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TelcordiaTechnologies,
445 SouthStreetMorristown, NJ07960,USA.

SajalK Das
Centerfor Researclin WirelessMobility andNetworking (CreWMaN)
Departmenbf ComputerScienceandEngineering
The Universityof Texasat Arlington, P.O. Box 19015,Arlington, TX 76019-0015SA.

Abstract— In this paper, we consider the use of the recently proposed
Intra-Domain Mobility ManagementProtocol (IDMP) in 37¢ and 4t* gen-
eration (3/4G) wirelesscellular networks to reducethe latency of intra-
domain location updatesand the mobility signalingtraffic. Wefirst present
enhancementgto basic IDMP that provide fast intra-domain handoffs by
using a duration-limited, proactive packet ‘multicasting’ scheme. We
quantify the expectedbuffering requirementsof our proposedmulticasting
schemefor typical 3/4G network characteristicsand compare it with alter-
native IP-basedfast handoff solutions. We alsopresenta pagingschemeun-
der IDMP that replicatesthe current cellular pagingstructure. Our paging
mechanismsupports generic paging strategiesand can significantly reduce
the mobility-r elated IP signaling load.

I. INTRODUCTION

The Intra-DomainMobility ManagementProtocol (IDMP)
[1] usesa two-level hierarchyto managenodemobility in fu-
ture IP-basedcellular networks. By aggreyatingmultiple sub-
netsinto a mobility domain,IDMP localizesthe scopeof most
locationupdatemessageanddrasticallyreducesoththeglobal
signalingload andthe updatelateng. IDMP is conceptuallya
two-level generalizatiorof the Mobile IP architecturewith a
speciahodecalledtheMobility Agent(MA) providingamobile
node (MN) a domain-widestablepoint of paclet redirection.
Dependingnthemobility-relatedrequirementsf aspecificap-
plication, IDMP canbe combinedwith multiple globalbinding
protocols.For example,the TeleMIP architecturg2] combines
IDMP with Mobile IP [3] (MIP) to provideseamlespacletredi-
rection at the network layer for TCP-basedhpplications. Al-
ternatively, we have shavn [4] how SIP-based@pplication-layer
globalmobility managemerntanbecombinedwith IDMP to de-
fine a scalableandflexible mobility solutionfor Voice-over-IP
(VolP) traffic.

In this paper we considertwo extensionsto the baselDMP
specificationsandanalyzetheir applicability to future IP-based
cellularnetwork architecture¢seefigure 1), wherethe basesta-
tions (BS) are IP-enabledandlink layerspecificfunctionsare
confinedonly to the wirelessinterfacebetweerthe MN andthe
BaseStation(BS). In sucha scenariowe assumehatthe Sub-
netAgent(SA), aspecializedDMP nodethat providessubnet-
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specificsupportto the MN, is co-locatedwith the BS. General-
izationsto alternatve architecturesywherelP functionalitydoes
notextendinto the RAN, areeasyto make.

We first presentIDMP’s optional fast handof mechanism,
which providesan IP-layersolutionto reducethe serviceinter-
ruptionduring aninter-BS handof. The mechanismallows the
useof either MN-initiated or BS-initiatedhandof triggersand
is applicableto multiple future link-layer technologies. Such
triggers notify the MA of an impendinghandof, whereupon
theMA proactvely multicastan-boundpaclets(destinedo the
MN) to the setof neighboringSAs. By cachingthesepaclets
for a specifiedduration,the SA can minimize the loss of in-
flight pacletsandforwardsuchpacletsto the MN immediately
aftertheMN refreshedts IP configuratiorparameteratthenew
subnet.IDMP’s IP-basedasthandof techniqueprovidesa se-
curefasthandof solutionthatdoesnot assumehe existenceof
specificlayer2 authenticatiorfunctionsor requirethe adjacent
BSsto beawareof eachothersidentity.

We thendescribd DMP’s IP-layerpagingmechanismyhich
allows anidle MN to be locatedeven thoughit doesnot per
form IP-layerregistration/configuratiomt every changen sub-
net(BS). By performingthe essentiapagingfunctionsatthe P
layer, we canmake the mechanisnrelatively independensf the
radiotechnology

A. PreviousandRelatedWork

Mobile IP (MIP) [3], the standardapproacho IP-basedmo-
bility managementyasdesignedgrimarily to provide transpar
ent paclet redirectionto non-realtime TCP applicationsrun-
ning in corventionalnetwork hosts. Accordingly, for cellular
ervironmentswith a large numberof MNs andreal-timeVolP
traffic, MIP suffers from several shortcomingsjncluding high
updatelatengy, large global signalingload and lack of paging
support. Theseproblemsare alsopresenin variousothernon-
hierarchicalMIP solutions, suchas MIP-RO [5] and MIPv6
[6]. SIP-basedmobility mechanismg7], [8] provide an al-
ternative application-layemobility managementechnique gs-
pecially for real-timemultimediaapplications.In generalthe
SIP-basedsolutionis analogougo MIPv6, with the MN send-



ing eachactive correspondemode(CN) a Re-INVITE (asking
it to rejoin at the new CoA) andthe appropriateSIP Sener a
new REGISTER(updatingthe bindingbetweerthe SIP UserID
andthe currentCoA). VoIP traffic benefitsfrom sucha mech-
anism, asit allows a CN to sendtraffic directly to the MN'’s
co-locatedCoA (without tunneling),andasit permitstheappli-
cationto controlthe characteristicef anongoingsessiorat the
MN changesubnets.

IDMP is oneof several proposechierarchicalmobility man-
agementsolutions. All such schemedocalize the signaling
on intra-domainmovementto nodeswithin the domain. One
approachto intra-domainmobility managements the route-
modificationapproach characterizedy Cellular IP (CIP) [9]
and HAWAII [10]: the MN is assigneda CoA that is valid
throughouthedomainandhost-specificoutesareusedto track
the MN’s preciselocationin the domain. The otherapproach
is the multi-CoA approach:an MN is assignednultiple CoAs,
eachresolvingthe MN’s locationat anintermediatdevel in the
hierarchy Among theseschemesMobile IP Regional Regis-
tration (MIP-RR) [12] usesa Gatavay ForeignAgent (GFA) to
provideanMN astableglobal CoA; the GFA actsasa proxyfor
the HA during ary subsequenintra-domainmovement. Sim-
ilarly, HierarchicalMIPv6 (HMIPv6) [11] introducesan agent
called the MAP to localize the managemenbf intra-domain
mobility. Comparisonsvith alternative fasthandof andpaging
proposalswill bediscussedh therelevantlatersections.

A.1 IDMP Overview

IDMP is also a multi-CoA intra-domainmobility solution.
However, unlike HAWAII, MIP-RR or HMIPv6, IDMP is de-
signedasa stand-alonesolutionfor intra-domainmobility and
doesnot assumethe useof MIP for global mobility manage-
ment. Figure 1 depictsthe functionallayout of IDMP. The Mo-
bility Agent (MA) is similar to a MIP-RR GFA andactsasa
domain-widepointfor paclketredirection.A SubnetAgent(SA)
is similar to a MIP FA and provides subnet-specifienobility
servicesUnderIDMP, anMN obtainstwo concurrentCoAs:

« Local Care-of Address(LCoA): This is similar to MIP’s
CoAin thatit identifiesthe MN'’s presensubnetf attach-
ment. Unlikely MIP’s CoA, the LCoA in IDMP only has
local (domain-wide)scope. By updatingits MA of ary
changesn theLCoA, theMN ensureshatpacletsarecor-
rectly forwardedwithin thedomain.

« Global care-ofaddress(GCoA): This addressesolesthe
MN’s currentlocationonly up to a domain-level granular
ity andhenceremainsunchangedslong asthe MN stays
within a singledomain.By issuingglobal bindingupdates
that containthis GCoA, the MN ensureghat pacletsare
routedcorrectlyto its presendomain.

UnderIDMP, pacletsfrom aremoteCN areforwarded(with
or without tunneling)to the GCoA and are interceptedby the
MA. As shawn in figure 1, the MA thentunnelsthesepaclets
to the MN'’s currentLCoA. Sinceglobal binding updatesare
generatedbnly whenthe MN changesdomainsand obtainsa
new GCOoA, this approachdrasticallyreduceghe global signal-
ing load. Furtherdetailsof IDMP, andits usewith MIP, are
availablein [1], [2].
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Figurel: IDMP Logical Elements& Architecture

Il. FAST HANDOFF SCHEME IN IDMP

UnderbasicIDMP, thehandof delayequalghetimetakenfor
the MA to becomeawareof the MN’s new point of attachment
(LCoA). In an IPBS (IP-basedBaseStation)architecture this
delayconsistof threecomponents:

« Radio-hannelEstablishmenDelay (A;): The MN must
establistanew radio-channehtthenew BS. Thisis alink-
layer specificfunction, and could involve operationssuch
asslot-specificatiorin TDMA or codesynchronizatiorin
CDMA.

« IP SubnetConfiguation (As): An MN mustuselP-layer
configuratiorprotocolsto obtainthenew LCoA. If IDMP’s
SA modeis used,thenthe MN mustobtainan Agent Ad-
vertisemenbeacomandthenrequestinew LCoA. TheSA
will thenrespondwith an Acknowledgemenmessagelf
theco-locatednodeis used theMN mustexchangeDHCP
configurationmessagewith the DHCP Sener beforeob-
tainingavalid CoA.

« Intra-domainUpdateDelay(A3): TheMN mustfinally in-
form theMA of thisnew LCoA via alntra-domainiocation
updatemessageThe MA will redirectpacletsto theMN’s
new LCoA only afterreceving this message.

A1, while alink-layer specificparametercanbe expectedio
bequitelow. For example,in CDMA-basedsofthandofs, A, is
effectively 0, since,in awell-designedetwork, communication
with theold BSis notdiscontinuedintil the connectiorwith the
new BSis firmly establishedEvenunderthe hardhandof sce-
nario,no disruptionto theradio-level connectvity shouldoccur
in awell-designedsystem:the variouselementshouldcoordi-
nateto ensurea synchronizedwitchto the new point of attach-
ment. IDMP’s fasthandof mechanisnis designedo eliminate
the A3 componentn the handof delay To make IDMP’s oper
ationindependenof currentor futurelink-layer techniquesye
donotprovide IP-level connectvity until theMN hasperformed
asubnet-lgel configurationatthe new BS. IDMP’s fasthandof
processthus,doesnoteliminateA,, thedelayedncurredin the
subnet-lgel configurationprocess.



A. TheFastHandof Procedue

IDMP’s fasthandof procedureis basedon the assumption
that a layer2 trigger will be available (eitherto the MN or to
theold BS) indicatinganimminentchangen connectvity. We
explainthefasthandof mechanisnusingfigure2, which shovs
anMN moving from S A4, to SA3. To minimizethe servicein-
terruptionduringthe handof process|DMP requireseitherthe
MN or theold SA (S A2) to generatea Movementimminenhes-
sageotheMA servingtheMN. Uponreceptiorof thismessage,
theMA multicastsall inboundpacletsto the entiresetof neigh-
boringSAs(SA; andS A4, in thiscase).Eachof thesecandidate
SAshufferssucharriving packetsin perMN buffers,thusmini-
mizing thelossof in-flight pacletsduringthe handof transient.
Whenthe MN subsequentlperformsa subnet-leel configura-
tion (usingIDMP) with S A3, S A3 canimmediatelyforwardall
suchbufferedpacletsover the wirelessinterface,without wait-
ing for the M A to receve the correspondindntra-domainLo-

cationUpdate.
v )L
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Figure2: IDMP FastHandof

Severalfeaturesof this proposalmake it attractve for future
IP-basedhetworks.

« Unlikeotherfasthandof proposalsiIDMP’s Movementim-
minentmessageoesnot specifythe IP addresof the tar-
get (new) BS in this message. This keepsthe message
size short; in fact, the MN can piggybacksuch a mes-
sagesimply by settinga bit in framesusedfor existing
link-layer signaling. Moreover, by allowing the old BS
to generatethis messagdor the MA, we alsoaccommo-
date some possible (hard) handof scenarios,where the
MN losesconnectvity with the old SA before establish-
ing radio-connectiity with thenew BS. In sucha scenario,
the Movementimminentmessages forwardedin parallel
to the establishmenof the new link. Accordingly, multi-
castforwardingis likely to be invoked concurrentlywith
the subnet-lgel IP configurationphase therebyreducing
(if not completelyeliminating)the A3 componentf the
delay

« IDMP utilizes a network-contolled (network or mobile-
initiated) handof technique.The MA (effectively the net-
work element)decidesthe setof target BSsto which in-
flight paclets are multicast. This is especiallyusefulin
scenarioswherethe MN may be in contactwith multi-
ple BSs andis unableto exactly specify the identity of
its exact point of attachment.While currentcellular net-
works usea network-controlledhandof technique(where
the BSC determineghe candidateBS basedon link-layer
measurementsuppliedoy the MN), the IP mobility model
is typically MN-driven,with the MN selectinganFA from
alist announcedia agentadwertisementsIDMP preseres
the network-controlledhandof modelfor future IP-based
cellular networks, without compromisinghe MN’ s ability
to selectsuchfasthandof support.

« Unlike proposalsuchas[13], the BS in our solutiondoes
nottransmitall arriving multicastpacletsoverthewireless
interface. Suchpacletsare only temporarily bufferedin
perMN buffers. Any suchproactively multicastpacletis
forwardedio theMN overthewirelessinterfaceby thenew
BS alone thuspreventingunnecessarwastageof wireless
bandwidth.

« IDMPs’ fasthandof schemedoesnot eliminate A, from
the handof delay; it merely delaysthe transmissionof
paclets arriving during this interval. By buffering pack-
etsduringthis transient,we are however ableto avoid the
lossof in-flight paclets. VolP receversaretypically able
to toleratevariationin the perpaclet delay aslong asthe
pacletsarenot actuallylost. It is thusacceptablao suffer
longerdelay(dueto A,), aslong aswe canminimize the
handof-relatedpacletloss.

B. Implementing-astHandof

For aprototypeimplementationye uselP multicastto proac-
tively distribute suchpacletsto possiblepointsof attachment.
IDMP requiresonly one multicastgroup per neighborset; all
the BSsthatareneighborsof a specificBS aremembersf this
multicastgroup. Sincea single BS canbe a neighborof multi-
ple BSs,eachBS canindeedbe a memberof multiple multicast
groups.Unlike othermulticast-basedbrwardingscheme$13],
[14], the IDMP approactdoesnot requirethe establishmenof
separatenulticastgroupsfor individual MNs. Also, the group
membershigs not dynamic; given a fixed network topology
the setof neighboringBSsstaysconstant.EachBS is thusper
manentlysubscribedo one or more multicastgroups,eachof
which alwayshasa well-defineddistribution tree. Accordingly,
the fasthandof schemedoesnot requirea BS to dynamically
join or leave agroup,andhence doesnot suffer from ary tran-
sienttree-establishmeratencies. Standardprotocols,suchas
PIM [15] or DVMRP canbeusedto establistthe multicasttree.

Onreceving a Movementimminenimessagethe MA encap-
sulatesan in-flight paclet andthentunnelsit to the appropri-
atemulticastaddress.(For suchmulticastforwarding,the MA
doesnot performthe corventionaltunnelingtowardsthecurrent
LCoA). Onreceving suchatunneledmulticastpaclket,eachSA
will first decapsulatéhe outermostheader It thenbuffersthe
decapsulateghaclet in a peruserbuffer, usingthe destination
addressn theinnerheader(which is uniqueto a specificMN)



asanindex. WhenanMN subsequentlpbtainsits new subnet-
specificconfigurationparametergrom the new SA (say SA;

in figure 2), that SA canthenforward ary cachedpacletsto

theMN beforetheintra-domainocationupdateprocesss com-
plete.

Simple calculationswith typical 3G dataratesindicatethat
even a small userbuffer is effective in reducingthe lossof in-
flight paclets. For example,if the intra-domainupdatelatencg
(L) is 200 msec,andtheincomingtraffic rate(R) is 144 Kbps,
thenabuffer sizeof (L*R) 3.6 KBytesis ableto protectagainst
buffer overflow dueto multicastpacletstransmittedduring the
handof transient.

C. AlternativeFastHandof Sugyestions

Two alternatve schemedor providing fast handof, within
the MIP context, have alsobeenrecentlyproposed.Underthe
pro-actve handof proposal[16],layer2 triggering causeshe
old FA to effectively establisha transientunnelto the new FA.
This mechanisnassumeshatlayer2 mechanismslways pro-
vide the old FA with the IP addressf the new FA. This pro-
posalalsoassumeshat layer2 authenticatiormechanismsre
adequatdo (temporarily)authenticatehe MN at the new FA;
consequentlyall arriving pacletsare forwardedto the MN by
thenew FA assoonasthelink-layer connectvity (A,) is estab-
lished.While this approachmakesthe handof transientsmaller
thanIDMP (sinceit eliminatesA., the delayfor subnet-specific
IP configurationatthe new BS), the mechanisnmakesassump-
tions aboutthe authenticatiorand signaling capabilitiesat the
radio layer In contrast,IDMP doesnot forward ary paclets
until the IP-level configurationat the new subnetis complete,
andhence,doesnot assumehe presencef link-layer security
mechanisms.

Thealternatve proposa[17] implementdasthandof by hav-
ing the MN initiate a new MIP registrationwith the nenv FA
throughtheold FA. Theold FA thustunnelssucha MIP Regis-
tration requesto the new FA. This proposaleliminatesthe se-
guentialdelaydueto A; + As, sincethe new MIP registration
(via theold BS) canoccurconcurrentlywith the establishment
of radio connectvity atthenew FA (A;). However, in contrast
to IDMP, this approachdoesnot provide the network any con-
trol overthe handof processsincethe MN unilaterallydecides
the identity of the newv BS. Moreover, both [16], [17] require
the MN to inform the old BS of the identity of the new BS;
while currentBSC-controllechandof schemeslo provide such
information,IDMP doesnotrequiretransmissiorof suchinfor-
mation.

I1l. PAGING SUPPORT IN IDMP

While IDMP’s use of multicastingfor fast handofs mini-
mizesthelossof in-flight paclketsduringanintra-domainhand-
off, it doesnot reducethe frequeng of intra-domainlocation
updates.In the absencef pagingsupport,an MN mustobtain
alocal care-ofaddressand re-registerwith its MA every time
it changests currentsubnet.This canleadto significantpower
wastageespeciallyin future4G networkswherea singledevice
may maintainmultiple simultaneoudindingswith multiple ra-
dio technologies.IDMP’s IP-layer pagingsolution providesa

flexible and radio-technologyindependensolutionto this im-
portantproblem.

A. Paging Opemationfor Idle Hosts

To motivateIDMP’s pagingsolution,notethatthe ‘multicas-
ting’ schemedescribedfor fast handof supportin sectionll
inherently sendsmultiple copiesof the samedatato multiple
FAs/subnetroutersthat are judgedto be in the vicinity of the
MN’s currentpoint of attachment.Sincelimited broadcasbf
solicitationsis really the centralfeatureof paging,the idea of
multicastgroupscanbe extendedto provide pagingsupportas
well. IDMP’s pagingoperationassumeghat SAs (subnetsor
BSs)are groupedinto Paging Areas(PA) identified by unique
identifiers. An MN in passve/idle modeis thenableto detect
changesn its currentPA by listeningto theseuniqueidentifiers
in the subnet-lgel adwertisementge.g., FA Agent Advertise-
ments).In fact, suchlP-layeradwertisementsnay optionally be
combinedwith link-layer beacons.

Router

MA
Subnet A Subnet B ‘

Subnet C Subnet D

Figure3: IDMP PagingMechanism

IDMP’s pagingschemeis visually illustratedin figure 3. In
this modelof operation,Subnet8, C andD belongto thesame
PA, while subnetA is part of a differentPA. We assumethat
the MN switchesto idle statein subnetB. Then,aslong asit
movesto C or D, it detectschangesn its subnetof attachment
but no changein its currentPA. Consequentlynot only does
the MN not updateits MA aboutits currentLCoA, it doesnot
evenbotherto obtaina new LCoA. However, whenit movesto
subnetA andrealizesthatit haschangedo a new PA, the MN
obtainsa new LCoA at SA1 andsendsa locationupdateto the
MA, indicatingthenew PA.

Whenthe MA recevespacletsfor anMN whichis currently
registered,but which doesnot have a valid LCoA assignedit
‘multicasts’ a PageSolicitationpaclet to all the subnetsasso-
ciatedwith the MN’s currentPA (to SA,, SA3 andSA4,) and
buffers the incoming packet. Whenthe MN re-reggisterswith
theMA, bufferedpacletsareforwardedto the MN. We assume
thattemporarybufferingis acceptablastheintra-domainoca-
tion updateprocesss assumedo have reasonablyow lateng
(~ 2 x A, whereA is thedelaybetweerthe MN andits MA).



For VoIP, call setupdelaysare typically around2.5 sec[18];
accordinglythe paginglateng is expectedo fall within thetar
getedbounds.

B. Paging Implementation

EachPA is thenidentifiedby a uniguedomain-specifienul-
ticastaddresgalsocalledthe PagingArealdentifieror PAIl); an
SA belongingto a specificPA mustpermanentlysubscribeto
thecorrespondingnulticastgroup.Notealsothat,similarto the
overlappingRA concepin currentcellularnetworks,an SA can
subscribeo multiple multicastgroupsandhence pe associated
with multiple PAs (figure 3).

The baselDMP specificationneedsminor modificationsfor
supportingpaging. An MN mustnow actively inform its MA
whenit switchesfrom the active to the idle state,therebyac-
tivating the pagingfunctionality at the MA. In the absenceof
active“idle statenotification”,the MN would moveto neighbor
ing subnetwithoutperformingthesubnet-l@el reconfiguration,
while the MA would continueto (mistakenly) unicastarriving
pacletsto the MN'’s lastregisteredocal care-ofaddressMore-
over, whenanMN changests PA in idle state |t first performsa
local re-configuratiorto obtaina new local care-ofaddressand
theninformsthe MA of its new PAL.

C. Comparisorwith AlternativelP Paging Shemes

IDMP’s paging mechanismdiffers from alternatve paging
proposalgresentedn CIP andHAWAII in the following man-
ner:

« IDMP doesnot needintermediatenodesto cooperateor
paging support; hence,upgradesof intermediaterouters
are not needed. Also, only specializednodes(MA and
SAs) take part in the paging process;this localizesthe
nodeswhete future upgradeswould needto be installed
Moreover, pagingoperationsaredistributedamongdiffer-
entMAs (eachservingdifferentMNSs); thereis thusno sin-
gle point of failurefor the entiredomain.

« Thescopeof aPA in CIP is determinedoy thelocationof
thePagingCacheclosesto thewirelessedge.If thiscache
is higherin the hierarchythanthe LCA (crosswer router
or leastcommonancestor)the ‘paging paclet’ (actuallya
regulardatapaclet)is broadcasbveralargerarea(wasting
resources)if thenearespagingcaches locatedatalower
level thanthe LCA, the ‘paging paclet’ is thenbroadcast
only over a subsetof the PA. Sucha placement-baseBA
definition hindersthe co-existenceof overlappingPAs of
arbitrary size; changingPAs alsorequiresexplicit manip-
ulation of paging cachelocationsinside the cellular do-
main. In contrast|DMP follows the existing Registration
Area-basedellularpagingarchitectureandpermitstheco-
existenceof arbitrarily sizedPAs. Thesizeof a PA canbe
changedy simplyalteringthe subscriptiorof FAs/subnets
to well-known multicastgroups.

IV. CONCLUSIONS AND FUTURE WORK

In this paper we presentedwo enhancementt the IDMP
solution for IP-basedhierarchicalmobility management.We
consideredan IP-basedBS architecture,where radio-specific

managementunctionsterminateat the wirelessinterfaceand
motivatethe needfor bothfasthandof andpagingsolutions.

To minimize paclet loss during intra-domainhandofs, we
presenteda time-boundocalized‘multicasting’ approach.By
proactively informingits associated/obility Agent(MA) of an
impendingchangeanMN enableghe MA to multicastpaclets
for alimited durationto a setof neighboringsubnets.Specific
nodeson thosesubnets(SAs/ designatedouters)buffer such
multicastpaclketsfor a shortwhile; if the MN entersits subnet,
suchanodeis ableto immediatelyforwardthesepacletsto the
mobile,significantlyeliminatingpacletlossanddelays.Ourap-
proachis consistentvith amobile-initiated network-controlled
handof schemeand reducesthe handof delayto the lateny
incurredin performinga new IP-layer registrationat the new
BS. While thislateng is higherthanotherschemeshatassume
somelayer2 coordination pur temporarybuffering mechanism
appeardo provide acceptabldateng variationfor mostappli-
cationsof interest.

We alsoextendedhislocalized'multicasting’ ideato provide
pagingsupportunderlDMP. In ourapproacheachsubnetvould
beassociateavith oneor morePagingAreas(PA). A non-actve
MN would performintra-domainlocationupdatesonly whenit
changesdts PA; to determinethe MN’s exact location within
its currentPA, the MA would ‘multicast’ a paging paclet to
all subnetgo this PA. Unlike othersuggestedP-basedpaging
schemesopur mechanisndoesnot assumea tree-like topology
andallows easyconfigurationof variable-sizePAs.

We currently have a Linux-basedimplementationof IDMP
deployedin ourtestbed.TheLinux Mobile IP codeof Stanford
UniversityMosquitoNetproject[19] is usedasa basisfor IDMP
implementationThe mobility agentdaemorof IDMP is amod-
ified versionof the homeagentdaemonwhile the mobile host
daemorhasbeenupgradedo supportiDMP. Additional details
of the implementationaswell aspreliminary performancee-
sults,areavailablein [20].
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