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ATM In nutshell

Basiccharacteristicef ATM are:

connectiororiented— connectiorcreationis requiredbeforeary
traffic is transfered

out-of-bandsignalling

asynchronousultiplexing basedon shortpaclets(cells)
guaranteedoS

providesvirtual links” for upperlayersover ATM network
differentiated'virtual links” providedby ATM adaptationayers(AAL)

efficient traffic managemenpolicing and,accounting
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IP over ATM

Transporof IP traffic directly over ATM networksis basedon a groupof
IETF RFCs:

RFC 2684”Multiprotocol encapsulatiomver ATM adaptatiorayer5”
(1999)(replaceRFC 1483)

RFC2225"ClassicallP andARP over ATM” (1997)(obsoleteRFC
1577,RFC1626)

RFC1755"ATM signallingsupportfor IP over ATM” (1995)
RFC1932”"IP over ATM: A Framavork Document”(1996)

RFC2020"Supportfor multicastover UNI 3.0/3.1basedATM
networks” (1996)

RFC2149”"Multicast Sener Architecturedor MARS-basedATM
multicasting”(1997)

RFC2226”IP broadcasbver ATM” (1997)
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e RFC2331ATM SignallingSupportfor IP over ATM - UNI Signalling
4.0(1998)

e RFC2332"NBMA next hopresolutionprotocol(NHRP)” (1998)
(NBMA — non-broadcagtultiple access)

+ about30additionalRFCs

Thebasicmechanisms definedby "ClassicallP andARP over ATM” which
defineshow to encapsulatandsendIP pacletsover ATM. Furthermoreit
definesARP mechanisnior to be usedwith ATM. In classicalP over ATM
(ClIP) ATM is usedjustto provide alink betweerhosts.

"Classical”in this casemeanghatIP subnetworksform logical subnetvarks
(logical IP subnetvark, LIS):

e Directtraffic betweertwo LIS is impossibleyoutersarerequired
e Insideof aLIS all traffic is transferedusingVCCsbetweerhosts

e LIS is notrestrictedoy the structureof underlyingATM network
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With CIIP routersbecomeobviousperformancéottlenecksTo overcome
this problemthe Next hopresolutionprotocol(NHRP)wasdeveloped.

Recommendatiofor MTU sizeis 91800ctets— asAALS supportpaclet
sizesup to 64 kB, maximumMTU is 64 kB.

Encapsulation

In traditionalLANSs link layerencapsulatioprovidesmechanisméor logical
link control (LLC), multiplexing andaddressingLLC canbeconsidereds
in-bandsignalling— however, ATM is basedn out-bandsignalling.

Dependingon how IP over ATM transportations implementedifferent
kindsof encapsulatiomechanismarerequired.
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Therearethreeencapsulatiomechanisms:

LLC/SNAP (SNAP: subnetvark attachmenpoint) LAN like
encapsulatiomequiresdemultiplexing of receved pacletsattheendpoints

VC multiplexing noLLC mechanismgnull encapsulationyequires
own VCC for eachprotocolfamily

TULIP/TUNIC  (TCPandUDP overlightweightIP / TCPandUDP
over anon-&istentlP connectioneliminatesP; no demultiplexing but
requiresseparat&/CC for eachport pair
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| P-over-ATM encapsulation

LLC/SNAP wasquite easyanddirectway to adaptexisting protocolscreated
for multiple accessetworks. However, it hasmary weakpointsfor one
obviousreasons— servicesareconnectiororientedaswell asATM: why to
useconnectionles andespeciallyL.LC/SNAP?

With someTUNIC/TULIP like schemet is possibleto offer true QoSfor
eachconnection.
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I P encapsulation work load
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The prevailing methodusedin addressings basedn bothIP andATM
addressesThe mappingbetweerthosetwo is found out usingATM-ARP.

However, someothermodelsarealsoconsidered:

Peemodel— IP addresss mappedirectly into ATM addresgNSAP),no
ARP mechanisnis required;thismodelis moreor lessabandonedue
to problemswith interworking of IP andATM routing

Integratedmodel— routecalculationsarebasedn bothIP andATM
topologyinformationresultingoptimalroutes(usedin MPOA)

Integratedroutingmodel— usingPNNI for bothIP andATM routing;
especiallysuitablefor multi-servicenetworks
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Addressresolution

In LANs addressesolutionis commonlybasedn broadcasimessagesAs
ATM lacksbroadcastapabilitiessomeothermechanisnhasto beused.

ATM ARP is basedn specialisedATM ARP sener. Thebasicmechanism
is:

e Whenahostjoinsinto network it formsaconnectiorto the ATM ARP
sener usingpredefinedATM address

e |t senddts own ATM andIP addresset the senerwhich storeshem

e Whenahostdesiredo resole somelP addresst sendsaqueryto the
sener

e After asuccessfufuerythe hostcancreatea directconnectiorto the
destination

e A connectiorshouldbeinvalidatedafter 15 minutesbut it is no teared
down; invalidatedconnectiorshouldbe revalidatedby
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— sendinga new queryto thesener
— sendinga Inv-ARP queryto the otherendpoint (only if thesener
cannotrespond)

e |Pto ATM addressnappingsaretimedout after20 minutes,all hosts
shouldresentheir own mappingseachl5 minutes

ATM ARP table
'P‘ ATM sl ATM ARP server

XX XXXX
ATM ARP
! thc

Yy yyyy
invARP request

T — invARPreply
ATM ARP

ATM ARP
-gache

connection
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NHRP

In classicalP over ATM networkstraffic betweerusersof differentLISs
mustgo throughoneor morelP routerswhich canbecomebottlenecks.
Furthermoreijt makesit impossibleto usespecialcharacteristicprovidedby
ATM (suchasQoS).To overcometheseproblemsNHRP mechanisnwas
developed.

NHRPis notarouting protocolbut an ARP mechanisnthatenablesoststo
avoid unnecessariP hops.A next hopsener (NHS) canprovide anaddress
resolutionfor destinatiorhostif the destinatiorbelongsnto thesamellS.
OtherwiseNHS canprovide the ATM addres®f arouteror if possiblethe
ATM addres®of thedestination.ThelattercaserequiresthatNHSsof
differentLISs areinterconnectedisingSener cachesynchronisation
protocol(SCSP).

NHRPis notbindto IP but it canbe usedwith otherprotocolsaswell (e.g.
MPOA). NHRP canbe usedwith plain ClIP andhostscandecidewhich
mechanismo use.
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How NHRP works

In principle NHRP operatesn thesameway asATM ARP. Thedifferences
in thecasewheretheIP addresdo beresoheddoesnot belonginto the same
LIS. In suchcaseNHS relaysthe queryinto otherNHSs. For thateachNHS
mustbe awareof whataddressnappingcanbe foundbehindeachneighbour
NHS.

Thequeryis relayedfrom NHS to NHS until a correctaddressnappingis
found. Thereplayis returnedusingthe samepathallowing NHSsto learn
thatparticularmapping(NB: authoratve request directanswer).

To enableusagdirewalls NHS canbe configuresotto provide certain
addressesolutions.
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NHRP-tableNHRP cache -~~~ ""NHRP cache
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NHRP in action
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Creating SVCs

IP over ATM network canbe basedon permanenATM connectiongPVC).
RFC 1755defineshow to createSVCsusingATM ForumUNI 3.1while
RFC2331usesUNI 4.0. Thereis alsopossibilityto usepoint-to-multipoint
connections.

Integrationof IP QoS(IntServ)andATM QoSis alsoconsideredRFCs
2379-238Aefinehow to utilise ATM connectiorparametersvith RSVR

Multicast and broadcast

Somedefinitions:
unicasttraffic: tamgetis asinglewell definedrecever
multicasttraffic: targetis a groupof recevers
broadcastraffic: targetis all membersf a network

ATM signalling(UNI 3.1) supportgpoint-to-multipointconnectionghatare
notsimilar to IP multicastconnectionsRFC 2022defineshow to usethose
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ATM connectiongombinedwith multicastaddressesolutionsener
(MARS) to implementtrue IP multicast.

Thehostsareconnectedo the MARS thatdeliverstheminformationabout
othermemberof themulticastgroup. The actualdatatraffic canbe
transferedusingVC-meshor a ATM multicastsener. Any traffic between
LISsrequiredP router

How MARS works

MARS canbe consideredsa specialisedARP senerjustlike NHS — its
purposds to take careof multicastaddresses.

The principle of the operationis:

e A clienthostregistersinto MARS anddeliversits ATM addressnto
thosemulticastgroupsit wishesto belong

¢ MARS addsthenew clientinto its controlVC
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¢ Whenaclientwishesto resohe anlP multicastaddressit sendsa
queryto MARS

e MARS replieswith all ATM addressesgisterednto thatgroup

e Theclientcancreatea VC to eachmemberor it canutilise the
multicastsener (MCS)

If MCSis used.eachmemberof the multicastgroupformsa point-to-point
connectioninto MCS. MCS createsa singlepoint-to-multipointconnection
to all membersA sendeisendghepacletsto MCS which relaysthemto all
groupmembers.
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MARS' MCS
e .

request. ol , S
q o reply // A\

Multicast in |P-over-ATM networks
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ATM basedIP backbones

Previousmechanismaremoreor lesslimited into directcommunications
betweerhosts.However, the mostpopularusageof ATM with IP hasbeenin
routerinterconnectiongspeciallyin backbonenetworks.

Therearemary adwantagesn usingATM:
e fine grainedcapacityallocation
e compatibilitywith telecomnetworks
e multiple connectionshroughsingleinterface
o efficientresourcausage
However, therearealsosomedravbacks:
e routerinterconnectionareratherstatic: no needfor ATM signalling
e suboptimalP routing

e backbondinks requireall thetransmissionink capacity— no needfor
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multiplexing

As aresultof this ATM basedackbonesrebeingreplacedy other
solutions(suchpaclet over SONET).However, ATM usages shifting to
accessetworks— in practiseall xDSL systemautilise ATM.
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IPv6 over ATM
Therearetwo RFCsconcerningPv6 transferover ATM networks
e RFC2491"IPv6 over NBMA networks”
e RFC2492"IPv6 over ATM Networks”

Thisfar IPv6 hasnot causedarge changesnto IP-overrATM mechanisms
comparedo IPv4.
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