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RationaleRationale

wwAddress depletion concernsAddress depletion concerns
wwSqueeze on available addresses spaceSqueeze on available addresses space
wwEmphasis on Emphasis on efficientefficient addressing addressing

wwProbably will never run out, but will be harder toProbably will never run out, but will be harder to
obtainobtain

wwAddress conservation techniquesAddress conservation techniques
wwDial up customers do not have permanent IPDial up customers do not have permanent IP

addressesaddresses

wwWidespread use of NAT and ‘private’ addressing withWidespread use of NAT and ‘private’ addressing with
large end siteslarge end sites
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RationaleRationale

wwScalabilityScalability
wwHierarchical routing (CIDR)Hierarchical routing (CIDR)
wwGrew out of need to keep Internet routing workingGrew out of need to keep Internet routing working

wwProviders ‘aggregate’ their routesProviders ‘aggregate’ their routes

wwIn IPv6 still a concernIn IPv6 still a concern

wwIPv6 designersIPv6 designers
wwConcerned about lack of globalConcerned about lack of global addressability addressability

wwRobustness and scalability of the InternetRobustness and scalability of the Internet
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RationaleRationale

wwDesign goalsDesign goals
wwAvailability of address space, Availability of address space, autoconfigurationautoconfiguration,,
security, real-time flow support, scalabilitysecurity, real-time flow support, scalability

wwOpportunityOpportunity
wwTo optimise on years of IPv4 deploymentTo optimise on years of IPv4 deployment
experienceexperience

wwProtocolProtocol
wwIn principle should remain similar to IPv4In principle should remain similar to IPv4
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AddressingAddressing

wwAddress typesAddress types
wwUnicast Unicast (one-to-one)(one-to-one)
wwGlobalGlobal

wwLink-localLink-local

wwSite-localSite-local

wwCompatibleCompatible

wwMulticast (one-to-many)Multicast (one-to-many)

wwAnycast Anycast (one-to-nearest)(one-to-nearest)

wwReservedReserved
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AddressingAddressing

wwTerminologyTerminology
wwNodeNode A protocol that implements IPv6A protocol that implements IPv6

wwRouterRouter A node that forwards IPv6 packets not explicitlyA node that forwards IPv6 packets not explicitly
addressed to itselfaddressed to itself

wwHostHost Any node that is not a routerAny node that is not a router

wwLinkLink A  communication facility or medium over whichA  communication facility or medium over which
nodes can communicate at the link layer nodes can communicate at the link layer ieie..
the layer immediately below IPv6the layer immediately below IPv6

wwNeighbours Neighbours Nodes attached to the same linkNodes attached to the same link

wwInterfaceInterface A node’s attachment to a linkA node’s attachment to a link

wwAddressAddress An IPv6 layer identifier for an interface or set ofAn IPv6 layer identifier for an interface or set of
interfacesinterfaces
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AddressingAddressing

wwAddress hierarchy matches ISP hierarchyAddress hierarchy matches ISP hierarchy
wwTLA  = Top Level AggregatorTLA  = Top Level Aggregator
wwTransit ISPTransit ISP

wwNLA = Next Level AggregatorNLA = Next Level Aggregator
wwISPISP

wwSLA = Site Level AggregatorSLA = Site Level Aggregator
wwCustomerCustomer
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AddressingAddressing

wwAggregatable Global Aggregatable Global Unicast Unicast FormatFormat
wwRFC2374 (FP001)RFC2374 (FP001)

ww128 bit addresses128 bit addresses

FP TLA ID Reserved NLA ID SLA ID Interface ID

3 bits 64 bits13 bits 8 bits 24 bits 16 bits

Public 
toplogy
(48 bits)

Site 
topology
(16 bits)

Interface
Identifier
(64 bits)
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AddressingAddressing

wwBootstrap process (rfc2450)Bootstrap process (rfc2450)
wwTLA - special TLA 0x0001TLA - special TLA 0x0001

wwSub-TLA field /29Sub-TLA field /29

FP TLA ID Sub-TLA NLA ID SLA ID Interface ID

3 bits 64 bits13 bits 13 bits 19 bits 16 bits
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AddressingAddressing

wwAssignmentsAssignments
wwMinimum assignment to end-site or customer isMinimum assignment to end-site or customer is
a /48 prefix (SLA)a /48 prefix (SLA)

ww16 bits for 16 bits for subnetworkssubnetworks
ww65535 65535 subnetworks subnetworks per siteper site

ww64 bits for hosts64 bits for hosts
ww18446744073710 million hosts per18446744073710 million hosts per subnetwork subnetwork!!!!
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AddressingAddressing

wwLAN addressingLAN addressing

wwSubnet prefix + MAC address = /128Subnet prefix + MAC address = /128

SUBNET PREFIX /64

 /128

 /128

/128
/128
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Features of IPv6Features of IPv6

wwServer-less auto-configuration (plug-&-play)Server-less auto-configuration (plug-&-play)

wwStreamlined header format and flowStreamlined header format and flow
identificationidentification

wwExpanded addressing capabilityExpanded addressing capability

wwMore efficient mobility optionsMore efficient mobility options

wwIP layer privacy and authenticationIP layer privacy and authentication

wwImproved support for options/extensionsImproved support for options/extensions
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Current StatusCurrent Status

wwSpecificationsSpecifications
wwCore IPv6 specifications are IETF draftCore IPv6 specifications are IETF draft
standards and are well testedstandards and are well tested
wwIPv6 base spec, ICMPv6, Neighbor Discovery,IPv6 base spec, ICMPv6, Neighbor Discovery,

Multicast, Listener Discovery, PMTU Discovery, IPv6Multicast, Listener Discovery, PMTU Discovery, IPv6
over Ethernet….over Ethernet….

wwOthers further behind but progressingOthers further behind but progressing
wwMobile IPv6, header compression, A6 DNS support,Mobile IPv6, header compression, A6 DNS support,

IPv6-over-NBMA, IPv6-over-NBMA, multihoming multihoming supportsupport

wwFor statusFor status
wwhttp://playground.sun.com/http://playground.sun.com/ipngipng
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Current StatusCurrent Status

wwDeploymentDeployment
ww 6BONE experimental infrastructure 6BONE experimental infrastructure
wwFor testing and debugging IPv6 protocols andFor testing and debugging IPv6 protocols and

operationsoperations

wwShould be ‘production quality’Should be ‘production quality’

wwMany participants Many participants worldwideworldwide
ww200 sites in 39 countries200 sites in 39 countries

wwMore informationMore information
wwhttp://www.6bone.nethttp://www.6bone.net

wwAnyone can join!Anyone can join!
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Current StatusCurrent Status

wwDeploymentDeployment
ww6REN6REN
wwProduction infrastructure in support of education andProduction infrastructure in support of education and

researchresearch
wwCAIRN, CAIRN, CanarieCanarie, CERNET, , CERNET, ChunghawaChunghawa Telecom, DANTE, Telecom, DANTE,

EsnetEsnet, Internet2, IPFNET, NTT, , Internet2, IPFNET, NTT, RenaterRenater, , SingrenSingren, Sprint,, Sprint,
SURFnetSURFnet, , vBNSvBNS, WIDE, WIDE

wwMixture of native and tunneled pathsMixture of native and tunneled paths

wwMore informationMore information
wwhttp://www.6ren.nethttp://www.6ren.net

wwhttp://www.6tap.nethttp://www.6tap.net
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Current StatusCurrent Status

wwDeployment assistanceDeployment assistance
wwhttp://www.ipv6.orghttp://www.ipv6.org

wwContributed FAQ’s and other infoContributed FAQ’s and other info

wwDeployment advocacyDeployment advocacy
wwhttp://www.ipv6forum.comhttp://www.ipv6forum.com

wwAddress allocationsAddress allocations
wwTest address space - 6BONETest address space - 6BONE

wwProduction address space - APNIC, ARIN, RIPE NCCProduction address space - APNIC, ARIN, RIPE NCC
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Allocation PolicyAllocation Policy

wwGlobal Policy DocumentGlobal Policy Document
wwhttp://www.http://www.apnicapnic.net/policies.html.net/policies.html

wwRequest FormsRequest Forms
wwAPNICAPNIC
wwhttp://www.http://www.apnicapnic.net/.net/apnicapnic-bin/ipv6--bin/ipv6-subtlasubtla-request.-request.plpl

wwARINARIN
wwhttp://www.http://www.arinarin.net/.net/regservregserv/ipv6/ipv6-/ipv6/ipv6-regservregserv.html.html

wwRIPE NCCRIPE NCC
wwhttp://www.ripe.net/ripe/http://www.ripe.net/ripe/docsdocs/ripe-195.html/ripe-195.html

wwFAQFAQ
http://www.http://www.apnicapnic.net/drafts/ipv6/IPv6-FAQ.html.net/drafts/ipv6/IPv6-FAQ.html
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Allocation PolicyAllocation Policy

Peering with Peering with ≥≥33  subTLAssubTLAs

AND eitherAND either

Plan to provide IPv6 services within 12Plan to provide IPv6 services within 12
monthsmonths

OROR

≥≥40 SLA customers40 SLA customers
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Allocation PolicyAllocation Policy

wwBootstrapBootstrap

Peering with Peering with ≥≥33 ASes ASes

ANDAND

Plan to provide IPv6 services in 12 monthsPlan to provide IPv6 services in 12 months

AND eitherAND either

≥≥40 IPv4 customers40 IPv4 customers

OROR

6bone experience6bone experience
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Allocation PolicyAllocation Policy

ww‘Slow start’‘Slow start’
wwFirst allocation to a TLA Registry will be a /35First allocation to a TLA Registry will be a /35

blockblock
wwRepresenting 13 bits of NLA spaceRepresenting 13 bits of NLA space

wwEntire /29 reserved (Entire /29 reserved (aggregatableaggregatable))

wwIANA allocationsIANA allocations

wwAPNIC:       2001:0200::/23APNIC:       2001:0200::/23

wwARIN:         2001:0400::/23ARIN:         2001:0400::/23

wwRIPE NCC: 2001:0600::/23RIPE NCC: 2001:0600::/23
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Questions?Questions?


