I nt ernet Engi neering Task Force (I ETF) E. Gsborne
Request for Comments: 7308 July 2014
Cat egory: Standards Track

| SSN: 2070-1721

Ext ended Administrative Goups in MPLS Traffic Engineering (MPLS-TE)

Abstract

MPLS Traffic Engineering (MPLS-TE) advertises 32 adninistrative
groups (comonly referred to as "colors" or "link colors") using the
Admi ni strative Group sub-TLV. This is defined for OSPFv2 (RFC 3630),
OSPFv3 (RFC 5329) and IS-1S (RFC 5305).

Thi s docunent adds a sub-TLV to the | GP TE extensions, "Extended
Admi ni strative Group”. This sub-TLV provides for additiona
adm ni strative groups (link colors) beyond the current linmt of 32.

Status of This Meno
This is an Internet Standards Track docunent.

This docunent is a product of the Internet Engi neering Task Force
(IETF). It represents the consensus of the |IETF comunity. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Group (IESG. Further information on
Internet Standards is available in Section 2 of RFC 5741.

I nformation about the current status of this docunent, any errata,
and how to provide feedback on it may be obtai ned at
http://ww. rfc-editor.org/info/rfc7308

Copyright Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunment authors. All rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
carefully, as they describe your rights and restrictions with respect
to this docunment. Code Conponents extracted fromthis docunment nust
include Sinplified BSD License text as described in Section 4.e of
the Trust Legal Provisions and are provided wi thout warranty as
described in the Sinplified BSD License.
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1. Introduction
Do we need nore than 32 bits?

The |1 GP extensions to support MPLS-TE (RFCs 3630 [ RFC3630] and 5305
[ RFC5305]) define a link TLV known as Administrative Goup (AG wth
alimt of 32 AGs per link. The concept of Adnministrative G oups
comes from Section 6.2 of RFC 2702 [ RFC2702], which calls them
Resource O asses. RFCs 3630 [ RFC3630] and 5305 [ RFC5305] descri be
the mechanics of the TLV and use the term Admini strative G oups
(sometines abbreviated herein as AGs), as does this docunent.

Net wor ks have grown over time, and MPLS-TE has grown right along with
them Adnministrative Goups are advertised as fixed-length 32-bit
bitmasks. This can be quite constraining, as it is possible to run
out of values rather quickly. One such use case is #5 in Section 6.2
of RFC 2702 [ RFC2702], using AGs to constrain traffic within specific
topol ogi cal regions of the network. A large network may well have
far nore than 32 geographic regions. One particular operator builds
their network along the lines of this use case, using AGs to flag
network regions down to the netro scale, e.g., Seattle, San

Franci sco, Dallas, Chicago, St. Louis, etc. MPLS-TE tunnels are then
specified with affinities to include or exclude specific nmetro
regions in their path calculation. Each netro region is given its
own bit in the AG bitnmask. This neans that 32 bits can only

(cleanly) represent 32 netro areas. |t should be obvious that 32 nay
not be enough even for a US-based network, never mind a worl dw de
net wor k.
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There nay be sone opportunity for color reuse; that is, bit 0x8 may
mean ' Seattle’ or 'Prague’ or ’'Singapore’ depending on the geography
in which it is used. |In practice, coordinating this reuse is fraught
with peril and the reuse effectively beconmes the linmting factor in
MPLS- TE depl oyment. Wth this exanple, it is not possible to build a
Label Switched Path (LSP) that avoids Seattle while including Prague,
as it is the sane AG val ue.

Thi s docunent provides Extended Admi nistrative Goups (EAGs). The
nunber of EAGs has no fixed limt, it is constrained only by

prot ocol -specific restrictions such as Link State Advertisenent (LSA)
or MIU size. While an operator may one day need to go beyond these
protocol -specific restrictions, allowing for an arbitrary nunber of
EAGs shoul d easily provide the operator with hundreds or thousands of
bit val ues, thus no | onger making the nunber of AGs an inpedinment to
net wor k gr owt h.

EAG s intended use case is within a single domain. As such, this
docunent provides no support for signaling an EAG It provides no
anal og to either the SESSI ON ATTRI BUTE of C Type 1 defined in

[ RFC3209] nor the LSP Attributes (LSPA) object of the Path

Conmput ati on El ement Conmuni cation Protocol (PCEP), defined in

[ RFC5440]. Since this specification provides no way of signaling an
LSP's path requirenents in reference to the EAG such constraints may
only be applied at the ingress.

1.1. Requirements Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

2. Extended Administrative G oups Sub-TLV

Thi s docunent defines the Extended Adm nistrative G oup (EAG sub-TLV
for both OSPF [ RFC3630] and |S-1S [ RFC5305]. The EAG sub-TLV is used
in addition to the Adm nistrative G oups when an operator wants to
make nore than 32 colors available for advertisement in a network.
The EAG sub-TLV is optional. Coexistence of EAG and AG TLVs is
covered in Section 2.3.1 of this docunent.

Thi s docunent uses the term’colors’ as a shorthand to refer to
particular bits with an AG or EAG The exanples in this docunment use
"red’ to represent the least significant bit in the AG (red == 0x1),
"blue’ to represent the second bit (blue == 0x2). To say that a link
has a given color or that the specified color is set onthe link is
to say that the corresponding bit or bits in the link's AG are set to
1.
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2.1. Packet Fornat

The format of the Extended Administrative G oups sub-TLV is the sane
for both OSPF and IS-1S:

0 1 2 3

01234567890123456789012345678901
B S s i i L i i S il i SN S
| Ext ended Admi n G oup |
B s T s s e T o e S T ks et s oot ST S S S o S S 3
|+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-L
| Ext ended Admi n G oup |
B S s i i L i i S il i SN S

The Type of the sub-TLV for OSPF is 26 and for IS-1Sis 14. The
Length is the size of the Extended Admin Goup (EAG value in bytes.
The EAG may be of any non-zero length, but it MJST be a nultiple of 4
bytes. The only linits on EAG size are those that are inposed by
prot ocol -specific or media-specific constraints (e.g., max packet

| engt h).

2.2. Admin Goup Nunmbering

By convention, the existing Admnistrative Group sub-TLVs are
numbered O (least significant bit) to 31 (nost significant bit). The
EAG val ues are a superset of AG That is, bits 0-31 in the EAG have
the sane neani ng and MJST have the sane val ues as an AG fl ooded for
the sane Iink. If an EAG s length is nore than 4 bytes, nunbering
for these additional bytes picks up where the previous byte left off.
For exanple, the least significant bit in the fifth byte of an 8-byte
EAGis referred to as bit 32.

2.3. Backward Conpatibility
There are two questions to consider for backward conpatibility with
exi sting AG inplenentations -- how do AG and EAG coexi st, and what
happens if a node has matching criteria for unadvertised EAG bits?
2.3.1. AG and EAG Coexi st ence
If a node advertises EAG it MAY al so advertise AG

If a node advertises both AG and EAG then the first 32 bits of the
EAG MUST be identical to the advertised AG
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If both an AG and EAG are present, a receiving node MUST use the AG
as the first 32 bits (0-31) of adninistrative color and use the EAG
for bits 32 and higher, if present.

A receiving node that notices that the AGdiffers fromthe first 32
bits of the EAG SHOULD report this msmatch to the operator

This process allows nodes that do not support EAG to obtain sonme |ink
color information fromthe network, while also allowi ng for an
eventual mgration away from AG

2.3.2. Desire for Unadvertised EAG Bits

The existing AG sub-TLV is optional; thus a node nmay be configured
with a preference to include red or exclude blue and may be faced
with a link that is not advertising a value for either blue or red.
What does an inplenmentation do in this case? It shouldn’t assune
that red is set, but it is also arguably incorrect to assune that red
is NOT set, as a bit nmust first exist before it can be set to O.

Practically speaking, this has not been an issue for deploynents, as
many i npl enent ati ons al ways advertise the AG bits, often with a
default val ue of 0x00000000. However, this issue may be of nore
concern once EAGs are added to the network. EAGs nmay exi st on sone
nodes but not others, and the EAG | ength nmay be | onger for sone |inks
than for others

To allow for maxi muminteroperability, an inplenentation SHOULD treat
desired but unadvertised EAG bits as if they were set to 0. Consider
the case where a node wants to only use |links where the 127th bit of
an EAGis set to 1. |If alink is only advertising 64 EAG bits, the
setting of the 127th EAG bit is not known -- that is, it is neither
explicitly 0 nor 1. The node that wants the 127th EAG bit to be 1
will not use this link when inplenmenting the recommended behavi or, as
the assunption is than the unadvertised 127th bit is set to O.

That said, each inplenentation nakes its own choices based on
necessary constraints, and there m ght be reasons to provide other
strategies for handling this case. A strategy that deviates fromthe
behavi or this docunent recomends SHOULD be configurable to use the
recommended behavior, in order to provide maxi numinteroperability.

3. Security Considerations

Thi s extension adds no new security considerations.
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4.

6.

6.

| ANA Consi derati ons
Thi s docunent registers a sub-TLV allocation in both OSPF and |SIS.

For OSPF, the subregistry is the "Types for sub-TLVs of TE Link TLV
(Value 2)" in the "Open Shortest Path First (OSPF) Traffic
Engi neering TLVs" registry.

For 1S-1S, it is "Sub-TLVs for TLV 22, 141, and 222" subregistry in
the "I S-1S TLV Codepoi nts" registry. For IS 1S, the value should be
marked 'y’ for Sub-TLVs 22, 141 and 222; this is identical to the
all ocation for the Administrative Group sub-TLV (value 3 in the sane
subregistry).

The assigned value fromthe OSPF registry is 26 and the assi gned
value fromthe IS-1S registry is 14. The sub-TLV is called "Extended
Adm ni strative G oup".
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