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Abstract

Mobility supportwasoneof theshortcommingsof RSVPandanumberof proposalshavebeenmade
in thepastto improvevariousfeatures.

This documentattemptsto determinewhat theexpectedfunctionality is, how variousproblemscan
besolvedandwhatimplicationsarecausedby certaindesigndecisions.
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1 Intr oduction

TheNSISworking groupis currentlyworking on thetwo-layerarchitecturewith a genericNTLP protocol
andvariousNSLPapplications(e.g.QoSandNAT/Firewall traversal).TheNSISFramework [1] describes
thefunctionalityof theindividual layersin detail.

Mobility supportis oneof the itemson a list of desiredfeaturesfor future QoSsignalingprotocols.
Unfortunately, mobility supportfor a genericsignalingprotocol still causesa lot of confusion. To start
thediscussionin theworking grouptheexpectedfunctionalityhasto bediscussedandtheimplicationsfor
theprotocoldesignevaluated.A recentlypublishedMIP QoSrequirementsdocument[2] lists someof the
requirements.

Interactionsof RSVPsignalingwith Mobile IP have previously beeninvestigated,e.g., in [3, 4]. In
RSVP, as signalingsessionsare identified by IP addresses,it becomesdifficult to addresshost mobility
networks [5, 6]. Whena mobilenode(MN) moves,thestateestablishedalongtheprevious routeremains
until it timesout after multiplesof the soft-stateinterval, typically after more thana minute. With even
modestmobility, largeamountsof “obsoleted” statemaycauseinefficient resourceallocation.In addition,
IP-in-IP encapsulationin Mobile IP (MIP) causesRSVPmessagessentto theMN alsobeencapsulatedas
messageswith anew protocolnumberin its outerheader, thusconcealedto theRSVPnodesalongthepath
andunableto performsignalingtaskscorrectly.

This documentattemptsto determinewhat theexpectedfunctionality is, how variousproblemscanbe
solvedandwhatimplicationsarecausedby certaindesigndecisions,to dealwith mobility supportin NSIS.

2 Terminology

Thekey words”MUST”, ”MUST NOT”, ”REQUIRED”, ”SHALL”, ”SHALL NOT”, ”SHOULD”, ”SHOULD
NOT”, ”RECOMMENDED”, ”MAY”, and ”OPTIONAL” in this documentare to be interpretedas de-
scribedin RFC2119[7].

In addition,thisdocumentfrequentlyusesthefollowing termsorabbreviationsmostof whicharedefined
in Mobile IP, SEAMOBY andNSISrelateddocuments:

HomeAddr ess(HoA)

HomeAgent (HA)

Foreign Agent (FA)

Care-of-Address(CoA)

CorrespondentNode(CN)

Mobile Node(MN)

AccessRouter (AR)
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Mobile IP (MIP): Mobile IPv4 (MIPv4) or Mobile IPv6 (MIPv6)

Hierarchical Mobile IPv6 (HMIPv6)

FastHandovers: proposalsfor fast handover enhancementsto MIP, suchasFastHandovers for Mobile
IPv6 (FMIPv6)andLow latency Handoffs in Mobile IPv4.

LocalizedMobilitiy Management(LMM): micro-mobility proposalssuchasHMIPv6 andMobile IPv4
RegionalRegistration.

RegionalCare-of-Address(RCoA)

On-Link Care-of-Address(LCoA)

Mobility Anchor Point (MAP)

GatewayForeign Agent (GFA)

Standard routing: standardIP packetswithoutroutingheaderor IP-in-IPencapsulationareroutedaccord-
ing to thedestinationaddressfield in theIP header

Normal routing / dir ect routing: routing datapacketswith routing header(kind of ”sourcerouting”) or
standardrouting,i.e.,withoutusing(mobility related)tunnels.

Routing with Mobile IP tunnels: packetswith IP-in-IPencapsulationareroutedaccordingto thedestina-
tion addressfield in theouterheader. Thesepacketsareencapsulatedattheentryof aMobile IP tunnel
anddecapsulatedat theexit of aMobile IP tunnel.

Next Stepsin Signaling (NSIS)

NSIS Entity (NE)

NSIS Transport-Layer Protocol (NTLP)

NSIS Signaling-Layer Protocol (NSLP)

Peerdiscovery

Cross-over Router (CR): theNSIS-awarenodewhich is thenearestto theMN but locatesin thecommon
pathwherenew andold pathsconvergeafterahandoff.

3 Mobility Support in NSIS: ProblemStatement

Efforts like [8, 9, 10, 3, 1, 11] have beenmadeto analysemobility issuesin this areaandresult in some
interestingdiscussions.Whathasnotemergedis aconsensusfor definingwhatproblemswouldbeexpected,
what functionalitiesneedto be containedin NSIS to tackle mobility supportandhow variousproblems
canbe solved. This sectionattemptsto make a summaryof problemsandnext sectiondiscussespossible
solutions.

In thepastthefollowing issueswith mobility supportin NSIShave beendiscovered:

X. Fu,H. Schulzrinne,H. Tschofenig ExpiresDecember2003 [Page3]



INTERNET-DRAFT draft-fu-nsis-mobility-00.ps June23,2003

Issue1 - Indexing stateinformation: If stateinformation,which is storedat routersalong the path, is
indexedbasedon theCareof Address(CoA) thenit is unaccessibleaftermosthandover procedures.
With thehandover procedurethemobilenodeobtainsanew Careof Address.

Issue2 - DoubleReservation: Stateinformationshouldnot beestablishedtwice betweenthecross-over
router(CR) andtheCN.

Issue3 - StateUpdate: Updatingstateinformationalongtheentirepathmightbenecessary, for example,
dueto theselectionof theflow identifier. If anapplicationusestheIPv6 Flow Label(3-tuple)for the
flow identifierthenendhostmobility requiresupdatingtheflow identitiferalongtheentirepath.

Issue4 - KeepingSignalingLocal: End-to-endsignalingis typically expensive. In somecasesit might
bedesireableto keepsignalingmessageslocal. Thismight requireto eitheradda”local only” flag(or
somethinglike scoping)or to have thecross-over router(or theMAP) to decideby itself whetherto
stopsignalingor to forwardthesignalingmessageto thecorrespondingnode.

Issue5 - Sender-Initiated Reservations: Sender-initiated reservationsseemto be moreefficient in mo-
bile environments.Until now, theNSISworkinggrouphasnotyetdiscussedwhichapproach(sender-
or receiver-initiated reservations;or even both) shouldbe supportedby a future signalingprotocol.
In somecasesreceiver-initiatedreservationsarebetter(e.g.Firewall/NAT traversal)whereasin other
casesit might evenberequiredto have morethanoneroundtrip(e.g. whenpricedistribution hasto
beconsidered).

Issue6 - Partial StateRelease: It might bedesireableto deletepreviously establishedstateon the“obso-
leted” path(i.e. alongthepathbetweenthecross-over routerandtheold accessrouter). In mobility
scenariosit is desireableto deletethesestatesassoonaspossible,particularlyfor fastmobility. Soft-
statetimeoutsmightbetoo inefficient.

3.1 Synchronization Issues

Issue7 - Synchronziation Problems: Partial statereleasemight causesynchronizationproblemsor race
conditionsin somecases. For example, if an MN moves rapidly from one AR0 to anotherAR1
afterwardsto a third AR2, local repairmessagesmaybeinitiatedalongAR1 andAR2 subsequently,
but themessagealongAR1 mayarrive later thanthatalongAR2. As illustratedin Fig. 1, this may
causethestatesbeincorrectlyupdated(step7 in CR)andreleased(step8 in AR2).

Anotherexampleof this problemis a ping-pongeffect wherea mobile nodeswitchesbetweentwo
neighboringARs,possiblycausingstatesbereleasedor updatedincorrectly.

3.2 Tunnel Issues

In additionto directroutingbetweenamobilenode(MN) andthecorrespondingnode(CN), Mobile IP and
variouslocal mobility management(LMM) [12, 13, 14] andfasthandoff [15, 16] schemesmayaddoneor
moreIP-in-IP encapsulationtunnel(s)betweenthehomeagent(HA) andthecorrespondingnode(CN), as
summarizedin theappendix.Thus,datapacketsmaytake oneof severalpossibleroutes:

� For datapacketsfrom theMN towardstheCN:
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+-------+
| AR0 |

/ +-------+ +------+
/ \ 5teardown *| CN |

/ \ * +------+
/ \ *

/1refresh+-------+ 6refresh\ +--------+ *
| ---> | AR1 |------------- + CR |4,7update
\ +-------+ +--------+
\ / refresh(AR2) is initiated
\ / later than refresh(AR1), but

+-----+ \ 2refresh 8teardown/ can arrive at CR earlier.
| MN | \ /
+-----+ _\/ +---------+ / 3refresh

| AR2 |
+---------+

Figure1: FastMovementIssue:anExample

1a)directrouting,or

1b) (in caseof reversetunnel[17, 6]) reversetunnelsegmentfrom the MN to the HA plus a direct
routingsegmentfrom theHA to theCN.

� For datapacketsfrom theCN towardstheMN:

2a)optimizedpathfrom CN to MN (usingroutingheaderthroughtheCoA);

2b) non-optimizedpath which consistsof a normal routing segmentfrom CN to HA and another
tunnelsegmentfrom HA to FA/MN;

2c) for LMM schemes,GFA/MAP dividesthe tunnelsegmentfrom HA to FA/MN in 2b) into two
segments,a tunnelfrom HA to GFA/MAP plusanothertunnelfrom GFA/MAP to FA/MAP;

2d) for fasthandover schemes[15, 16], anadditionaltunnelis insertedin 2b): thetunnelbetweenold
andnew accessrouters.

For (2c)and(2d) theexit of a tunnelis immediatelytheentryof next tunnel.
IP-in-IP encapsulationin Mobile IP, for examplein (1b), (2b), (2c) and (2d), causeseachsignaling

messagein end-to-endaddressingschemeslike RSVPto be encapsulatedinsidea tunnel message.The
tunnelhidestheRSVPmessageandmake intermediatenodesbetweenthetunnelentryandthetunnelexit
invisible.

Thefollowing issuescanbeidentifiedfor theinterworking betweenMobile IP andNSIS:

Issue8 - Non-UnawareNSIS Tunnel Endpoints: If the two endpointsof a tunneldo not supportNSIS
thenit is impossibleto providesignalingservicesfor any NSISnodeinsidethetunnel.In orderto (for
example)make a QoSreservationfor tunnels,it is necessaryto have thetunnelendpointsto support
NSIS.
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Issue9 - Selective Tunnel Reservations: Whenanapplicationtriggersaper-flow QoSreservationthenin
somecasesit is desiredto triggera QoSreservationalsofor thetunnel. In somecasesit is, however,
not desireableto supporta QoSreservation for a tunnel. It mustthereforebe possiblefor NSIS to
decidewhetherareservationfor atunnelis desired.An end-to-endreservationmustnotautomatically
beextendedto thetunnelsincethetunnelmight alsoserve asameansfor aggreagation.

Issue10- Discovery Procedure: As previouslystatedNSISsignalingmessagesarehiddeninsideatunnel.
It is thereforenecessaryto triggeraseparatediscoverandsignalingmessageexchangefor thetunneled
region. The signalingmessagesmusteitherbe preventedto ”enter” the tunnel,needto experience
specialtreatmentafter encapsulationor requiredifferent addressing(i.e. addressingthe tunneled
reservationtowardsthetunnelexit).

3.3 NSLP/NTLP Interaction Issue

Issue11- NSLP/NTLP Interw orking: TheNTLP shouldbeableto notify theNSLP to updatestate(by
initializing NSLP refresh/teardown messagesappropriately). An openissueis, however, how and
whatinformationtheNSLPcanexpectfrom NTLP, or directly from theroutinginterface.

3.4 Routing Interface Issue

Issue12- NSIS/Routing API: Mobility reflectsdifferent route change(due to changesin the binding
cache,for examplein HA, CN, FA/MN, GFA/MAP) or due to creating,updatingor deletingtun-
nels.An API is requiredfor thecommunicationbetweentheoperatingsystemandtheNSISdaemon,
uponwhichNSISis ableto triggerthenecessaryaction.

4 PossibleSolutions

To dealwith theissuessummarizedin Section3, wedescribesomepossibleapproachesto addressthem.

4.1 NTLP and Discovery

First, issues1-2canberesolvedby auniquesessionidentifierindependentonflow identifier(whichreflects
the traffic information), to index the stateinformation. When the MN moves, the NTLP only changes
theflow identifierof thesession,without changingthesessionidentifier. This changetakesplacewhenan
NTLP nodedetectstheintroductionor releaseof MIP tunnelsor simplyaroutechangein theMN or theCN.
Thenit triggersthenext-hopdiscoverymechanismto determinethenew next signalingnodeandupdatesits
informationin theNTLP stateaccordingto theuniquesessionidentifier.

Issue3 — releasingof existing statein the old path, by default, can be achieved by the statetimer
expiration. However, asthe statetimer is relatively long, keepingstatein thesenodesmay be inefficient.
Alternatively, we proposeto uselocal explicit teardown messages.A reasonableplacefor initiating sucha
teardown messageis thecross-over router(CR), i.e., thenodewheretheold andnew pathsmerge after a
routehaschanged.To helpthereleaseof theobsoletedstatesanddeterminethebehavior of thecross-over
router, we further introducea next-hop branchidentifier. Oncea new next NSIS nodeis determined,the
NTLP statein thecurrentassociatesit with a new next-hopbranchidentifier(to representthenew branch).
Thena refreshmessageis sentthroughthe new branchto establishthe necessarystates,until the cross-
over routerwith a sameNTLP sessionstateis reached.After that a teardown messageassignedwith the
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old branchidentifiercanbesentreverselytowardsanotherendpoint andterminatedby finding a different
branchidentifierfor thesamesessionstate.

To reflectthe changeof flow identifier for NTLP sessions,it is alsonecessaryto refreshthe common
path(e.g.,thepathbetweentheCRandtheHA, or betweentheCN andtheHA). Thisneedsto differentiate
from theCN asdatasourceto theMN asdatasource.

� For theMN asdatasource:theroutechangein theMN triggersa refreshtowardstheCN. A refresh
is thensentalongthenewly-discoveredbranchtowardstheCN; after theCR is determined,theCR
sendsa teardown alongthereversepathof last-recently-usedbranch,andtherefreshis forwardedon
towardtheCN.

� For the CN asdatasource:the routechangein the CN (in routeoptimizationcase),the HA or the
GFA/MAP/... (othercases— typically atunnelsegmentis createdor modifiedandthuscausesaroute
changein suchnodesfor the pathfrom the CN to the MN) triggersa refreshtowardsthe MN. The
statein first segment(betweentheroutechangepoint to theCR) is refreshedwith theupdatedflow
identifier;thena local repairtakesplacefrom CR:arefreshis sentalongthenewly-discoveredbranch
anda teardown is sentalongthelast-recently-usedbranch.

Thereareadditionallytwo issueswith this local repairprocess.First,a teardown messagearriving at
MN (alongtheobsoletedbranch),if arrivesearlierthantherefreshmessage(alongthenew branch),
canincorrectlymake a decisionto releasethestatein theMN. Therearetwo possiblesolutions:1)
only allow the MN to initiate the releaseof statesin the obsoletedbranch,but this solution does
not work if the MN loosesits connectionto the old AR at all; or 2) still let CR to initiate release,
but mandatethe MN not to remove stateuponan earlier-arrived teardown message;or 3) let CR to
initiate releaseaftera periodof time (e.g.,anRTT) afterinitiating therefreshin thenew branch.Our
suggestionis 2), asit neitherpotentiallyremains“orphan” statesnor introducesadditionalstatesin
therouters.

Secondissueconcernswith delivery of teardown messages.In caseof peer-to-peeraddressingof
NSISsignalingmessages,theabove descriptionworks.However, in caseof end-to-endaddressingof
NSISsignalingmessages,default routing in theCR maycausetheteardown messagesto follow the
samepathastherefreshmessagestraverse(i.e., in thenew path),however theseteardown messages
needto besentthroughtheobsoletedbranch.Onesolutionis to specifythelogicaloutgoinginterface
— logical interfacehandle(LIH), sameasin RSVP[18] — for eachbranchanduseit for message
delivery.

To dealwith issue7 requireseffective sequencingof branches.Our proposalis to let the CR always
assignanext branchid differentfrom thecurrentbranchid. A refreshwith anexistingsessionidentifierwill
causeastateupdate(andaccordinglycausearelease)only whenthebranchidentifierin therefreshis larger
thanthatin thecurrentstate.

Issue8 canberesolvedby mandatoryNTLP supportin thetunnelendpoints,aswell astheCN andthe
MN. WhenanNSISnodedetectstheintroductionof anMIP tunnel,if signalinginto thetunnelis desired,
it canissuea discovery towardsthetunnelexit, not to thedestinationaddressof theend-to-endreservation.
For theNSISnodeinsidethetunnel,it cando thatin thesameway.

Issue11 andissue12 requireAPI functionality within NSIS andtheoperatingsystem(notificationof
mobility routechange,etc.).

Issues4-6,8-9and10arecovered/resolvedwhile presentingthemselvesor discussingotherissues.Ad-
ditionally, issue5 requiresto performreversesignalingduringthelocalrepairfor receiver-initiatedsignaling
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services.
In theexamplein Fig. 2, anMN actingasthedatasendercommunicateswith aCN. Whenit changesits

AR to thatof anew network, it is associatedwith anew CoA (nCoA)andtheflow identifierin thesignaling
messageis changed.The sessionidentifier, however, remainsintact so that only a singlestateis held in
theNSISnodesalongthepathfrom theCR to theCN. After theCR is determined,it canissuea teardown
messageto releasestatestowardstheMN alongthe reversepaththat former signalingmessagestraverse.
Note the refreshmessagesarriving at theCR will be forwardedon towardsthesignalingtarget, to refresh
existingstatesto reflectthechangein flow identifier.

Fig. 3 illustratesanexamplefor CN asadatasource.

+----+ +----+ /\
----|AR0 |----| R |--- \

/ +----+ +----+ \ \teardown
/ \ \(Branch_id=2)

/ Branch_id=0 \ \
+----+ +----+ +----+
| MN | (Branch_id=2)| CR |-----| CN |
+----+ teardown/ +----+ +----+

\ Branch_id=1 V / /
\ \ +----+ +----+ / /
\ ----|AR1 |----| R |--- /
\ +----+ +----+ /

Branch_id\=2 +----+ /
----|AR2 |-------------

+----+

Figure2: Local RepairProposal

+----+ +----+ /\
----|AR0 |----| R |--- \

/ +----+ +----+ \ \Teardown
/ \ \(Branch_id=1)

/ Branch_id=0 \ \
+----+ +----+ +----+
| MN | | CR |-----| CN |
+----+ +----+ +----+

\ Branch_id=1 / <---
\ +----+ +----+ /Refresh
----|AR1 |----| R |---

+----+ +----+

Figure3: Local Repaircasewith CN asdatasender
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4.2 NSLP and NTLP/NSLP Interactions

Thecreation,updateor removal of NTLP statealsotriggersassociatedNSLPentity(ies)to create,update
or releaserelatedNSLP stateaccordingly. For example,beforesendingan NTLP refresh,the NTLP en-
tity cantrigger QoSNSLP andlet the latter to requesta Reserve refreshmessagetoward the QoSNSLP
target address.However, not all NSLP functionalitiescanbe supported.For example,it may be impos-
sible/unnecessaryto requestNSLPresponseuponthereceiptof theNSLPteardown messagein theNSLP
responder, astheNTLP statealongthepathhasbeenalreadyreleased.In general,uponaNTLP notification,
theNSLPshoulddecideby its own which its next behavior is. (Issue11)

4.3 Routing Interface

Thereare two approachesfor NSIS to interactwith routing (issue12). One is API, upon which NSIS
canquery the mobility routing status. Another is to provide routechangenotificationto NSIS whenever
a mobility routechangehappens(e.g.,binding cachechanges).As thefirst approachtypically introduces
somedelayin statemanagementperhandoff, wesuggestthenotification(active)way. Thiscanalsosimplify
thetriggerdesignwhentheNTLP refreshtimer is differentfrom thetimer for bindingmanagement.

Thenaturalinterfacefor NSISto accessroutinginterfacewouldbein theNTLP.

4.4 Operation of ProposedMobility Support Mechanisms

Whatweeventuallyneedto supportmobility in NSISmightbe:
- a mobility module(to determinestateindex, decidewhich is theCR anddo local repair)co-located

with NTLP.
- amobility tunnel-awaremoduleco-locatedwith NSISpeerdiscovery.
- amobility object/fieldin NTLP headerto indicatebranch-idand/orscope.
- logical interfacehandles(LIH) in additionto PHOPandNHOPin theNTLP state.
- amobility routechangenotificationinterfacein mobility-awarenodes.
A pseudocodefor proposedsolutionfor mobility supportin NSISis describedin Fig. 4.

5 Security Considerations

The introductionof the sessionidentifier to tacklesomemobility relatedissueshassecurityimplications
whicharedescribedin [19]. Somequestionsraisedin thiscontext maydeservediscussionswithin theNSIS
workinggroup.

6 Open Issues
� End-to-endaddressingv.s. peer-to-peeraddressingof NSISsignalingmessages;

� Messageformatandroutinginterfacedefinition;

� An Obsoleted Branch Removal flagfor decidingwhetherto removeactively statesin theobsoleted
branch;

� Interworking with Context Transfer.
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IF(a node detects a mobility route change)/*MN,CN,HA or FA/MAP/GFA/...*/
flow_id = (nCoA, CN, ...);
next_hop = discovery(dest); /* if the node is a tunnel entry or inside

a tunnel, dest is the tunnel exit; otherwise dest is normal dest */
IF(next_hop != old_next_hop) /* this is a new branch */
branch_id = (branch_id + 1) % MAX_VAL;
creat_state(&state,branch_id,flow_id,session_id,...);

ELSE /*update the existing state with the new flow_id */
update(&state(session_id), flow_id);

ENDIF
/* send a refresh, local repair if it is a new branch */
mesg = new_msg (’’refresh’’, branch_id, flow_id, session_id,...);
send_msg(&mesg);

ENDIF

/* Determine the cross-over router */
IF(a node gets a msg with t_flag == 0)
IF(session_id(msg) == session_id(state))
/* decide whether to update branch_id */
IF(branch_id(msg) >= (branch_id(state)+1) % MAX_VAL)
branch_oid = branch_id(state);
update(&state(session_id), branch_id(msg));

ENDIF
/* then send a teardown mesg in the old path */
mesg=new_msg(‘‘teardown’’, branch_oid, flow_id, session_id,...);
send_msg(&mesg); /* send the teardown mesg along old path */
forward_msg(&msg); /* forward refresh mesg on */

ELSE /* it is not the cross-over router */
IF(session_id(msg) does not exit in local state)
create(&state(session_id, flow_id(&msg)));

ELSE
update(&state(session_id), flow_id(&msg));

ENDIF
forward_msg(&msg);
ENDIF

ENDIF

/* Determine the end of teardown msg */
IF(a node gets a teardown msg)
IF(branch_id(&msg) > branch_id(&state))

remove(&state);
forward_msg(&msg);

ENDIF /*else stop here, don’t forward on the teardown msg*/
ENDIF

Figure4: Pseudocodefor proposedmobility supportin NSIS
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Appendix – Data Flows under Differ ent IP Mobility Schemes

Wesummarizepossibledataflows underdifferentIPv6 mobilitiy schemesasFigures5-10(notewe arenot
discussingaboutmobility managementmessagesflows; IPv4 is quitesimilarandnotpresentedhere).

They canbefurthersummarizedinto two cases:
- Fully IPv6normalrouting,or
- A normalroutingsegment+ oneor moreIP-in-IP tunnel(s)
The implicationsis we needto take specialcareto tunnelsegment. If theNSISNTLP follows similar

conceptin CASP, i.e., NTLP messagesareaddressedin a peer-to-peerway, theconcernregardingtunnels
becomes:

1) how to address&deliver discovery messagesin tunnelentrypoints,
2) whetherto signalinto tunnels(if so,againhow to addressdiscovery messages).
Someotherimplicationsbehind:
- For fully IPv6 normalrouting,thecross-over routercanbelocatedanywherebetweenMN andCN;
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- For routingwith tunnelsegment,thecross-over routercanonly belocatedsomewherebetweentheHA
(a tunnelentry) andthe CN (for fast/hierarchicalmobility, could be in a small segmentbetweenHA and
CN). This further implicates,if we want to do local repairin suchcase,we needto signalinto the tunnel;
also,tunnelendpointsarethereforeneededto supportNSIS.

MN CN
| |
|IPv6+HomeAdressOpt |
|--------------------------------->|
| |

Figure5: MIPv6: MN ��� � CN, no reversetunnel

MN CN
|IPv6(tunnel)| |
|----------->| IPv6(normal) |
| |--------------------->|
| | |

Figure6: MIPv6: MN ��� � CN, with reversetunnel

CN MN
| |
|MIPv6(RH) |
|--------------------------------->|
| |

Figure7: MIPv6: CN ��� � MN, routeoptimization
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