Net wor k Wor ki ng Group C. Hopps
Request for Comments: 5308 Ci sco Systemns
Cat egory: Standards Track Cct ober 2008

Routing IPv6 with IS-1S
Status of This Menp

Thi s docunent specifies an Internet standards track protocol for the
Internet conmunity, and requests discussion and suggestions for

i mprovenents. Please refer to the current edition of the "Internet
Oficial Protocol Standards" (STD 1) for the standardization state
and status of this protocol. Distribution of this nenmo is unlimted.

Abst r act

Thi s docunent specifies a nmethod for exchanging | Pv6 routing
information using the IS-1S routing protocol. The described method
utilizes two new TLVs: a reachability TLV and an interface address
TLV to distribute the necessary I Pv6 information throughout a routing
domain. Using this nethod, one can route IPv6 along with IPv4 and
CSl using a single intra-domain routing protocol

1. Overview

IS-1Sis an extendi ble intra-domain routing protocol. Each router in
the routing domain issues an Link State Protocol Data Unit (LSP) that
contains information pertaining to that router. The LSP contains
typed variable-length data, often referred to as TLVs (type-Iength-
values). W extend the protocol with two new TLVs to carry
information required to perform | Pv6 routing.

In [ RFC1195], a nethod is described to route both OGSl and I1Pv4. W
utilize this sane nethod with sone mnor changes to allow for |Pv6.
To do so, we nust define two new TLVs, nanely "IPv6 Reachability" and
"IPv6 Interface Address", and a new | Pv6 protocol identifier. |In our
new TLVs, we utilize the extended netrics and up/down semantics of

[ RFC5305] .

1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
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2.

| Pv6 Reachability TLV
The "I Pv6 Reachability" TLV is TLV type 236 (O0xEC)

[ RFC1195] defines two Reachability TLVs, "IP Internal Reachability
Information" and "IP External Reachability Information". W provide
the equivalent |IPv6 data with the "I Pv6 Reachability" TLV and an
"external" bit.

The "1 Pv6 Reachability" TLV describes network reachability through
the specification of a routing prefix, netric information, a bit to
indicate if the prefix is being advertised down froma hi gher |evel,
a bit toindicate if the prefix is being distributed from anot her
routing protocol, and OPTIONALLY the existence of Sub-TLVs to allow
for later extension. This data is represented by the foll ow ng
structure:

0 1 2 3
01234567890123456789012345678901
s i T e S s it ST T e e S e S e o o o I T
| Type = 236 | Length | Metric ..
B T i T i S T T S i i S S S
| Metric |U X S| Reserve | Prefix Len
R it e i T e S R el ot (I I S R S R R S R
| Prefix ...
s i T e S s it ST T e e S e S e o o o I T
| Sub- TLV Len(*) | Sub-TLVs(*)
* - if present

- up/down bit

external original bit
subtlv present bit

nXxXCc

The above | Pv6 Reachability TLV MAY appear any numnber of tines
(including none) within an LSP. Link-local prefixes MJST NOT be
advertised using this TLV.

As is described in [RFC5305]: "The up/down bit SHALL be set to O when
a prefix is first injected into IS-IS. If a prefix is advertised
froma higher level to a lower level (e.g. level 2 to level 1), the
bit SHALL be set to 1, indicating that the prefix has travel ed down
the hierarchy. Prefixes that have the up/down bit set to 1 may only
be advertised down the hierarchy, i.e., to |lower |evels".

If the prefix was distributed into IS-1S from another routing
protocol, the external bit SHALL be set to 1. This information is
useful when distributing prefixes fromIS 1S to other protocols.
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If the Sub-TLV bit is set to 0, then the octets of Sub-TLVs are not
present. Oherwise, the bit is 1 and the octet following the prefix
will contain the length of the Sub-TLV portion of the structure.

The prefix is "packed" in the data structure. That is, only the
requi red nunber of octets of prefix are present. This nunber can be
conputed fromthe prefix length octet as foll ows:

prefix octets = integer of ((prefix length + 7) / 8)

Just as in [RFC5305], if a prefix is advertised with a nmetric |arger
than MAX_V6_PATH METRI C (OxFEO00000), this prefix MJST not be

consi dered during the nornmal Shortest Path First (SPF) conputation
This will allow advertisenent of a prefix for purposes other than
buil di ng the nornmal |1 Pv6 routing table.

I f Sub-TLVs are present, they have the same formas normal TLVs, as
shown bel ow.

0 1 2 3
01234567890123456789012345678901
B I i o SIS I I Y Y Y S T T T T N i S N S S il o S S I S
| Type | Length | Val ue(*)

T el I o e S S e el st (I S SR R

* - if present

Length indicates how many octets of value are present and can be O.
3. IPv6 Interface Address TLV

The "I Pv6 I nterface Address" TLV is TLV type 232 (OxE8).

TLV 232 maps directly to "IP Interface Address" TLV in [ RFC1195]

We necessarily nodify the contents to be 0-15 16-octet |Pv6 interface
addresses instead of 0-63 4-octet |Pv4 interface addresses.
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0 1 2 3
01234567890123456789012345678901
T T R i e e e e o S e SRR R
| Type = 232 | Lengt h | Interface Address 1(*) ..
B s i S i I i S S S i i
| Interface Address 1(*)

e e e e e e e e e e e A e m e e e e e e e e e e e e e e e e e e
| Interface Address 1(*) .

e  E E kR e T e i ik i ol SR R
| Interface Address 1(*) ..

B s i S i I i S S S i i
| Interface Address 1(*) | Interface Address 2(*)
e i S e e e e Ch T N R R S
*

if present

We further restrict the semantics of this TLV dependi ng on where it
is advertised. For Hello PDUs, the "Interface Address"” TLV MJST
contain only the link-local |IPv6 addresses assigned to the interface
that is sending the Hello. For LSPs, the "Interface Address" TLVs
MUST contain only the non-1ink-local |Pv6 addresses assigned to the
| S.

4. 1Pv6 NLPID

The val ue of the I Pv6 Network Layer Protocol ID (NLPID) is 142
(0x8E)

As with [RFC1195] and IPv4, if the IS supports IPv6 routing using
IS-1S, it MIST advertise this in the "NLPID' TLV by adding the |Pv6
NLPI D.

5. Operation

We utilize the same changes to [ RFC1195] as made in [ RFC5305] for the
processing of prefix information. These changes are both related to
the SPF cal cul ati on.

Since the netric space has been extended, we need to redefine the
MAX_PATH_METRI C (1023) fromthe original specification in [ RFC1195].
Thi s new val ue MAX V6_PATH METRIC is the sane as in [ RFC5305]
(OxFEO00000). If, during the SPF, a path nmetric woul d exceed
MAX_V6_PATH METRIC, it SHALL be considered to be MAX V6_PATH METRI C
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8.

8.

The order of preference between paths for a given prefix MJST be
nodi fied to consider the up/down bit. The new order of preference is
as follows (frombest to worst).

1. Level 1 up prefix
2. Level 2 up prefix
3. Level 2 down prefix
4. Level 1 down prefix

If nultiple paths have the sane best preference, then sel ection
occurs based on metric. Any remaining nultiple paths SHOULD be

consi dered for equal -cost multi-path routing if the router supports
this; otherwi se, the router can select any one of the multiple paths.

| ANA Consi der ati ons

| ANA has updated the IS-1S codepoint registry so that TLV codes 232
and 236 refer to this RFC.

| ANA has al so created the foll owi ng new codepoint registry for Sub-
TLVs of TLV 236. The range of values for Type is 0-255. Allocations
within the registry require docunentati on of the use and requires
approval by the Designated Expert assigned by the | ESG [ RFC5226] .

Al'l codepoints are currently unassigned.

Security Consi derations

Thi s docunent rai ses no new security considerations. Security
consi derations for the 1S-1S protocol are covered in [IS0OL0589] and
in [ RFC5304] .
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Ful | Copyright Statenent
Copyright (C The IETF Trust (2008).

Thi s docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S' basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR | S SPONSORED BY (I F ANY), THE | NTERNET SOCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M ALL WARRANTI ES, EXPRESS
OR | MPLI ED, | NCLUDI NG BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF
THE | NFORVATI ON HEREI' N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED
WARRANTI ES OF MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this document or the extent to which any |icense under such rights

m ght or mght not be available; nor does it represent that it has
made any independent effort to identify any such rights. Information
on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures made to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nade to obtain a general |icense or permission for the use of
such proprietary rights by inplenenters or users of this
specification can be obtained fromthe |ETF on-line | PR repository at
http://ww.ietf.org/ipr.

The 1ETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the infornation to the |IETF at
ietf-ipr@etf.org.
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