels. Both channels show violet segments of theriver from Baton Rouge to the sea buoy indicating that
the interference should not affect base station to transponder communications. However, operation of the
trangpondersin local mode assumes that the base station transmitters have sufficient signal coverage for 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. Histographs of the ship receive sides of theinterstitial channel sbetween the public correspondence
channels show ahigh distribution of SINAD vaues above 16 dB, which indicatesthat the B Sdes of theintertitid
channdshavethepotentia for useas Al S datachanndsfor shore-to-ship communicationsin thelower Mississippi
River vessel traffic service area.

2. Thedigtribution of the SINAD measurementsfor the ship receiveinterstitial channel histographs was
greatest when the receiver was operated in local mode.

3. Histographs of the basereceive sides of theinterstitial channels between the public correspondence
channdsshow some SINAD ditributionsabove 16 dB. Theseresultsindicate that, pending additiond testing with
crysa filters, the A sdesof theinterstitial channels have the potentid for use as AlS data channelsfor ship-to-
shore communications in the lower Mississippi River vessel traffic service area.

4. SINAD maps of the ship receive side of the interstitial channels 228 and 283 shows that if the
transponder is operated in distance mode while using those channels, that RF interferencein the New Orleansand
Baton Rouge areas of the river may reduce the ability of the transponder to receive base station commands, text
messages, and other transpondersrel ayed position reports. Thisinterference would have the same effect if the
transponder were using the interstitial channels between the public correspondence channels as well.

5. SINAD maps of the ship receive side of the interstitial channels 228 and 283 shows that if the
trangponder is operated in local mode while using those channels, that the RF interference to transpondersin the
New Orleans and Baton Rouge areas of the river should be greatly reduced. This would 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. Develop adirategy for planning and coordinating the use of theintertitial channels, located between the
public coast station channels, for AlS datachannel swith the auction winnersin each district that the Coast Guard
intendsto operateaVTS.

2. Select candidatesfor AlS data channel sthat could be dedicated to Al'S operations and not be shared
with any other types of services or functions, so that the VTS system operates with a minimal amount of RF
interference and its safety and reliability is enhanced.



3. Further investigatetheinterdtitial channdspotentia for useas Al Sdatachanndsinthelower Missssippi
River vessd traffic service areathrough additiona testing with crystal filters (tuned to the appropriate channels)
installed at the base stations before the operational channels are chosen.

4. Choose AlS data channels and are-use plan that limits the exposure of the transponder receiver to
NOAA VHF wesather broadcastsin Baton Rouge, New Orleans, and Buras. Trangponders used in those sectors
of the VTSA should be operated on channels that have the greatest frequency separation between the NOAA
weather broadcasts and the shore-to-ship side of the data channel.

5. Operate the AIS transponder receiver in local mode at all times, if there is sufficient desired signal coverage.



Appendix A
Ship Receive I nter stitial Channel
SINAD Histographs
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Appendix B
Ship Receive SINAD M aps

Each color corresponds to a SINAD vaue for that segment of the river.
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Appendix C
Base Receive I nter stitial Channel
SINAD Histographs

The Histographsfor the basereceiveinterstitia channel sare based on the combined measurements
a each communication high ste.
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Figure C-3
Channd 225 Base Receaive

Figure C-4
Channd 285 Base Receaive
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Figure C-5
Channd 226 Base Receaive

Figure C-6
Channd 286 Base Receive
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Figure C-7
Channd 227 Base Receive
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Figure C-8
Channd 287 Base Recaive
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Figure C-9
Channel 228 Base Receive
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Figure C-10
Channd 283 Base Receive



