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Thi s docunent di scusses and reconmends term nol ogy that may be used
when MPLS Speci al - Purpose Labels (SPLs) are specified and docunent ed.

Thi s docunent applies that terninology change to the relevant | ANA
registry and also clarifies the use of the Entropy Label I|ndicator
(7) when imedi ately preceded by the Extension Label (15).

Thi s docunent updates RFCs 3032 and 7274.
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I nt roduction

RFC 7274 [ RFC7274] nmade sone changes to the terninology used for MPLS
Speci al - Pur pose Label s but did not define consistent term nol ogy.

One thing that RFC 7274 did was to deprecate the use of the term
"reserved | abel s" when describing a range of |abels allocated froma
registry maintained by 1ANA. The term "Reserved" in such a registry
means "set aside, not to be used", but that range of |abels was
avail abl e for allocation according to the policies set out in that
registry. The nane "Speci al - Purpose Label s" was introduced in RFC
7274 in place of the previous term and the abbreviation "SPL" was

r ecomrended.

At the time of witing the first draft version of this docunent, the
| ETF was in the process of allocating the very first SPLs fromthe
Ext ended SPL (eSPL) range [ RFC8595]. This docunent di scusses and
recomrends term nol ogy and abbrevi ations to be used when tal king
about and docunenting Speci al - Purpose Label s.

Thi s docunent updates RFC 3032 [RFC3032] and RFC 7274 [RFC7274] in
that it changes the termninology for both Base SPLs (previously
referred to sinply as "Special - Purpose Label s") and Extended SPLs.

Thi s docunent applies that term nol ogy change to the rel evant | ANA
registry and also clarifies the use of the Entropy Label Indicator
(7) when inmedi ately preceded by the Extension Label (15).
Ter mi nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [RFC8174] when, and only when, they appear in all
capital s, as shown here

Backgr ound
Two sets of SPLs are defined for use in MPLS

* The range 0-15 (Base Speci al - Purpose Label s (bSPLs) as descri bed
in this docunent) is specified in RFC 3032 [ RFC3032].

* The range 0-1048575 of eSPLs is specified in RFC 7274 [ RFC7274].

- The values 0-15 have been reserved and are never to be
al | ocat ed.

- The values 16-239 are available for allocation

- The val ues 240-255 are for experinental use.

- The val ues 256-1048575 are currently not available for
all ocation. A Standards Track RFC woul d be needed to change
this rule, and that RFC would need to define the ranges that
are nade available for allocation and the registration policy
for those ranges.

GWLS Speci al - Pur pose Label s



Note that I ANA maintains a registry that is called "Special - Purpose
General i zed Label Values". Labels in that registry have special
meani ng when present in certain signaling objects, are 32 bits |ong,
and are not to be confused with MPLS forwardi ng-plane |abels. This
docunment does not nake any changes to the GVWPLS registry or to how
| abel s fromthat registry are descri bed.

Term nol ogy and Abbrevi ations

Prior to the publication of this document, |ANA naintai ned a nane
space for "Special -Purpose Miltiprotocol Label Switching (MPLS) Labe
Val ues" code points [SPL-NAVE-SPACE]. Wthin this nane space, there
are two registries. One was called the "Special - Purpose MPLS Label
Val ues" registry [bSPL]. The other was called the "Extended Special -
Pur pose MPLS Label Val ues" registry [eSPL].

The difference in the nane of the name space and the first registry
is only that the MPLS abbreviation is expanded. This docunment makes
no change to the nanme of the name space itself (i.e., "Special-

Pur pose Mul tiprotocol Label Switching (MPLS) Label Values"). This
docunent changes the nane of the first registry to "Base Speci al -

Pur pose MPLS Label Val ues" but | eaves the nane of the latter registry
unchanged as "Extended Speci al - Purpose MPLS Label Val ues”

The foll owi ng conventions will be used in specifications and when
tal ki ng about SPLs.

* Collectively, the two (unrelated) ranges (0-15 and 16-1048575) are
known as "Speci al - Purpose Label s" (SPLS).

* SPLs fromthe range 0-15 are called "Base Speci al - Purpose Label s"
(bSPLs) .

* SPLs fromthe range 16-1048575 are call ed "Extended Speci al -
Pur pose Label s" (eSPLs). (Note that the reserved values 0-15 from
the "Extended Speci al - Purpose MPLS Label Val ues" registry do not
need a nane, as they are not available for allocation and MJST NOT
be used.)

* The conbinati on of the Extension Label (XL) (value 15, which is a
bSPL and is also called the "xSPL") and an eSPL is called a
" Conposi te Speci al - Purpose Label" (cSPL).

This results in |abel stacks such as the exanples shown in Figures 1
and 2.
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| MPLS Label Stack entry |
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| MPLS Label Stack entry |
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bSPL | Base SPL |
Fommmaa - Fommmaa - Fommmaa - Fommmaa - +

| MPLS Label Stack entry (cont.) |

Figure 1: Exanple of Label Stack
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4.

| MPLS Label Stack entry (cont.) |
Figure 2: Exanple of Label Stack
Clarification on Handling of the Entropy Label |ndicator

Section 3.1 of [RFC7274] contains two paragraphs that describe the
handl i ng of the Entropy Label Indicator (label 7). These paragraphs
have i ntroduced sone confusi on about whether the Entropy Labe

I ndi cator can be present when imredi ately preceded by the Extension
Label . This docunment updates [RFC7274] by repl acing those paragraphs
as foll ows.

QD

Val ues 0-15 of the "Extended Speci al - Purpose MPLS Label Val ues"
registry are set aside as reserved. Furthernore, values 0-6 and
8-15 MUST NOT appear in the data plane follow ng an XL; an LSR
processing a packet with an XL at the top of the | abel stack
followed by a | abel with value 0-6 or 8-15 MJST drop the packet.

I
I
I
|
|
| Label 7 (when received) retains its meaning as Entropy Labe
| Indicator (ELI) whether a regul ar special -purpose |abel or an

| ESPL; this is because of backwards conpatibility with existing

| inplenented and depl oyed code and hardware that |ooks for the ELI
| without verifying if the previous |label is XL or not. However,

| when an LSR inserts an entropy label, it MJST insert the ELI as a
| regular special-purpose | abel, not as an ESPL.

NEW

Val ues 0-15 of the "Extended Speci al - Purpose MPLS Label Val ues"
registry are set aside as reserved. Furthernore, an

i mpl ementati on MUST NOT place a |label with a value in the range
0-15 in the |l abel stack immediately following an XL; an LSR
processing a packet with an XL at the top of the | abel stack

i medi ately followed by a | abel with a value in the range 0-15
MUST drop the packet.

When inspecting a | abel stack to find an Entropy Label |ndicator
(ELI -- label 7), a preexisting inplenmentation may fail to inspect
the previous | abel and thus not notice that it is an XL. Such
systens can continue to process the entropy information and
forward the packet when the previous |abel is an XL without
causi ng harm However, the packet will be dropped when the XL
reaches the top of the stack at another LSR

END
Security Considerations

Thi s docunent describes the termi nology to be used when descri bi ng
and specifying the use of SPLs. It does not affect forwarding in the
MPLS data pl ane, nor does it have any effect on how Label Switched
Pat hs are established by an MPLS control plane or by a centralized
controller.

Thi s docunent does not aimto describe existing inplenentations of
SPLs or potential vulnerabilities of SPLs.

I ANA Consi derati ons
| ANA has changed the nane of the registry once called "Special-

Pur pose MPLS Label Values" to now be called "Base Speci al - Purpose
MPLS Label Val ues" [bSPL].



| ANA has al so updated the "Base Speci al - Purpose MPLS Label Val ues”
regi stry by changing the description for value 15 from "Ext ensi on
Label " to "Extension Label (XL)" and al so adding this docunent as a

ref erence.
R el ety ety o}
| Value | Descri ption | Ref er ence |
B el s ety e ety
| 15 | Extension Label (XL) | RFC 7274, RFC 9017 |
+------- I i I I Feom e e e e m - - - +

Table 1: Updated Entry for Value 15 in the "Base
Speci al - Pur pose MPLS Label Val ues” Registry
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