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Determined by the communications  Determined by the communications  
i t f ll di t f ll drequirements of all nodesrequirements of all nodes
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StarStarStarStar
RingRing
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Technical and economics factors as
ll th t it iwell as the management criterion

determine the medium to employ:

SatelliteSatellite
TerrestrialTerrestrial
MixMixMixMix
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Mostost commoncommon mediamedia employedemployed inin terrestrialterrestrial
networksnetworks:

 CopperCopper wireswires oror twistedtwisted pairspairs (DSL)(DSL)

 CoaxialCoaxial cablecable (CATV)(CATV)

 MicrowaveMicrowave (P(P--P,P, LMDS,LMDS, WiMax)WiMax)

 FiberFiber cablecable (Broadband(Broadband Trunk)Trunk)
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TheThe firstfirst threethree mediamedia areare mainlymainly employedemployed forfor
locallocal access,access, alsoalso namednamed asas ‘last‘last mile’mile’,,
connectionconnection.. InIn somesome cases,cases, fiberfiber cablecable isis alsoalso
employedemployed forfor thethe ‘last‘last mile’mile’..

FiberFiber cablecable isis commonlycommonly usedused asas aaFiberFiber cablecable isis commonlycommonly usedused asas aa
transmissiontransmission mediummedium forfor veryvery highhigh capacitycapacity andand
servesserves toto buildbuild thethe ‘backbone’‘backbone’ ofof aa telecomtelecomservesserves toto buildbuild thethe backbonebackbone ofof aa telecomtelecom
networknetwork..
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EstablishingEstablishing aa regionalregional terrestrialterrestrial networknetwork impliesimpliesEstablishingEstablishing aa regionalregional terrestrialterrestrial networknetwork impliesimplies
thethe useuse ofof fiberfiber cablecable asas thethe ‘backbone’‘backbone’ toto
connectconnect allall thethe networknetwork nodesnodes..

LeasingLeasing oror buyingbuying ‘dark‘dark fiber’fiber’ (no(no modulationmodulation
overover fiber)fiber) fromfrom globalglobal telecomtelecom operatorsoperators isis notnotoverover fiber)fiber) fromfrom globalglobal telecomtelecom operatorsoperators isis notnot
feasiblefeasible duedue toto thethe hardwarehardware investmentinvestment versusversus
thethe requiredrequired capacitycapacity oror networknetwork bandwidthbandwidth..

LeasingLeasing ofof ‘clear‘clear channel’channel’ (protocol(protocol free)free) circuitscircuits
overover fiberfiber areare notnot beingbeing offeredoffered byby internationalinternationalgg yy
telecomtelecom operatorsoperators..
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OnOn thethe otherother handhand inin thethe lastlast yearsyears accessaccessOnOn thethe otherother hand,hand, inin thethe lastlast years,years, accessaccess
ratesrates (Kbps)(Kbps) toto InternetInternet areare increasingincreasing inin
bandwidthbandwidth whilewhile theirtheir associatedassociated accessaccess costscosts toto
InternetInternet areare decreasingdecreasing..

ParametersParameters toto bebe consideredconsidered whenwhen evaluatingevaluatingParametersParameters toto bebe consideredconsidered whenwhen evaluatingevaluating
thethe accessaccess toto InternetInternet::

 LatencyLatency LatencyLatency

 MinimumMinimum ratesrates forfor upload/downloadupload/download

 OversubscriptionOversubscription raterate ((11::N)N)
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Private NetworksPrivate Networks

Implementation of a regional terrestrial private
network should be based on the technologiesnetwork should be based on the technologies
and service offerings of a regional public service
provider.p

Technologies most employed by public
service providers:service providers:

• MPLS (MultiProtocol Label Switching)

• VPN (Virtual Private Network)
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 Integrates routing, switching and transport of
packets through the “labeling” of data packetspackets through the labeling of data packets.

Designed to support encapsulation of different
network protocolsnetwork protocols.

Forwarding of packets is based on the “label”
hi h t i th d ti ti dd llwhich contains the destination address as well

as the respective CoS and QoS.

No examination of packet content.



Terrestrial TechnologiesTerrestrial Technologies
M P L SM P L SM P L SM P L S

 LayerLayer 22 ½½

Cisco
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Alcatel-Lucent
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MainMain applicationsapplications::

 UnicastUnicast/Multicast/Multicast IPIP RoutingRouting

 TrafficTraffic EngineeringEngineering (TE)(TE) forfor traffictraffic analysisanalysisg gg g ( )( ) yy

 QualityQuality ofof ServiceService ((QoSQoS))

 VPNVPN (Virtual(Virtual PrivatePrivate NetworkNetwork))

 TunnelingTunneling forfor LayerLayer 22:: FR,FR, HDLC/PPP,HDLC/PPP,gg yy ,, ,,
EthernetEthernet
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BasedBased onon thethe establishmentestablishment ofof ‘tunnels’‘tunnels’ toto createcreate
virtualvirtual channelschannels crossingcrossing aa publicpublic networknetworkvirtualvirtual channelschannels crossingcrossing aa publicpublic networknetwork..

ProtectedProtected withwith encryptionencryption techniquestechniques andand securitysecurity
t lt l hh IPSIPS (I t t(I t t P t lP t lprotocolsprotocols suchsuch asas IPSecIPSec (Internet(Internet ProtocolProtocol

Security)Security) oror SSLSSL (Secure(Secure SocketsSockets Layer)Layer)

CanCan bebe implementedimplemented onon toptop ofof publicpublic networksnetworks::

MPLSMPLS

 InternetInternet


