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Abst r act

The Aggregate Route option provides a mechanismfor a requestor to
retrieve an aggregate route(s) froma DHCPv6 server using the

i nformati on-request nessage. The aggregate route is a single route
representing multiple prefixes del egated by a DHCP server using
Prefix Del egation, and maybe advertised using routing protocols

i nstead of individual routes | earnt from DHCPv6 Prefix Del egation
This docunent specifies the data contained in aggregate route option
as well as the behavior of Requestor and DHCPv6 Server in requesting
and processing of this option.

Status of this Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunments of the Internet Engineering
Task Force (IETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on Septenber 8, 2011.
Copyright Notice

Copyright (c) 2011 | ETF Trust and the persons identified as the
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1. Introduction

In service provider networks internediate routers between DHCPv6
Server and Consuner Prenise Equi pnment (CPE) equi pnent inplenent a
DHCPv6 Relay function to learn Prefixes Del egated [ RFC3633] by the
DHCPv6 server to CPE equi pnent. The internediate routers nay use
routing protocols to advertise thenselves as routers for these

i ndi vi dual del egated prefixes. Wth each intermedi ate router being
connected to a | arge nunber of CPE equi pnent the nunber of routes the
intermedi ate router needs to advertise is substantial, increasing the
size of route tables in peer routers.

If the prefixes delegated by the DHCPv6 server are contiguous then a
singl e aggregate route can represent multiple del egated prefixes.
VWhile it is possible to configure such an aggregate route either
manual |y or through Sinple Network Managenent Protocol, it would be
operationally efficient if the internediate router can query the
DHCPv6 server for aggregate route be be adverti sed.

The Aggregate Route option provides such a mechanismto the
internmedi ate router to query the DHCPv6 server for aggregate routes
to advertise through routing protocols. Even though the nmechani sm
proposed nmakes it easy to advertise and w thdraw aggregate routes, it
is expected that aggregate routes will have a long |ifespan

2. Term nol ogy and Language

Thi s docunent describes new DHCPv6 option for aggregate route. This
docunent should be read in conjunction with the DHCPv6 specification
RFC 3315 and RFC 3633, for a conplete nmechanism Definitions for
terns and acronyns not specifically defined in this document are
defined in RFC 3315, RFC 3633 and RFC 3769 [ RFC3769].

The keywords MUST, MJST NOT, REQUI RED, SHALL, SHALL NOT, SHOULD
SHOULD NOT, RECOMMENDED, MAY, and OPTI ONAL, when they appear in this
docunent, are to be interpreted as described in BCP 14, RFC 2119
[ RFC2119].

3. Aggregate Route option

The format of the Aggregate Route option is:
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opti on- code:

option-I engt h:

I Al D

T1:

T2:

aggr - rout e- opti ons:

OPTI ON_AGGR_ROUTE ( TBD)

12 + length of aggr-route-options field

The unique identifier for this OPTI ON_AGGR_ROUTE
the 1 AID nust be unique anmong the identifiers for
all of this requesting router’s

OPTI ON_AGCGR_ROQUTES

The tine at which the requestor should

contact the delegating router from which the
prefixes were obtained to extend the

lifetinmes of the aggregated route.

Tl is atime duration relative to the current tine
expressed in units of seconds.

The tinme at which the requestor should

contact any avail able delegating router to extend
the lifetimes of the prefixes assigned to the
requestor; T2 is a tinme duration relative to the
current tine expressed in units of seconds.

Options associated with this aggregated route.

The aggr-route-options field encapsul ates those options that are
specific to this aggregate route request.

In a nessage sent by the requestor the values in these fields can be
used to indicate requestors preference for those values. The

requestor shal

i nclude one or nore options e.g. OPTION_I NTERFACE I D

necessary for server to select a unique set of prefixes to be
sel ected for this aggregate route request.
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A DHCP server includes the OPTION_I APREFI X to indicate the prefixes
associated with this aggregate route request. Mdre than one prefixes
can be associated with a OPTI ON_ AGGR ROUTE. The status of this
OPTION I APREFI X is indicated in a Status Code option in the aggr-
rout e-options field.

A OPTI ON_AGGR _ROUTE nmay only appear in the options area of a DHCP
message. A DHCP nessage nmay contain multiple Aggregate Route
options.

Note that the Aggregate Route option is an container option and does
not have a valid lifetine of its own. Wen the lifetime of all the
associ ated prefixes have expired, the Aggregate Route option can be
considered as expired. T1 and T2 are included to give the DHCP
server control over when the Requestor should contact the server for
a specific prefix.

In a nessage sent by a Requestor to a Server, values in the T1 and T2
fields indicate the Requestors preference for those paraneters. The
Requestor sets Tl and T2 to zero if it has no preference for those
values. In a nessage sent by a Server to a Requestor, the Requestor
MUST use the values in the Tl and T2 fields for the T1 and T2
paraneters. The values in the Tl and T2 fields are the nunber of
seconds until T1 and T2.

The Server selects the Tl and T2 times to allow the Requestor to
extend the lifetines of any prefixes in the OPTI ON_ AGGR ROUTE before
the lifetimes expire, even if the Server is unavailable for sone
short period of tinme. Recomended values for Tl and T2 are .5 and .8
times the shortest preferred lifetime of the prefixes in the

OPTI ON_AGCR _ROUTE that the Server is willing to extend, respectively.
If the time at which the prefixes in an OPTI ON_ AGGR ROUTE are to be
renewed is to be left to the discretion of the requesting router, the
Server sets T1 and T2 to O.

If a Server receives an OPTI ON_ AGGR ROUTE with T1 greater than T2,
and both Tl and T2 are greater than 0, the Server ignores the invalid
val ues of T1 and T2 and processes the OPTI ON_AGGR ROUTE as though the
Server had set Tl and T2 to O.

If a Requestor receives an OPTI ON AGGR ROUTE with T1 greater than T2,
and both T1 and T2 are greater than 0, the client discards the

OPTI ON_AGCGR_ROUTE option and processes the renai nder of the nmessage
as though the Server had not included the OPTI ON_AGGR _ROUTE opti on.
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4. Requestor Behavi or
4.1. Requesting Aggregate Route Information

The Requestor requests aggregate route information fromthe DHCP
server by sending an information-request nessage containing one or
nore OPTI ON_AGGR ROUTE (RFC 3315 Section 18.1.5).

The Requestor MJST include its DU D in the information-request
message (for a client this is client IDand for a relay this is relay
I D).

The Requestor MJST generate and include a transaction-id in the
i nformati on-request nessage.

The Requestor within the aggr-route-options of each OPTI ON AGGR ROUTE
i ncludes information necessary for the server to associate a uni que
set of prefixes. The additional information may include options such
as | NTERFACE | D.

The Requestor with nultiple interface MAY include individua

OPTI ON_AGGR ROUTE in a single information-request nessage, wth each
OPTI ON_AGGR _ROUTE contai ning and I NTERFACE ID in its aggr-route-
options.

The requestor MAY be configured to use a list of known DHCP server as
destination addresses. The requestor SHOULD unicast the information-
request to one or nore known DHCPv6 servers. |In case no such list is
configured the requestor MAY send nulticast request to

Al'l _DHCP_Servers address.

Requestor transmits the information-request according to Section
18.1.5 of RFC 3315.

4.2. Processing Server Reply

Upon receipt of a valid Reply nessage for each prefix in the

OPTI ON_AGGR_ROUTE t he Requestor MAY based on its | ocal configuration
add an aggregate route entry into its routing table. The Requestor
MAY al so advertise itself as a router for the valid prefixes through
routing protocols such as OSPF and BGP. Before expiry of valid
lifetinme of each prefix, the Requestor sends a Renew nessage to DHCP
Server with OPTI ON_AGGR_ROUTE contai ning the prefix.

4.3. Validation of aggregate route bindings

The Requestor nmay request validation of aggregate route binding from
the server through the Rebi nd/ Reply exchange. Events which can
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5.

trigger the validation MAY incl ude.
- Requestor Reboots.
- Requestor detects connectivity | oss towards the server

- Physical disconnection from network.

Server Behavi or

Upon receipt of a valid information-request containing

OPTI ON_AGCR_ROUTE, Server uses the information contained in the aggr-
route-options to identify the associ ated Prefixes and popul ates the
OPTI ON_I APREFI X in aggr-route-options for each of OPTI ON_AGGR _ROUTE
of the REPLY nessage.

The Server SHALL copy into the REPLY nessage all the aggr-route-
options received fromthe Requestor

When the status of aggregate route is reset by manual configuration
the Server shall initiate the nmessage of RECONFI GURE (10) with the
Request or.

Acknowl edgenent s
This docunent offers an alternate nmechanismto solution specified in
draft -yeh-dhcp-dhcpv6- prefi x-pool -opt, the author would |ike to thank
the authors of draft-yeh-.. for discussion of the problem and
sol ution which has served as an input to this draft.

Security Considerations

Security issues related DHCPv6 are described in section 23 of RFC
3315.

| ANA Consi derations

I ANA is requested to assign an option code to OPTI ON AGGR ROUTE from

the "DHCPv6 and DHCPv6 options" registry (http://ww.iana. org/
assi gnnent s/ dhcpv6- par anet er s/ dhcpv6- paraneters. xni ).
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