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Abst ract

The early Miltiprotocol Label Switching (MPLS) docunments defined the
formof the MPLS | abel stack entry. This includes a three-bit field
called the "EXP field". The exact use of this field was not defined
by these docunents, except to state that it was to be "reserved for
experinmental use".

Al 't hough the intended use of the EXP field was as a "d ass of
Service" (CoS) field, it was not naned a CoS field by these early
docunment s because the use of such a CoS field was not considered to
be sufficiently defined. Today a nunber of standards docunents
define its usage as a CoS field.
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To avoi d m sunderstandi ng about how this field may be used, it has
becone increasingly necessary to renane this field. This docunent
changes the nane of the field to the "Traffic dass field" ("TC
field"). In doing so, it also updates docunments that define the
current use of the EXP field.
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1. I nt roducti on

The format of an MPLS | abel stack entry is defined by RFC 3032

[ RFC3032] to include a three-bit field called the "EXP field". The
exact use of this field is not defined by RFC 3032, except to state
that it is to be "reserved for experinental use"

The EXP field, fromthe start, was intended to carry "C ass of
Service" (CoS) information. The field was actually called the "d ass
of Service field" in early versions of the working group docunent
that was published as RFC 3032. However, at the tinme that RFC 3032
was published, the exact usage of this "Class of Service" field was
not agreed upon and the field was designated as "experinental use"
hence, the nanme has since been the "EXP field"

The designation "for experinental use" has | ed other Standards
Devel oprment Organi zations (SDGCs) and inplenentors to assune that it
is possible to use the field for other purposes. This docunent
changes the nane of the field to clearly indicate its use as a
traffic classification field.

At first, we discussed using the original "CoS field" as the nane for
the field, but it has been pointed out that this name does not cover
the followi ng changes that have occurred with respect to its usage
since RFC 3032 was publi shed.
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1. The use of the EXP field was first defined in RFC 3270 [ RFC3270],
where a nmethod to define a variant of Diffserv Label Switched
Pat hs (LSP), called EXP-Inferred-PSC LSP (E-LSPs), was specified
PSC is a two-stage acronymthat is expanded as PHB (Per Hop
Behavi or) Scheduling C ass (PSC)

2. The use of the EXP field as defined in RFC 3270 has been further
extended in RFC 5129 [RFC5129], where nethods for explicit
congestion marking in MPLS are defined.

Thi s docunent, hence, uses the nane "Traffic Class field (TC field)",
which better covers the potential use. The MPLS TC field relates to
an MPLS encapsul at ed packet the sane way as the IPv6 TC field rel ates
to an |1 Pv6 encapsul ated packet or the | Pv4d Precedence field relates
to an | Pv4 encapsul ated packet.

The definitions of how the EXP field is used are perfectly clear in
RFC 3270 and RFC 5129. However, these RFCs do not explicitly state
they update RFC 3032, and this fact was not captured in the RFC
repository until after work on this docunent was started.

Thi s docunent updates RFC 3032, RFC 3270, and RFC 5129 to clarify the
i ntended usage of the TC field. The changes to these RFCs requires
sonme changes to the actual text in those docunents; Section 2
expl ai ns the changes.
Thi s docunent al so updates several other RFCs; see Section 2.4. For
t hese docunents, the change is limted to changing the nane of the
Label Stack entry field.
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunment are to be interpreted as described in RFC 2119 [ RFC2119].

2. Details of Change

The three RFCs 3032, 3270, and 5129 are now updated according to the
fol | owi ng.

2.1. RFC 3032
RFC 3032 states on page 4:
3. Experinental Use

This three-bit field is reserved for experinental use.
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Thi s paragraph is now changed to:
3. Traffic Cass (TC) field

This three-bit field is used to carry traffic class information
and the change of the nane is applicable to all places it occurs
in | ETF RFCs and ot her | ETF documents.

RFC 3270 and RFC 5129 update the definition of the TC field and
descri be how to use the field.

In Figure 1 on page 3 in RFC 3032, the fornat of a |label stack entry
is specified as:

0 1 2 3
01234567890123456789012345678901
Ho oo o o o e - b e - - b e - - - - - - - - - - - - - - +- +- +- +- + Label
| Label | Exp | S| TTL | Stack
R S S e N S NI S N S R S R S i R S i i NI I R R e e i e e = 1\ A A

Label : Label Value, 20 bits

Exp: Experimental Use, 3 bits

S Bottom of Stack, 1 bit

TTL: Tinme to Live, 8 bits
Figure 1

Figure 1 in RFC 3032 is now changed to match the change of nanme to TC
field:

0 1 2 3
01234567890123456789012345678901

ot - o e e e e e e e e e b e o e b - - - - - - - - - +- - +- +- +-+ Labe
| Label | TC |9 TTL | Stack
T T e i e S S i i e S S i i U i EE i B i e e e =11 S A\

Label : Label Value, 20 bits

TC Traffic Cass field, 3 bits
S Bott om of Stack, 1 bit
TTL: Time to Live, 8 bits

Figure 1 (new)
Not e: The designation of the picture above as "Figure 1 (new)" is

i ntroduced as a way to distinguish the figures in this docunent. It
will still be "Figure 1" in RFC 3032.
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2.2. RFC 3270
RFC 3270 says on page 6:
1.2 EXP-Inferred-PSC LSPs (E-LSP)

A single LSP can be used to support one or nore OAs. Such LSPs
can support up to eight BAs of a given FEC, regardl ess of how nany
QAs these BAs span. Wth such LSPs, the EXP field of the MPLS

Shi m Header is used by the LSR to deternmine the PHB to be applied
to the packet. This includes both the PSC and the drop

pr ef erence.

We refer to such LSPs as "EXP-inferred-PSC LSPs" (E-LSP), since
the PSC of a packet transported on this LSP depends on the EXP
field value for that packet.

The mapping fromthe EXP field to the PHB (i.e., to PSC and drop
precedence) for a given such LSP, is either explicitly signaled at
| abel set-up or relies on a pre-configured napping.

Det ai |l ed operations of E-LSPs are specified in section 3 bel ow

RFC 3270 is now updated like this:

a. A new paragraph is added at the end of Section 1 "Introduction":
The EXP field has been renaned the TC field, and thus all
references in RFC 3270 to the EXP field nowrefer to the TC
field.

b. Anewtermis added to Section 1.1 "Term nol ogy":

TC Traffic Cass (replaces the term EXP)
c. In Section 1.1 "Terninol ogy", the acronym E-LSP i s now under st ood
to nean:
E- LSP Explicitly TC encoded-PSC LSP

Section 1.2 on page 6 in RFC 3270 is now changed to:

1.2 Explicitly TC encoded- PSC LSPs ( E-LSP)
The EXP field has been renaned to the TC field, and thus all
references in RFC 3270 to EXP field nowrefer to the TC fi el d.

However, we retain the acronymE-LSP (Explicitly TC- encoded- PSC
LSP) as the acronymis in w despread use.
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2.

3.

A single LSP can be used to support one or nore OAs. Such LSPs
can support up to eight BAs of a given FEC, regardless of how nany
QAs these BAs span. Wth such LSPs, the TC field of the MPLS Shim
Header is used by the LSR to deternmine the PHB to be applied to
the packet. This includes both the PSC and the drop preference.

We refer to such LSPs as "Explicitly TC encoded- PSC LSPs"
(E-LSPs), since the PSC of a packet transported on this LSP
depends on the TC field (previously called the EXP field) val ue
for that packet.

The mapping fromthe TC field to the PHB (i.e., to PSC and drop
precedence) for a given such LSP is either explicitly signal ed at
| abel set-up or relies on a pre-configured napping.

This is an update to RFC 3032 [RFC3032], in line with the origina
intent of howthis field in the MPLS Shi m Header should be used
(as a TC field). RFC 3270 has itself been updated by RFC 5129

[ RFC5129] .

Det ai |l ed operations of E-LSPs are specified in Section 3 of RFC
3270.

RFC 5129

RFC 5129 is now updated like this:

A new paragraph is added at the end of Section 1.1 "Background"

The EXP field has been renaned to the TC field, and thus al
references in RFC 5129 to the EXP field now refer to the TC fi el d.

Section 2 (bullet 5) on page 7 of RFC 5129 says:

(0]

A third possi bl e approach was suggested by [Shayman]. In this
schene, interior LSRs assune that the endpoints are ECN capabl e,
but this assunption is checked when the final |abel is popped. |If
an interior LSR has narked ECN in the EXP field of the shim
header, but the I P header says the endpoints are not ECN capabl e,
the edge router (or penultimate router, if using penultimte hop
poppi ng) drops the packet. W recomend this schenme, which we
call ‘per-domain ECT checking’, and define it nore precisely in
the following section. |Its chief drawback is that it can cause
packets to be forwarded after encountering congestion only to be
dropped at the egress of the MPLS domain. The rationale for this
decision is given in Section 8. 1.
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2.

Section 2 (bullet 5) of RFC 5129 is now updated to:

0o A third possible approach was suggested by [Shayman]. |In this
schene, interior LSRs assune that the endpoints are ECN capabl e,
but this assunption is checked when the final |abel is popped. |If
an interior LSR has marked ECN in the TC field of the shim header,
but the I P header says the endpoints are not TC-capable, the edge
router (or penultimate router, if using penultinmate hop poppi ng)

drops the packet. W recommend this schene, which we call ‘per-
domai n ECT checking’, and define it nore precisely in the
followi ng section. Its chief drawback is that it can cause

packets to be forwarded after encountering congestion only to be
dropped at the egress of the MPLS donmain. The rationale for this
decision is given in Section 8.1. This scheme is an update to RFC
3032 [RFC3032] and RFC 3270 [ RFC3270].

The Scope of This Change

There are several places in the RFCs that are explicitly updated by
this docunent that reference the "Exp field", sometimes they refer to
the field as "Exp bits", "EXP bits", or "EXP'. 1In all those

i nstances, the references now reference the TC field.

There are also other RFCs (e.g., RFC 3272 [ RFC3272], RFC 3443

[ RFC3443], RFC 3469 [ RFC3469], RFC 3564 [ RRFC3564], RFC 3985

[ RFC3985], RFC 4182 [ RFC4182], RFC 4364 [ RFC4364], RFC 4379

[ RFC4379], RFC 4448 [ RFC4448], and RFC 4761 [RFCA761]) that reference
the "Exp field"; sonetinmes they refer to the field as "Exp bits"

"EXP bits", and "EXP*. For all RFCs, including but not limted to
those nentioned in this paragraph, such references now reference the
TC field.

Use of the TC field

Due to the limted nunber of bits in the TC field, their use for QS
and ECN (Explicit Congestion Notification) functions is intended to
be flexible. These functions may rewite all or sone of the bits in
the TC field.

Current inplenmentations look at the TC field with and wi thout | abe
context, and the TC field nmay be copied to the |abel stack entries
that are pushed onto the | abel stack. This is done to avoid | abe

stack entries that are pushed onto an existing |abel stack having

different TC fields fromthe rest of the |abel stack entries.
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4.

6.

6.

Security Considerations

Thi s docunent only changes the name of one field in the MPLS shim
header, and thus does not introduce any new security considerations.
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