Net wor k Wor ki ng Group K. Konpella, Ed.

Request for Comments: 4205 Y. Rekhter, Ed.
Updates: 3784 Juni per Networ ks
Cat egory: I nfornational Cct ober 2005

Internmediate Systemto Internmediate System (1 S-1S) Extensions
in Support of Generalized Miulti-Protocol Label Switching (GVWLS)

Status of This Menp

This menmo provides information for the Internet community. It does
not specify an Internet standard of any kind. Distribution of this
meno is unlimted.

Copyri ght Notice
Copyright (C The Internet Society (2005).
Abst ract

Thi s docunent specifies encoding of extensions to the IS-1S routing
protocol in support of Generalized Milti-Protocol Label Switching
(GWLS) .

1. | nt roducti on

Thi s docunent specifies extensions to the IS-1S routing protocol in
support of carrying link state information for Generalized Milti-
Protocol Label Switching (GWLS). The set of required enhancenents
to 1S 1S are outlined in [GWLS ROUTING . Support for unnumnbered

i nterfaces assunes support for the "Point-to-Point Three-Wy

Adj acency” 1S 1S Option type [ISIS 3way].

In this section we define the enhancenents to the Traffic Engi neering
(TE) properties of GWLS TE |inks that can be announced in IS 1S Link
State Protocol Data Units.

In this docunent, we enhance the sub-TLVs for the extended IS
reachability TLV (see [ISIS-TE]) in support of GWLS. Specifically,
we add the foll owi ng sub-TLVs:

Sub- TLV Type Length Nane
4 8 Link Local /Renote ldentifiers
20 2 Li nk Protection Type
21 vari abl e Interface Switching Capability
Descri pt or
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We further add one new TLV to the TE TLVs:

TLV Type Lengt h Nare
138 variable Shared R sk Link G oup
The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",

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

1.1. Link Local/Renpte ldentifiers

A Link Local Interface Identifiers is a sub-TLV of the extended IS
reachability TLV. The type of this sub-TLV is 4, and length is eight
octets. The value field of this sub-TLV contains four octets of Link
Local ldentifier followed by four octets of Link Renote ldentifier
(see Section "Support for unnunbered links" of [GWLS-ROUTING). |If
the Link Renote ldentifier is unknown, it is set to O.

The following illustrates encoding of the Value field of the Link
Local / Renote Identifiers sub-TLV.

0 1 2 3
01234567890123456789012345678901
B T s i I S e i S i i S S e S

| Li nk Local ldentifier

T T S S T T T i T s
| Li nk Renote Identifier

B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S

The Link Local/Renpte ldentifiers sub-TLV MIUST NOT occur nore than
once within the extended IS reachability TLV. If the Link
Local / Remmote I dentifiers sub-TLV occurs nore than once within the
extended | S reachability TLV, the receiver SHOULD ignore all these
sub- TLVs.

1.2. Link Protection Type

The Link Protection Type is a sub-TLV (of type 20) of the extended IS
reachability TLV, with length two octets.

The following illustrates encoding of the Value field of the Link
Protecti on Type sub-TLV.

0 1
0123456789012345
B ik T R e R S e i o ik s e

| Protection Cap | Reser ved
T el I o e S S e el st (I S SR R
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The first octet is a bit vector describing the protection
capabilities of the link (see Section "Link Protection Type" of
[ GWLS-ROUTING ). They are:

0x01 Extra Traffic

0x02 Unprotected

0x04 Shared

0x08 Dedicated 1:1

0x10 Dedicated 1+1

0x20 Enhanced

0x40 Reserved

0x80 Reserved

The second octet SHOULD be set to zero by the sender, and SHOULD be
i gnored by the receiver.

The Link Protection Type sub-TLV MJST NOT occur nore than once within
the extended IS reachability TLV. |If the Link Protection Type sub-
TLV occurs nore than once within the extended IS reachability TLV,
the receiver SHOULD ignore all these sub-TLVs.

1.3. Interface Switching Capability Descriptor
The Interface Switching Capability Descriptor is a sub-TLV (of type
21) of the extended IS reachability TLV. The length is the |Iength of

value field in octets. The following illustrates encoding of the
Value field of the Interface Switching Capability Descriptor sub-TLV.
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0 1 2 3
01234567890123456789012345678901
T T R i e e e e o S e SRR R
| Switching Cap | Encodi ng | Reser ved |
B s i S i I i S S S i i
| Max LSP Bandwi dth at priority O |
i s S i e S e R i s sk ik NS R SR
| Max LSP Bandwi dth at priority 1 |
Lk R e T e i i R R s
| Max LSP Bandwi dth at priority 2 |
B s i S i I i S S S i i
| Max LSP Bandwi dth at priority 3 |
i s S i e S e R i s sk ik NS R SR
| Max LSP Bandwi dth at priority 4 |
Lk R e T e i i R R s
| Max LSP Bandwi dth at priority 5 |
B s i S i I i S S S i i
| Max LSP Bandwi dth at priority 6 |
i s S i e S e R i s sk ik NS R SR
| Max LSP Bandwi dth at priority 7 |
Lk R e T e i i R R s
| Swi t chi ng Capability-specific informtion |
| (vari abl e) |
B T s i I S e i S i i S S e S

The Switching Capability (Switching Cap) field contains one of the
foll owi ng val ues:

1 Packet - Swi tch Capabl e-1 (PSC 1)
2 Packet - Swi t ch Capabl e-2 (PSC- 2)
3 Packet - Swi t ch Capabl e-3 (PSC 3)
4 Packet - Swi t ch Capabl e-4 (PSC-4)

51 Layer-2 Switch Capable (L2SC)

100 Ti me-Di vi si on-Mil ti pl ex Capable (TDV
150 Lanbda- Swi t ch Capabl e (LSCO)

200 Fi ber-Swi tch Capabl e (FSO

The Encoding field contains one of the values specified in Section
3.1.1 of [GWLS-SIG.

Maxi mum LSP Bandwi dth is encoded as a list of eight 4 octet fields in
the IEEE floating point format [IEEE], with priority O first and

priority 7 last. The units are bytes (not bits!) per second.

The content of the Switching Capability specific information field
depends on the value of the Switching Capability field.
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When the Switching Capability field is PSC1, PSC 2, PSC 3, or PSC4,
the Switching Capability specific information field includes M ninum
LSP Bandwi dth and I nterface MIU.

0 1 2 3
01234567890123456789012345678901
i S T i s o i i R SR S S S S
| M ni mum LSP Bandwi dt h |
T Lk R e T e i ik i Sl TR R o
| Interface MIU |

B i S S S it s ol T S S

The M ni mum LSP Bandwi dth is encoded in a 4 octets field in the | EEE
floating point format. The units are bytes (not bits!) per second.

The Interface MIU is encoded as a 2 octets integer, and carries the

MIU value in the units of bytes.

When the Switching Capability field is L2SC, there is no Swi tching
Capability specific information field present.

When the Switching Capability field is TDM the Switching Capability
specific information field includes M ninum LSP Bandw dth and an

i ndi cati on whether the interface supports Standard or Arbitrary
SONET/ SDH.

0 1 2 3
012345678901234567890123456789¢01
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
| M ni mum LSP Bandw dt h |
B ol it I R S T et S i e e s s s sl o it SRR I TR Sl e T S I SR g
| I ndication |

S S S e

The M nimum LSP Bandwi dth is encoded in a 4 octets field in the |IEEE
floating point format. The units are bytes (not bits!) per second.
The indication whether the interface supports Standard or Arbitrary
SONET/ SDH i s encoded as 1 octet. The value of this octet is O if the
i nterface supports Standard SONET/SDH, and 1 if the interface
supports Arbitrary SONET/ SDH.

VWen the Switching Capability field is LSC, there is no Switching
Capability specific information field present.

To support interfaces that have nore than one Interface Sw tching
Capability Descriptor (see Section "Interface Switching Capability
Descriptor” of [GWLS-ROUTING ) the Interface Switching Capability
Descri ptor sub-TLV MAY occur nore than once within the extended IS
reachability TLV.

Konpel | a & Rekhter I nf or mati onal [ Page 5]



RFC 4205 | S-1S Extensions for MPLS Cct ober 2005

1.4. Shared Risk Link Goup TLV

The SRLG TLV (of type 138) contains a data structure consisting of:

6 octets of SystemID

1 octet of Pseudonode Nunber

1 octet Flag

4 octets of IPv4 interface address or 4 octets of a Link Loca
I dentifier

4 octets of |1Pv4 neighbor address or 4 octets of a Link Renote
| dentifier

(variable) list of SRLG val ues, where each elenent in the |ist
has 4 octets.

The following illustrates encoding of the Value field of the SRLG
TLV.

0 1 2 3
01234567890123456789012345678901
e SER S I S U S S S S R S S SR S ok T

| System | D |
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
| System I D (cont.) | Pseudonode numi Fl ags

B T s i I S e i S i i S S e S
| | Pv4 interface address/Link Local Identifier

s S S i I S R R e h T Tk e S S S o T S
| | Pv4 nei ghbors address/Link Remote ldentifier

B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S
| Shared Ri sk Link G oup Val ue

B T s i I S e i S i i S S e S
|+- N e i T e o o s T S e S +-|+
| Shared Ri sk Link Goup Val ue

B i aT T ST S O S it T ol STEE S U SR U S e O S S N S S

The neighbor is identified by its Systemld (6-octets), plus one
octet to indicate the pseudonode nunber if the neighbor is on a LAN
interface.

The Least Significant Bit of the Flag octet indicates whether the
interface is nunbered (set to 1), or unnunbered (set to 0). Al
other bits are reserved and should be set to O.

The length of this TLV is 16 + 4 * (nunber of SRLG val ues).

This TLV carries the Shared R sk Link Goup information (see Section
"Shared R sk Link Goup Information" of [GWLS-ROUTING).
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The SRLG TLV MAY occur npbre than once within the I1S-1S Link State
Protocol Data Units.

1.5. Link Identifier for Unnunbered |Interfaces

Link Identifiers are exchanged in the Extended Local Circuit IDfield
of the "Point-to-Point Three-Way Adjacency" 1S 1S Option type
[1SIS 3way].

2. Implications on Graceful Restart

The restarting node SHOULD follow the ISIS restart procedures
[1SI S-RESTART], and the RSVP-TE restart procedures [ GWLS- RSVP].

When the restarting node is going to originate its I1S-1S Link State
Protocol data units for TE links, these Link State Protocol data
units SHOULD be originated with O unreserved bandw dth, Traffic

Engi neering Default netric set to Oxffffff, and if the Iink has LSC
or FSC as its Switching Capability then also with 0 as Max LSP
Bandwi dth, until the node is able to deternine the anount of
unreserved resources taking into account the resources reserved by
the already established LSPs that have been preserved across the
restart. Once the restarting node determ nes the amunt of
unreserved resources, taking into account the resources reserved by
the already established LSPs that have been preserved across the
restart, the node SHOULD advertise these resources in its Link State
Protocol data units.

In addition, in the case of a planned restart prior to restarting,
the restarting node SHOULD originate the IS-1S Link State Protoco
data units for TE links with O as unreserved bandw dth, and if the
link has LSC or FSC as its Switching Capability then also with 0 as
Max LSP Bandwi dth. This woul d di scourage new LSP est abl i shrent
through the restarting router.

Nei ghbors of the restarting node SHOULD continue to advertise the

actual unreserved bandwidth on the TE links fromthe neighbors to
that node.
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5. Security Considerations

Thi s document specifies the contents of GWLS TE TLVs in ISIS. As
these TLVs are not used for SPF computation or normal routing, the
ext ensi ons specified here have no direct effect on I P routing.
Tampering with GWLS TE TLVs may have an effect on the underlying
transport (optical and/or SONET-SDH) network. Mechanisns to secure
SIS Link State PDUs and/or the TE TLVs [ISI S-HVAC] can be used to
secure the GWLS TE TLVs as well.

6. | ANA Consi der ati ons

Thi s docunent defines the following new ISIS TLV type that needs to
be reflected in the ISIS TLV code-point registry:

Type Descri ption ITH LSP SNP

138 Shared Ri sk Link G oup n y n

Thi s docunent al so defines the follow ng new sub-TLV types of top-
| evel TLV 22 that need to be reflected in the ISIS sub-TLV registry
for TLV 22:

Type Descri ption Length

4 Link Local /Renote ldentifiers 8

20 Li nk Protection Type 2

21 Interface Switching Capability vari abl e
Descri pt or
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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
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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.
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rights that may cover technology that may be required to inpl enent
this standard. Pl ease address the information to the IETF at ietf-
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