Challenge

Establish a reliable and cost-effective
network for transporting 4-wire audio
traffic between the county's 911
Command Center and the police, fire, and
emergency service operatives in the field.

Solution

RAD's IPmux-1E pseudowire gateway
accepts 4-wire audio from radio receivers
and packetizes it for transport over an
Ethernet uplink. The IPmux-1E then
hands off the Ethernet traffic to RAD's
broadband radio, the Airmux-200.
Operating in multiple point-to-point
configurations, the Airmux-200 wirelessly
transports the packetized 4-wire audio
traffic over the license-free 5.8 GHz band
between the remote sites and the central
911 Command Center.

Features/Benefits

¢ Pseudowire technology enables the
effective operational merger of legacy
4-wire audio with next-generation

wireless Ethernet transport
e License-free broadband wireless

provides reliable and affordable
transport for packetized 4-wire audio

traffic
¢ Remote management capability via a

Windows-based application or SNMP
platform drastically reduces need for

field services
* Easy installation and maintenance

maximize system up-time
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Case Stud

Gibson County 911 Services
Tennessee, USA

County 911 Command Center Relies
on RAD Solution to Transport 4-Wire
Audio over Wireless Ethernet

Crowded UHF Airwaves Renders County's Original System Unreliable

For the past 30 years Gibson County relied on a UHF-based radio voting system for
transmitting 911 Emergency Services radio traffic. In recent years, however, as two-way
radio traffic increased throughout the county, the 911 radio system began to experience a
significant increase in transmission interference.

Bob Moore, Gibson County's Operations Manager for 911 Services, recalls that, "It was
getting to the point where the UHF radio voting system wasn't reliable. You can't have
that in 911 services. " In need of a solution, he reached out to Ray Roberts of Area Wide
Communications. “Ray has capably tended to the health of Gibson County's
communications systems for many years,” states Mr. Moore.

Mr. Roberts had recently completed an IP-based, hub-and-spoke radio voting system
deployment for the Emergency Management Services of nearby Fayette County, TN. Using
a Kenwood Receiver and a Doug Hall voting system, along with RAD Data
Communications' Airmux-200 broadband IP/Ethernet pseudowire gateway, Ray devised an
architecture for a 4-wire audio voting system that relied on the wireless packet network
instead of UHF radio bands. This provides much greater reliability and flexibility, along with
being highly cost-effective.

“We started deploying this system more
than 6 months ago and, | must say, it has
performed exceptionally well. We can't
figure out how we got along without it!”

Bob Moore, Operations Manager for 911 Services
Gibson County, TN



With the Fayette County deployment in mind, Moore and Roberts worked together to
determine the sites around the county that would best serve as the spokes to the hub
located in Gibson County's north central town of Dyer. With distances ranging from 8 to 12
miles between towers, they settled on sites in five towns that would provide reliable
coverage for Gibson County's 604 square miles of territory and beyond.

At each of five remote sites they installed a Kenwood receiver to receive the field
transmissions. The Kenwood receiver then ties into @ RAD IPmux-1E, which employs
pseudowire emulation technology to packetize the 4-wire audio for transmission over an
IP/Ethernet uplink. From there, the packets are forwarded to the Airmux-200 broadband
radio operating in the unlicensed 5.8 GHz band.

Though they could have used the licensed 4.9 GHz Public Safety spectrum for this
application, Ray Roberts recommended otherwise. Citing his concern over the state's ability
to override, without notice, the county's use of the reserved spectrum he noted, “That's
not an uncertainty you can accept in a Public Safety application.”

Each element in the system is configured in @ multipoint-to-point topology with the central
site housing a bookend unit opposite each unit deployed at the remote sites. The Doug
Hall voting system sits at the central site constantly monitoring the remote sites so that
any voice traffic is transmitted to the tower with the strongest signal.

The original deployment was just for the Sheriff's Office but when Bob Moore and company
saw how reliably the system worked they quickly added the EMS and Fire Department into
the system. Mr. Moore summarizes his experience, saying, “We started deploying this
system more than 6 months ago and | must say that it has performed exceptionally well.
We can't figure out how we got along without it!"
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RAD Data Communications Inc.
900 Corporate Drive
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Tel: (201) 529-1100

Toll free: (800) 444-7234

Fax: (201) 529-5777

email: market@radusa.com

Corporate Headquarters
RAD Data Communications Ltd.
24 Raoul Wallenberg Street

Tel Aviv 69719, Israel

Tel: 972-3-6458181
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email: market@rad.com

www.rad.com

“It was getting to the
point where the UHF
radio voting system
wasn't reliable. You can't
have that in 911
services."

Bob Moore, Operations Manager for
911 Services, Gibson County, TN

Instityg;,
.»“W ut,

¢
<o SI
150 9001,
N
O
ty Assured

Or,
%
2

data communications

The RAD name and logo are registered trademarks of RAD Data Communications Ltd. RAD Airmux-200 and IPmux-1E are trademarks of RAD Data Communications Ltd.

All other trademarks are the property of their respective holders. © 2007 RAD Data Communications. All rights reserved.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


