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Basic MotivationsBasic Motivationsas c ot at o sas c ot at o s
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New RequirementsNew Requirementse equ e e tse equ e e ts
One to Many Mobile Multicasting 

Services
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AgendaAgendage dage da
Fundamental Approaches:

M l i S f M bil H• Multicast Support for Mobile Host 
using Mobile IP

Advanced Approaches:
• Mobile Multicast Protocol (MoM)
• Multicast by Multicast Agent (MMA)Multicast by Multicast Agent (MMA)
• Mobile Network Gateway (MNG)
• Synchronization
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Fundamental Approach:Fundamental Approach:Fundamental Approach:Fundamental Approach:
IP Multicast for Mobile HostsIP Multicast for Mobile Hosts

Mobile IP Approach
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Challenges and SolutionsChallenges and SolutionsC a e ges a d So ut o sC a e ges a d So ut o s
Providing multicast in an inter-
network with mobile hosts is madenetwork with mobile hosts is made 
difficult
• Many multicast protocols are 

inefficient when faced with frequentinefficient when faced with frequent 
membership or location changes

Proposing an architecture to 
support IP multicast for mobilesupport IP multicast for mobile 
hosts using Mobile IP
• The tunnel convergence problem, 

the duplication problem and thethe duplication problem, and the 
scoping problem
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Terminology of IP MobilityTerminology of IP Mobilitye o ogy o ob tye o ogy o ob ty

H ddHome address
• An IP address that is assigned for an extended period of time to a mobile 

node. It remains unchanged regardless of where the node is attached to 
th I t tthe Internet.

Care-of Address
• The termination point of a tunnel toward a mobile node for datagramsThe termination point of a tunnel toward a mobile node, for datagrams 

forwarded to the mobile node while it is away from home
Foreign agent care-of address
Co located care of addressCo-located care-of address
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Triangle routing of Mobile IPTriangle routing of Mobile IPa g e out g o ob ea g e out g o ob e

HA

TunnelTunnel

MH FA CH

Datagrams from the MH are delivered directly to its correspondent host 
(CH), but datagrams from the CH to the MH must first go to the HA, which 
forwards them to the foreign agent (FA).
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Mobile Multicast IssuesMobile Multicast Issuesob e u t cast ssuesob e u t cast ssues
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Current IETF Mobile IP multicastCurrent IETF Mobile IP multicastCu e t ob e u t castCu e t ob e u t cast

R t b i tiRemote subscription
• The mobile host is required to re-subscribe to the multicast group on 

each foreign
• Using a co-located care-of address
• Advantage

Pro iding the most efficient deli er of m lticast datagramsProviding the most efficient delivery of multicast datagrams

• Disadvantage
may come at a high price for the networks involved
the multicast routers that must manage the multicast tree
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Current IETF Mobile IP multicast (cont.)Current IETF Mobile IP multicast (cont.)( )( )

Bi-directional tunneled multicast
• The home agent must also be a multicast router
• Subscriptions are done through the home agent
• Disadvantage• Disadvantage

If multiple mobile hosts on the same foreign network belong to the same 
multicast then duplicate copies of the multicast packets will arrive at the 
foreign networkg
Multiple encapsulation increases the packet size substantially and can cause 
fragmentation
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Multicast Reception on Mobile HostsMulticast Reception on Mobile Hostsu t cast ecept o o ob e ostsu t cast ecept o o ob e osts

H A t R tiHome Agent Routing
• HA and MH communication via virtual PtP links

Foreign Agent RoutingForeign Agent Routing
• FA acting as an MR hides the MH addresses
• Trade-off

Combined Routing
• The FA gathers membership information and arranges for unique or 

t l t b t f hmore tunnels to be set up for each group
• MoM
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Home Agent RoutingHome Agent Routingo e ge t out go e ge t out g

HA1MH1

FA CHMH2 MRFAMH2 MR

MH3
HA2

MH3
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Mobile IP Home Subscribe ApproachMobile IP Home Subscribe Approachob e o e Subsc be pp oacob e o e Subsc be pp oac
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Foreign Agent RoutingForeign Agent Routingo e g ge t out go e g ge t out g

HA1MH1

CHFA CHMH2 MR
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Remote Subscription ApproachRemote Subscription Approache ote Subsc pt o pp oace ote Subsc pt o pp oac
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Combined RoutingCombined RoutingCo b ed out gCo b ed out g

HA1MH1

CHFA CHMH2 MR

HA2
MH3

MH3 first reported group 
b hi t th FA
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membership to the FA

BACK

MoM ApproachMoM Approacho pp oaco pp oac
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Assumptions of MoMAssumptions of MoMssu pt o s o ossu pt o s o o

Th i t b id d i th li bl b t ff t ti lThe service to be provided is the unreliable, best effort, connectionless 
delivery of multicast datagrams

Dynamic group membership is a necessary feature of multicasty g y

A mobile host that wishes to receive multicast datagrams is capable of 
receiving them on its home network using existing multicast routing 
techniquestechniques

The home agent and foreign agent are static hosts

There is exactly one foreign agent per network visited
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Handling multicast source mobilityHandling multicast source mobilitya d g u t cast sou ce ob tya d g u t cast sou ce ob ty

O it h t kOn its home network
• The mobile host uses link-level multicast to send the datagram
• The home agent propagates the multicast downstream normally

On a foreign network
• The mobile host uses a tunnel to deliver the datagram to its home agent
• The multicast home agent then propagates the multicast datagram downstream• The multicast home agent then propagates the multicast datagram downstream 

via  all interface

In both cases, the source address in the multicast packets is the mobile 
host’s home addresshost s home address
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Handling multicast destination mobilityHandling multicast destination mobilityHandling multicast destination mobilityHandling multicast destination mobility

H t i f bHome agent is one of many group members

Foreign agent need not join groups on behalf of mobiles that visiting 
its networkits network

Home agent need not forward a separate copy for each mobile host 
that it serves, but only one copy for each foreign network at which its 
mobile host group member reside
• MoM differs from the IETF bi-directional tunneling approach in which 

multicast packets are delivered as unicast packets to each mobile hostp p
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Advanced Approach (I)Advanced Approach (I)Advanced Approach (I)Advanced Approach (I)

MoM
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Problems and Issues of MoMProblems and Issues of MoMob e s a d ssues o oob e s a d ssues o o

The tunnel convergence problem

The duplication problem

Disruptions of multicast service
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The duplication problemThe duplication probleme dup cat o p ob ee dup cat o p ob e

Wireless & Multimedia Network LaboratoryWireless & Multimedia Network Laboratory™™

The duplication problemThe duplication probleme dup cat o p ob ee dup cat o p ob e

If bi di ti l t li i d ll lti t k t f d dIf bi-directional tunneling is used, all multicast packets are forwarded 
individually to each MH by its HA

MoM avoids the unnecessary duplication of multicast packets on theMoM avoids the unnecessary duplication of multicast packets on the 
foreign network in the event that the HA has multiple MHs present 
there
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The tunnel convergence problemThe tunnel convergence probleme tu e co e ge ce p ob ee tu e co e ge ce p ob e
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The tunnel convergence problemThe tunnel convergence probleme tu e co e ge ce p ob ee tu e co e ge ce p ob e

The foreign agent selects one home agent as the designated 
lti t i id (DMSP) if bil h t i th fi t bilmulticast service provider (DMSP) if a mobile host is the first mobile 

host to request subscription to group G at the foreign network

The method solves the tunnel convergence problem but it creates aThe method solves the tunnel convergence problem , but it creates a 
handoff problem
• Redundant DMSPs
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Disruptions of multicast serviceDisruptions of multicast services upt o s o u t cast se ces upt o s o u t cast se ce

Wh bil h tWhen a mobile host moves
• it moves to a foreign network that does not have an associated multicast 

router
Multicast service may be disrupted until the host moves again to a network 
with multicast capability

• It moves from a foreign network to another networkg
Mobile IP there is no explicit deregistration with the foreign agent

– HA – the mobile host reregisters at the new network
FA ti t– FA – timeout

a temporary disruption
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MoM data structuresMoM data structureso data st uctu eso data st uctu es
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Protocol DetailProtocol Detailotoco etaotoco eta

Mobile host MH arrives at foreign network

MH returns to its home network

MH times out at a foreign network

A unicast packet for MH arrives at MH’s HA

A multicast packet for group G arrives at HA

A tunneled packet arrives at FA from HA
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MH arrives at foreign networkMH arrives at foreign networka es at o e g et oa es at o e g et o
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MH arrives at foreign network (cont.)MH arrives at foreign network (cont.)g ( )g ( )
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MH returns to its home networkMH returns to its home networketu s to ts o e et oetu s to ts o e et o
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MH times out at a foreign networkMH times out at a foreign networkt es out at a o e g et ot es out at a o e g et o
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A unicast packet A unicast packet 
for MH arrives at MH’s HAfor MH arrives at MH’s HAfor MH arrives at MH’s HAfor MH arrives at MH’s HA
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A multicast packetA multicast packet
for group G arrives at HAfor group G arrives at HAfor group G arrives at HAfor group G arrives at HA
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A tunneled packet arrives at FA from HAA tunneled packet arrives at FA from HApp
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ComparisonComparisonCo pa soCo pa so
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SimulationSimulationS u at oS u at o
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Limitations of MoMLimitations of MoMtat o s o otat o s o o

Packets that are sent and received by mobile hosts must always 
t th h t k ki ti ti ltraverse the home network, making routing non-optimal

Multiple unicasts are used by the home agent to tunnel multicast 
packets to foreign agents of mobile hosts that are group memberspackets to foreign agents of mobile hosts that are group members

Wireless & Multimedia Network LaboratoryWireless & Multimedia Network Laboratory™™

Advanced Approach (II)Advanced Approach (II)

MMA (Mobile Multicast Agent)
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Service Range ApproachService Range ApproachSe ce a ge pp oacSe ce a ge pp oac
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MMA ApproachMMA Approachpp oacpp oac
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ChallengeChallengeC a e geC a e ge

Optimal routing(Mobile-IPv4)
• Use bind update packet
• Home agent send this packet

Optimal routing(Mobile IPv6)Optimal routing(Mobile-IPv6)
• Use bind update packet
• Mobile Node send this packetp

(for loading of HA)
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Mobile Multicast GatewayMobile Multicast Gatewayob e u t cast Gate ayob e u t cast Gate ay
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IntroductionIntroduction
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IntroductionIntroductiont oduct ot oduct o
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