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Abstract

Thi s docunent updates RFCs 8029 and 8611, both of which define | ANA
registries for MPLS Label Switched Path (LSP) Ping. |In particular,
the registration procedure "Private Use" (previously known as "Vendor
Private Use") has been changed to "First Come First Served" for the
TLV and sub-TLV registries.

It also updates the description of the procedures for the responses
sent when an unknown or erroneous code point is found. The updates
are to clarify and align this nanespace with recent devel opnents,
e.g., aligning termnology with RFC 8126 i nstead of the now obsol et ed
RFC 5226 (both titled "CGuidelines for Witing an | ANA Consi derati ons
Section in RFCs").

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

This docunent is a product of the Internet Engineering Task Force
(IETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
Internet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841

I nformati on about the current status of this docunent, any errata,
and how to provide feedback on it nmay be obtained at
https://www rfc-editor.org/info/rfc9041

Copyri ght Notice

Copyright (c) 2021 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Documents
(https://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 docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense text as described in Section 4.e of
the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
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1.

1.

[ RFC8611] created LSP Ping | ANA registries that match [ RFC8126].
Thi s docunent further clarifies the entries in those registries and
makes the definitions nore precise.

Thi s docunent updates [ RFC8029] and [ RFC8611] by updating two groups
of registries as foll ows:

First, the "Message Types" [| ANA-MI], "Reply Modes" [I ANA-RM, and
"Return Codes" [IANA-RC] registries are updated. The changes to
these registries are mnor.

Second, this docunent updates the TLV and sub-TLV registries listed
bel ow:

*  "TLVs", [1ANA-TLV-req]

*  "Sub-TLVs for TLV Types 1, 16, and 21", [I|ANA-Sub-1-16-21]
*  "Sub-TLVs for TLV Type 6", [ ANA- Sub- 6]

*  "Sub-TLVs for TLV Type 11", [I| ANA- Sub-11]

*  "Sub-TLVs for TLV Type 20", [I|ANA- Sub-20]

*  "Sub-TLVs for TLV Type 23", [ ANA- Sub- 23]

*  "Sub-TLVs for TLV Type 27", [I|ANA- Sub-27]

It should be noted that [RFC8029] was published before [ RFC8126] and
uses outdated term nol ogy for some registration procedures, e.g.,
"Vendor Private Use". [RFC8611] was published after [ RFC8126] and
uses its recomrended terninology, e.g., "Private Use". However, now
both "Vendor Private Use" and "Private Use" have been renoved and
replaced with "First Conme First Served" (FCFS) code points.

One reason to change from code points allocated by Vendor Private Use
or Private Use is that such code points are allowed in production
networks. Theoretically, it is possible that two vendors m ght use
the same code point value with different neanings. |f such a code is
ever deployed in the same network, this could cause protocol issues
that woul d be hard to debug.

Wth FCFS code points, this will not happen. Vendors that have

exi sting code using Vendor Private Use or Private Use code points
shoul d regi ster those code points as FCFS code points as soon as this
docunent is published as an RFC

The "Sub-TLVs for TLV Type 9" subregistry is not updated.

Third, according to [ RFC8029], sonme code points (TLVs and sub-TLVs)
are called "mandatory" or "optional". Contrary to how other RFCs use
these words, indicating that it is mandatory or optional to include
the code points in a nessage, [RFC8029] uses these words to indicate
that an action mght or might not be mandatory. This docunent
updat es [ RFC8029] to drop the words "mandatory" and "optional", and
the text is changed to focus on what should be done.

Requi renment s Language

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



1.2. Term nol ogy

This section lists terns that are used when di scussing the hierarchy
of 1ANA registries (Section 1.2.1), and abbreviations used in | ANA
registries are updated in this docunent (Section 1.2.2).

1.2.1. Termnology Used in This Docunent

Ternms related to I ANA registries are used as follows in this
docunent :

Namespace
A namespace is a top-level registry. An exanple could be
"Mul tiprotocol Label Switching (MPLS) Label Switched Paths (LSPs)
Ping Paraneters" [I ANA-LSP-PING. A nanespace is npost often a
container for registries that hold code points that share sone
affinity.

Regi stry
An | ANA registry holds code points and lists the registration
procedures and allocation for these code points. One exanple
woul d be the "TLVs" registry [ ANA-TLV-req].

Subregistry
A subregistry is used when a code point, or a set of code points
all ocated in a single registry, needs "sub-code-points" scoped by
the code point or the set of code points. An exanple of a
subregi stry that holds code points for nore than one TLV is
"Sub-TLVs for TLV Types 1, 16, and 21" [I| ANA- Sub-1-16-21].

1.2.2. Abbreviations

This section lists abbreviations used in the unchanged part of the
registries updated by this docunment. These abbreviations were
originally expanded in the docunment defining the registries. They
are listed here followi ng the requirenent to expand any abbreviation
that is not well known. All these abbreviations are fromthe "Return
Codes" registry [I ANA-RC].

BFD: Bi di rectional Forwardi ng Detection

DDVAP: Downst r eam Det ai | ed Mappi ng

FEC. Forwar di ng Equi val ence d ass

OAM Qperation, Admnistration, and Mintenance
PM Per f or mance Nbnitoring

RSC: Ret urn Subcode

2. Updating the Message Types, Reply Mdes, and Return Codes Registries

The foll owi ng changes have been nmade to the "Message Types"
[1 ANA-MI], "Reply Mddes" [I ANA-RM, and "Return Codes" [ ANA-RC
registries.

* |In the listing of assigned code points, the term"Vendor Private
Use" is changed to "Private Use" for the 252-255 range. The
regi stration procedures have been updated to reflect this.

* The registration procedure "Specification Required" is changed to
"RFC Required" and the note "Experinental RFC needed" is renoved
for the 192-247 range.

* A small set of four code points (248-251) for Experinental Use is



*

added by reducing the "RFC Required" range. The registration
procedures have been updated to reflect this.

A note "Reserved, not to be assigned" has been added for the
regi stration procedures of the "Private Use" and "Experi mental
Use" ranges.

In the lists that capture the assignnent status, the fields that
are reserved, i.e., 0 (zero), Private Use, and Experinental Use,
are clearly marked as such.

- Note that in the "Return Codes" registry [I ANA-RC], the code
poi nt "0" has al ready been assigned. This assignnent is not
changed, and in this registry, the code point "0" continues to
be assigned as "No Return Code"

The new regi stration procedures, the registry layouts, and the new
assignnents for these registries are found in Section 6.1

3.

3. 1.

Updating the TLV and Sub-TLV Registries

General Principles for the LSP Ping TLV and Sub-TLV Regi stries

The following principles apply to the processing of any TLV from any
of the LSP Ping TLV and sub-TLV | ANA registries.

*

*

Al TLVs and sub-TLVs with a type in the range 0-32767 require a
response if they are not recogni zed.

Al TLVs and sub-TLVs in the range 32768- 65535 can be silently
dropped if they are not recognized. Alternatively, the receiver
may step over the unrecogni zed TLV or send an error nessage.

Each of the bl ocks has code point spaces with the foll ow ng
regi stration procedures:

*

St andards Action
RFC Requi red
Experinental Use

First Come First Served (FCFS)

The exact definitions of these procedures are found in [ RFC8126].

3. 1

Unr ecogni zed Experimental Use TLVs and Sub- TLVs

Unr ecogni zed TLVs and sub-TLVs in the Experinental Use and FCFS
ranges are handl ed as any ot her unrecogni zed TLV or sub-TLV.

*

If the unrecognized TLV or sub-TLV is fromthe Experinental Use
range (31740-31743) or fromthe FCFS range (31744-32767), a Return
Code of 2 ("One or nore of the TLVs was not understood") nust be
sent in the echo response.

If a TLV or sub-TLV fromthe Experinental Use range (64508-64511)
or fromthe FCFS range (64512-65535) is unrecogni zed, then the
receiver can silently drop the TLV. Alternatively, the receiver
may step over the unrecogni zed TLV or send an error message.

The | ETF does not prescribe how recogni zed or unrecogni zed
Experinmental Use and Private Use TLVs and sub-TLVs are handled in
experinmental or private networks; that is up to the agency running
the experimental or the private network. The statenent above
descri bes how standards-conpliant inplenmentations nust treat the



unrecogni zed TLVs and sub-TLVs fromthese ranges.

3. 2.

Conmon Regi stration Procedures for TLVs and Sub- TLVs

This section describes the new registration procedures for the TLV
and sub-TLV registries.

3. 3.

Regi stration
Pr ocedur es

St andar ds
Action

Reserved for
Experi nment al
Use

St andar ds
Acti on

Reserved for
Experi nment al
Use

This range is for TLVs and sub-TLVs
that require an error message if

not recogni zed. This docunent,
Section 3.1

This range is for TLVs and sub-TLVs
that require an error message if

not recogni zed. This docunent,
Section 3.1

Not to be assigned. This range is
for TLVs and sub-TLVs that require
an error nessage if not recognized.
Thi s docunent, Section 3.1

This range is for TLVs and sub-TLVs
that require an error nessage if

not recogni zed. This docunent,
Section 3.1

This range is for TLVs and sub-TLVs
that can be silently dropped if not
recogni zed

This range is for TLVs and sub-TLVs
that can be silently dropped if not
recogni zed

Not to be assigned. This range is
for TLVs and sub-TLVs that can be
silently dropped if not recognized.
This range is for TLVs and sub-TLVs
that can be silently dropped if not
recogni zed

Table 1: TLV and Sub-TLV Regi stration Procedures

Changes to the LSP Ping Registries

This section lists the changes to each MPLS LSP Ping TLV and sub-TLV

registry.

Sections 6.2.1 to 6.2.7 describe how the new versi ons of

the 1ANA registries should | ook, together with the registration
procedures for each registry.

The new regi stration procedure descriptions and the new assi gnnments
for these registries are used to nodel the changed MPLS LSP Ping

registries;

3. 3.

see Section 6.

1. Changes Commobn to the TLV and Sub-TLV Registries

The foll owi ng changes are nade to the TLV and sub-TLV registri es.

*

The registration procedures "First Come First Served" (FCFS) and



"Experimental Use" have been added to the table of registration
pr ocedur es.

* Two small sets of code points (four code points each) for
Experinmental Use have been created. The first set is for the
range that requires a response if the TLV or sub-TLV is not
recogni zed; the second set is for the range where the TLV or sub-
TLV may be silently dropped if not recogni zed. The code points
for Experinmental Use have been taken fromthe ranges previously
call ed "Specification Required" and "RFC Required" [RFC8029].

* The registration procedure "Specification Required" has been
changed to "RFC Required”, and the note "Experinmental RFC needed"
has been renoved.

* In the listing of assignnments, the term "Vendor Private Use" has
been changed to "First Cone First Served" (FCFS)

* In the listing of assignnents, the range for "Experinmental Use"
has been added.

* A note saying "Not to be assigned" has been added for the
regi stration procedure "Experinental Use".

* In the list that captures assignnent status, the fields that are
reserved, i.e., 0 (zero) and Experinmental Use, have been clearly
mar ked.

4. Updates to Rel ated RFCs

Sone referenced RFCs use the concept "mandatory TLVs" and "nandatory
sub-TLVs" to indicate that, if a TLV or sub-TLV of the range 0-32767
in a nmessage i s not understood, an error nessage needs to be sent in
response.

The sane RFCs use "optional TLVs" and "optional sub-TLVs" to nean
TLVs or sub-TLVs that can be silently ignored if not recognized.

Since other RFCs use "mandatory TLVs" and "mandatory sub-TLVs" to

i ndi cate TLVs and sub-TLVs that nust be present in a nessage, we want
to discontinue the use of "mandatory" to indicate TLVs and sub-TLVs
that require an error message in response if not understood. The
changes to the RFCs below align with this practice.

4.1. Updates to RFC 8029

"Mandat ory" and "optional" are used to indicate whether a response is
needed if a TLV or sub-TLV is not understood in Section 3 of
"Detecting Miultiprotocol Label Switched (MPLS) Data-Pl ane Fail ures”

[ RFC8611] .

The text in those two paragraphs is now updated to the follow ng:

TLV and sub-TLV types |l ess than 32768 (i.e., with the high-order
bit equal to 0) are TLVs and sub-TLVs that MJIST either be
supported by an inplenmentation or result in a Return Code of 2
("One or nore of the TLVs was not understood") being sent in the
echo response.

TLV or sub-TLV with a type greater than or equal to 32768 (i.e.,
with the high-order bit equal to 1) SHOULD i gnore and step over
the TLV or sub-TLV; however, an inplenentation MAY send an echo
response with a Return Code of 2 ("One or nore of the TLVs was not
understood") as it would have done if the high-order bit had been

I
|
I
I
|
| An inplementation that does not understand or support a received
|
I
I
I
I
| clear.



4. 2.

In Section 3.8 of [RFC8029], "mandatory" is used in the sane way.
The first two paragraphs of this section are now updated to read as
fol | ows:

| The following TLV is a TLV that MAY be included in an echo reply
| to informthe sender of an echo request that includes TLV or sub-
| TLV Types less than 32768 (i.e., with the high-order bit equal to
| 0) that are either not supported by the inplenentation or parsed
| and found to be in error.

I

I

|

The Val ue field uses sub-TLVs to encode the received TLVs and sub-
TLVs that were not understood.

Updates to RFC 8611

Section 13.4.1 of "Label Switched Path (LSP) Ping and Traceroute
Mul tipath Support for Link Aggregation G oup (LAG Interfaces"
[ RFC8611] defines "Sub-TLVs for TLV Type 6" [ ANA- Sub-6].

The "Sub-TLVs for TLV Type 6" registry has been updated to align with
changes defined in this docunent.

Section 13.4.1 of [RFC8611] is now updated as foll ows:
| Section 13.4.1 Sub-TLVs for TLV Type 6

| ANA has created a new subregistry, "Sub-TLVs for TLV Type 6",

[ 1 ANA- Sub- 6] under the "TLVs" registry [I ANA-TLV-reg] of the

"Mul tiprotocol Label Swi tching (MPLS) Label Switched Paths (LSPs)
Pi ng Paranet ers” namespace [l sp-pi ng- Nanespace] .

The "Sub-TLVs for TLV Type 6" subregistry is now updated to align
with changes defined in this docunent.

Regi stration
Pr ocedur es

| 0-16383 St andar ds This range is for sub-TLVs that
| Action require an error nmessage if not
| recogni zed. This docunent, |
| Section 3.1 |
S R T +

| This range is for sub-TLVs that
| require an error nessage if not
| recognized. This docunent, |
I I

Section 3.1
S o e e - T +
31740- 31743 Reserved for Not to be assigned. This range

Use error nessage if not recogni zed.

I I I
| Experinmental | is for sub-TLVs that require an |
I I I
| | This document, Section 3.1 |

| 31744-32767 | FCFS | This range is for sub-TLVs that

| | | require an error nessage if not

| | | recognized. This docunent,

| I | Section 3.1 |
R o e e o - o m e e e e e e e e e e mee— oo - +
| 32768-49161 | Standards | This range is for sub-TLVs that

| | Action | can be silently dropped if not

| | | recognized. |
Fom e o - oo s o m e e e e e e e e e eee o on +

49162- 64507 RFC Required | This range is for sub-TLVs that |
| can be silently dropped if not |
I I

recogni zed



| 64508-64511 | Reserved for | Not to be assigned. This range

| | Experinental | is for sub-TLVs that can be |
I I I
I I I

| Use silently dropped if not

| recogni zed
o m e e e oo - S o e e e e e e e e e e e e e m e e o +
| 64512-65535 | FCFS | This range is for sub-TLVs that
| | | can be silently dropped if not
| | | recogni zed. |
S oo s o e e e e e e e e e e eee— oo n +

Table 2: Sub-TLVs for TLV Type 6 Regi stration Procedures

Security Considerations
Thi s docunent updates | ANA registries. It also updates term nol ogy
used to define, and clarifies the ternminology related to, the code
points in the registries. The docunent does not change how the code
points in the registries are used. This should not create any new
t hreat s.

However, the updated term nology and the clarifications inprove
security because it makes it nore likely that inplenmentations will be
consi stent and harder to attack.

I ANA Consi derations

| ANA has updated the "Miltiprotocol Label Sw tching (MPLS) Labe

Swi tched Paths (LSPs) Ping Paraneters"” namespace [| ANA-LSP-PI NG as
described in this docunent.

See Section 1.2.1 of "Term nol ogy Used in This Docunent” to see how
"nanmespace", "registry", and "subregistry" are used in this docunent.

In other parts of this docunent, the conmonality of the changes to
the LSP Ping registries has been the focus. For the | ANA
Consi der ati ons, each changed registry has been described in its own
right.

The following registries and subregistries have been changed:

*  "Message Types", [I|ANA-M]

* "Reply Mdes", [|ANA-RM

*  "Return Codes", [|ANA-RC]

*  "TLVs", [lANA-TLV-reg]

*  "Sub-TLVs for TLV Types 1, 16, and 21", [ ANA-Sub-1-16-21]

*  "Sub-TLVs for TLV Type 6", [ ANA-Sub- 6]

*  "Sub-TLVs for TLV Type 11", [IANA- Sub- 11]

*  "Sub-TLVs for TLV Type 20", [I|ANA-Sub- 20]

*  "Sub-TLVs for TLV Type 23", [I|ANA-Sub-23]

*  "Sub-TLVs for TLV Type 27", [I|ANA- Sub-27]

Thi s docunent has been |isted as an additional reference for each of
the registries described in Sections 6.1 and 6. 2.

.1. Updates by IANA to the Message Types, Reply Mddes, and Return
Codes Registries



6. 1.

This section details the updated registration procedures and

al l ocations for the "Message Types", "Reply Mddes", and "Return
Codes" registries.

1. Updates to the Message Types Registry

These are the changes to the "Message Types" registry specified i
thi s docunent:

* Code Point 0 (zero) has been narked Reserved.

has been
RFC

* The registration procedure "Specification Required"
changed to "RFC Required", and the coment "Experinmental
needed" has been renoved.

* Four code points have been taken from what was previously
"Specification Required" to forma set of code points for
"Experinmental Use".

The registration procedures after the changes |isted above for the
"Message Types" registry are shown in the table bel ow

| Range | Registration Procedures | Note |
[ gttty S ————————————————————— e p—p—_———
| 0-191 | Standards Action | |
S - T S +

| 192-247 | RFC Required | |
B S o e e e e e e e e aao- o m e e e e e e e e e e e mam o +
| 248-251 | Experinental Use | Reserved, not to be assigned |
R S —— o e e e e e oo o e e e e e e o - +
| 252-255 | Private Use | Reserved, not to be assigned |
S o m e e e e i oo o e e e e e e e i e +

Tabl e 3: Message Types Regi stration Procedures

The updated assignnents for the "Message Types" registry appear as
fol |l ows:

6. 1.

| Val ue | Meani ng | Reference |
[ ety e ————(———————————————————————— Ll p—p——_——r
| O | Reserved | This docunent |
S TRy O S I +
| 1 | MPLS Echo Request | [RFC8029] |
T T T TRy IR +
| 2 | MPLS Echo Reply | [ RFC8029] |
S R o e e e e e e e e e e aa o - T +
| 3 | MPLS Proxy Ping Request | [ RFC7555] |
S TRy e R +
| 4 | MPLS Proxy Ping Reply | [ RFC7555] |
T T TRy IR +
| 5 | MPLS Rel ayed Echo Reply | [RFC7743] |
S R o e e e e e e e e e e aa o - T +
| 6-247 | Unassi gned | |
S TRy e ee e iaeiiieaaaecaiiaaaas S I +
| 248-251 | Reserved for Experinental Use | This docunent |
T T T Ry I IRy +
| 252-255 | Reserved for Private Use | [ RFC8029] |
S R o e e e e e e e e e e aa o - T +

Tabl e 4: Assignnments for the Message Types Registry

Updates to the Reply Modes Registry



These are the changes to the "Reply Mddes" registry specified in this
docunent :

* Code Point 0 (zero) has been narked Reserved.

* The registration procedure "Specification Required" has been
changed to "RFC Required”, and the comrent "Experinental RFC
needed" has been renoved.

* Four code points have been taken from what was previously
"Specification Required" to forma set of code points for
"Experinmental Use".

The registration procedures after the changes for the "Reply Mdes"
registry are shown in the table bel ow

| Range | Registration Procedures | Note |
[} ety e ————_————————————————_——_ st o
| 0-191 | Standards Action | |
S TRy e . +
| 192-247 | RFC Required | |
T o mmemeemeemeaeiaeaaaas Fom e meemeeieeeeeceieemeaacaaas +
| 248-251 | Experinental Use | Reserved, not to be assigned |
S R o e e e e e e oo o e e e e e e e e e o +
| 252-255 | Private Use | Reserved, not to be assigned |
S TRy e e +

Table 5: Reply Moddes Regi stration Procedures

The updated assignnments for the "Reply Mdes" registry are as

fol |l ows:
| Val ue | Meani ng | Reference |
| O | Reserved | This document |
R o e e e e e e e e e e e e oo oo S +
| 1 | Do not reply | [ RFC8029] |
S S o +
| 2 | Reply via an | Pv4/IPve UDP packet | [RFC8029] |
B o e e e e e e e e e e mmmemao - o m e e e oo - +
| 3 | Reply via an I Pv4/1Pv6 UDP packet | [RFC3029] |
| | with Router Alert | |
S o m e e e e e e e e mee oo s oo +
| 4 | Reply via application-|evel | [RFC8029] |
| | control channel | |
B o e e e e e e e e e e mmmemao - o m e e e oo - +
| 5 | Reply via Specified Path | [RFC7110] |
R o e e e e e e e e e e e e oo oo S +
| 6-247 | Unassi gned | |
S S o +
| 248-251 | Reserved for Experinental Use | This document |
B o e e e e e e e e e e mmmemao - o m e e e oo - +
| 252-255 | Reserved for Private Use | [ RFC3029] |
R o e e e e e e e e e e e e oo oo S +

Tabl e 6: Assignnments for the Reply Mbdes Registry
6.1.3. Updates to the Return Codes Registry

These are the changes to the "Return Codes" registry specified in
thi s docunent:

* The registration procedure "Specification Required" has been
changed to "RFC Required", and the comrent "Experinental RFC



needed" has been renoved.

* Four code points have been taken from what was previously
"Specification Required" to forma set of code points for
"Experinmental Use".

The registration procedures after the changes for the "Return Codes"
registry are shown in the table bel ow

| Range | Registration Procedures | Note |
| 0-191 | Standards Action | |
R S —— o e e e e e oo o e e e e e e o - +
| 192-247 | RFC Required | |
S o m e e e e i oo o e e e e e e e i e +
| 248-251 | Experinental Use | Reserved, not to be assigned |
B S o e e e e e e e e aao- o m e e e e e e e e e e e mam o +
| 252-255 | Private Use | Reserved, not to be assigned |
R S —— o e e e e e oo o e e e e e e o - +

Table 7. Return Codes Registration Procedures

The updated assignments for the "Return Codes" registry are as
fol | ows:

[ el sl ey o
| Val ue | Meani ng | Reference |
| O | No Return Code | [ RFC8029] |
S R T S +
| 1 | Mal forned echo request received | [ RFC8029] |
S o m m e e e e e e e e e e e e e e e eeee— oo Fom e o - +
| 2 | One or nore of the TLVs was not | [RFC8029] |
| | understood | |
B o e e e e e e e e e e e e e e e e e e e e memao o o m e e e oo - +
| 3 | Replying router is an egress for the | [ RFC3029] |
| | FEC at stack-depth <RSC> | |
S o m m e e e e e e e e e e e e e e e eeee— oo Fom e o - +
| 4 | Replying router has no mapping for the | [RFC8029] |
| | FEC at stack-depth <RSC> | |
B o e e e e e e e e e e e e e e e e e e e e memao o o m e e e oo - +
| 5 | Downstream Mapping M smatch (See [1]) | [ RFC3029] |
R T S +
| 6 | Upstream Interface |Index Unknown (See | [ RFC8029] |
I | [1]) I I
S o m m e e e e e e e e e e e e e e e e eo— oo - R +
| 7 | Reserved | [ RFC8029] |
S R T S +
| 8 | Label switched at stack-depth <RSC> | [ RFC8029] |
S o m m e e e e e e e e e e e e e e e eeee— oo Fom e o - +
| 9 | Label switched but no MPLS forwarding | [ RFC8029] |
| | at stack-depth <RSC> | |
B o e e e e e e e e e e e e e e e e e e e e memao o o m e e e oo - +
| 10 | Mapping for this FEC is not the given | [ RFC3029] |
| | label at stack-depth <RSC> | |
S o m m e e e e e e e e e e e e e e e eeee— oo Fom e o - +
| 11 | No label entry at stack-depth <RSC> | [RFC8029] |
S o m m e e e e e e e e e e e e e e e e eo— oo - R +
| 12 | Protocol not associated with interface | [RFC8029] |
| | at FEC stack-depth <RSC> | |
R T S +
| 13 | Premature termnation of ping due to | [ RFC8029] |
| | label stack shrinking to a single |abel | |
S o m m e e e e e e e e e e e e e e e e eo— oo - R +
| 14 | See DDMAP TLV for neaning of Return | [ RFC8029] |



| | Code and Return Subcode (See [2]) |

R T S
| 15 | Label switched with FEC change | [ RFC8029]
S o m o oo S
| 16 | Proxy Ping not authorized | [ RFC7555]

B o e e e e e e e e e e e e e e e e e e e e memao o o m e e e oo -
| 17 | Proxy Ping paraneters need to be | [ RFC7555]

| | nodified |

O o o e i S
| 18 | MPLS Echo Request could not be sent | [ RFC7555]
S o m o oo S
| 19 | Replying router has FEC nmapping for | [ RFC7555]

| | topnost FEC |

R T S
| 20 | One or nore TLVs not returned due to | [RFC7743]

| | MIU size |

S o m o e oo S
| 21 | OAM Probl em Unsupported BFD Version | [RFC7759]

S R T S
| 22 | OAM Probl enf Unsupported BFD | [RFC7759]

| | Encapsul ation format |

S o o oo S
| 23 | OAM Probl em Unsupported BFD | [ RFC7759]

| | Authentication Type |

S R T S
| 24 | OAM Probl emi M smat ch of BFD | [RFC7759]

| | Authentication Key ID |

S ot o oo S
| 25 | OAM Probl em Unsupported Ti nestanp | [ RFC7759]

| | For mat |

S R T S
| 26 | OAM Probl enf Unsupported Del ay Mde | [RFC7759]
O o o oo oo
| 27 | OAM Probl enml Unsupported Loss Mde | [RFC7759]
S o m o oo S
| 28 | OAM Probl em Del ay vari ation unsupported | [ RFC7759]

S R T S
| 29 | OAM Probl enl Dyadi ¢ nmode unsupported | [RFC7759]
O o o oo oo
| 30 | OAM Probl em Loopback nbde unsupported | [ RFC7759]
S o m o o e S
| 31 | OAM Probl em Conbi ned node unsupported | [RFC7759]

S R T S
| 32 | OAM Probl enf Fault managenent signaling | [RFC7759]

| | unsupported |

S o m o oo S
| 33 | OAM Probl em Unable to create fault | [RFC7759]

| | managenent associ ation |

S R T S
| 34 | OAM Probl enml PM Confi guration Error | [RFC7759]
O o o oo oo
| 35 | Mapping for this FEC is not associated | [RFC8287],

| | with the inconming interface | Section 7.4
B o e e e e e e e e e e e e e e e e e e e e memao o o m e e e oo -
| 36-247 | Unassigned |

R T S
| 248-251 | Reserved for Experinental Use | This

| | | docunent
S o m o e oo S
| 252-255 | Reserved for Private Use | [ RFC8029]

S R T S

Tabl e 8: Assignnments for the Return Codes Registry

Note 1: Notes [1] and [2] for code points 5, 6, and 14 point to
footnotes in the "Miultiprotocol Label Switching (MPLS) Label



Swi tched Paths (LSPs) Ping Parameters" nanespace. The footnotes
are not changed by this docunent.

Note 2: <RSC> stands for "Return Subcode" and is explained in
Section 3.1 of [RFCB8029].

Updates to the TLV and Sub-TLV Registries

The updates to the TLV and the sub-TLV registries are nostly the
same; however, the "Sub-TLVs for TLV Type 9" [| ANA-Sub-9] registry
has not been updat ed.

Note that when a field in an assignment table says "EQ', it neans
that there is no change fromthe existing field in the "Miltiprotoco
Label Switching (MPLS) Label Switched Paths (LSPs) Ping Paraneters"
nanespace [ | ANA-LSP- Pl NG .

.1. Updates to the TLVs Registry

Thi s section describes the new registration procedures and the
assignnents for the "TLVs" registry [I ANA-TLV-reg] that are based on
t hem

The registration procedures have been changed, as follows, for the
"TLVS" registry.

* The "Specification Required" registration procedure has been
changed to "RFC Required". The coment "Experinmental RFC
Requi red" has been renpved. Note that when a field in an
assi gnnent table says "EQ', it means that there is no change from
the existing field in the "Miltiprotocol Label Sw tching (MPLS)
Label Switched Paths (LSPs) Ping Parameters" nanespace
[ 1 ANA- LSP- Pl NG| .

* [RFC8611] was published after [RFC8126] and uses the new
term nol ogy, e.g., "Private Use". The code points registration
procedure "Private Use" has been replaced by the "First Conme First
Served" code point registration procedure.

* Two small sets, four code points each, have been created for
Experi mental Use.

* Code points that are reserved are clearly marked as such

* The assignments have been updated to match the new regi stration
pr ocedures.

* The notes related to the registration procedures have been changed
to reflect whether or not a response is required if a TLV is not
recogni zed

The registration procedures for the "TLVs" registry [| ANA-TLV-reg]
after the changes listed above are shown in the table bel ow

Regi stration
Pr ocedur es

St andar ds
Action

This range is for TLVs that require
an error nessage if not recognized.
Thi s docunent, Section 3.1 |

| 16384-31739 | RFC Required | This range is for TLVs that require
| | | an error message if not recognized. |
| | | This document, Section 3.1 |



31740- 31743

Reserved for
Experi ment al

St andar ds
Action

Reserved for
Experi nment al

Table 9: TLVs

Not to be assigned. This range is
for TLVs that require an error

message i f not recogni zed. This
docunent, Section 3.1

O
This range is for TLVs that require

Re

an error nessage if not recognized.
Thi s docunent, Section 3.1

This range is for TLVs that can be
silently dropped if not recognized.

This range is for TLVs that can be
silently dropped if not recogni zed.

Not to be assigned. This range is
for TLVs that can be silently
dropped if not recognized.

This range is for TLVs that can be
silently dropped if not recogni zed.

gi strati on Procedures

The updated assignnents for this registry appear as foll ows:

Note that when a field in an assignnment table says "EQ',

it nmeans

that there was no change fromthe existing field in the
"Ml tiprotocol
Pi ng Paraneters” namespace [l ANA-LSP-PI NG .

31740- 31743

64508- 64511

L

abel

Reserved for
Experi ment al

Reserved for
Experi nment al

Use

Switching (MPLS) Labe

Swi t ched Pat hs (LSPs)

e oo e e e e e e s s e
Ref erence | Sub-TLV Registry
:::::::::::+:::::::::::::::::::::::
Thi s |
docunent |
___________ o e e e e e e e e e e e e e e e e =
EQ | EQ
___________ o e e e e e e e e e e e e m ==
I
........... o e e e e e e e e e e e e e e e e ==
EQ | EQ
___________ o e e e e e e e e e e e e e e e e =
I
___________ o e e e e e e e e e e e e m ==
EQ | EQ
........... o e e e e e e e e e e e e e e e e ==
|
___________ o e e e e e e e e e e e e e e e e =
Thi s | Not to be assigned.
docunent | This range is for
| TLVs that require an
| error nessage if not
| recognized. This
| docunent, Section 3.1
___________ o e e e e e e e e e e e e e e e m =
I
........... e
EQ | EQ
___________ o e e e e e e e e e e e e e e e e e =
EQ | EQ
___________ o e e e e e e e e e e e e e e e m =
Thi s | Not to be assigned.
docunent | This range is for
I

TLVs that can be



| | | | silently dropped if |
| I | | not recogni zed. |

Tabl e 10: TLV Assi gnnents
6.2.2. Updates to the Registry for Sub-TLVs for TLV Types 1, 16, and 21

This section describes the new registration procedures and the
assignnents for the "Sub-TLVs for TLV Types 1, 16, and 21"
[ 1 ANA- Sub- 1- 16- 21] subregistry that are based on them

* The "Specification Required" registration procedure has been
changed to "RFC Required", and the comrent "Experinental RFC
Requi red" has been renoved

* The code points registration procedure "Vendor Private Use" has
been renpbved and replaced with "First Conme First Served"
procedur e.

* Two snmall sets, four code points each, have been created for
Experi mental Use.

* Code points that are reserved are clearly marked as such

* The assignments have been updated to match the new regi stration
procedures.

* The notes related to the registration procedures have been changed
to reflect whether or not a response is required if a sub-TLV is
not recogni zed.

The registration procedures for the "Sub-TLVs for TLV Types 1, 16,
and 21" [| ANA- Sub-1-16-21] subregistry appear as follows after the
changes |isted above:

Regi stration
Pr ocedur es

| 0-16383 St andar ds This range is for sub-TLVs that

| Action require an error nessage if not

| recogni zed. This docunent,

| Section 3.1 |
R o e e o - o m e e e e e e e e e e mee— oo - +

| This range is for sub-TLVs that
| require an error message if not
| recognized. This docunent, |
| Section 3.1 |

| Reserved for | Not to be assigned. This range |
| Experinmental | is for sub-TLVs that require an

| Use | error nessage if not recognized. |
I I I

Thi s docunent, Section 3.1
Fom e o - oo s o m e e e e e e e e e eee o on +
31744- 32767 FCFS This range is for sub-TLVs that

I I
| require an error message if not

| recognized. This docunent, |
I I

Section 3.1
S R T +
| 32768-49161 | Standards | This range is for sub-TLVs that
| | Action | can be silently dropped if not

| | | recogni zed. |



49162- 64507 RFC Required | This range is for sub-TLVs that |
| can be silently dropped if not |
I I

I I
| | ,
| | recogni zed
Reserved for
| Experinental

Not to be assigned. |
is for sub-TLVs that can be |
silently dropped if not |
recogni zed. |

Thi s range

| 64512-65535 | FCFS | This range is for sub-TLVs that
| | | can be silently dropped if not
| | | recognized. |
S o e e - T +

Table 11: Registration Procedures for Sub-TLVs for TLV Types
1, 16, and 21

[ sl el s s oo sl
Sub- Type | Sub-TLV Nane | Reference | Comment |
[ s e el e el e el s sy o}
0 | Reserved | This | |
| | document | |
------------- o m e e e e e e oo
1-4 | EQ | EQ | EQ I
------------- T
5 | Unassi gned | | |
------------- e
6-8 | EQ | EQ | EQ |
------------- Fom e e e e e e oo
9 | EQ | EQ | DEPRECATED |
------------- T
10- 20 | EQ | EQ | EQ |
------------- e
21 | Unassi gned | | |
------------- o m e e e e e e oo
22-37 | EQ | EQ | EQ |
------------- T
38 | PeerAdj SID | [draft- | TEMPORARY - |
| Sub-TLV | ietf- | registered |
| | npls-sr- | 2021-05-11, expires
| | epe-oam | 2022-05-11 |
I | 03] I I
------------- T
39 | PeerNode SID| [draft- | TEMPORARY - |
| Sub-TLV | ietf- | registered |
| | npls-sr- | 2021-05-11, expires
| | epe-oam | 2022-05-11 |
I | 03] I I
------------- T
40 | PeerSet SID | [draft- | TEMPORARY - |
| Sub-TLV | ietf- | registered |
| | npls-sr- | 2021-05-11, expires
| | epe-oam | 2022-05-11 |
I | 03] I I
------------- T
41-31739 | Unassi gned | | |
------------- e
31740- 31743 | Reserved for | This | Not to be assigned. |
| Experinental | docunent | This range is for |
| Use | | sub-TLVs that require
| | | an error message if |
| | | not recognized. This |
| | | docunment, Section 3.1 |
------------- Fom o m oo e e oo
31744- 64507 | Unassi gned | | |



6.2.3.

Thi

64508- 64511 | Reserved for | This | Not to be assigned. |
| Experinental | document | This range is for |
| Use | | sub-TLVs that can be |
| | | silently dropped if |
| | | not recognized. |

------------ e

64512- 65535 | Unassi gned | | |

------------ T

Tabl e 12: Sub-TLV for TLVs 1, 16, and 21 Assignments
Updates to the Registry for Sub-TLVs for TLV Type 6

s section describes the new registration procedures and the

assignnents for the "Sub-TLVs for TLV Type 6" [ ANA- Sub- 6]
subregistry that are based on them

*

[ RFC8611] was published after [RFC8126] and uses the new
term nol ogy, e.g., "Private Use". The code points registration
procedure "Private Use" has been replaced by the "First Cone First
Served" code point registration procedure.

Two smal |l sets, four code points each, have been created for
Experi mental Use.

Code points that are reserved are clearly marked as such.

The assi gnnments have been updated to match the new registration
procedures.

The notes related to the registration procedures have been changed
to reflect whether or not a response is required if a sub-TLV is
not recogni zed.

The registration procedures for the "Sub-TLVs for TLV Type 6"
[ 1 ANA- Sub- 6] subregistry after the changes |isted above are shown in
the tabl e bel ow

[ ety el e sl
| Range | Registration | Note |
| | Procedures | |
| 0-16383 | Standards | This range is for sub-TLVs that

| | Action | require an error nessage if not

| | | recognized. This docunent,

| I | Section 3.1 |
R o e e o - o m e e e e e e e e e e mee— oo - +
| 16384-31739 | RFC Required | This range is for sub-TLVs that

| | | require an error message if not

| | | recognized. This docunent, |
| | | Section 3.1 |
S oo s o e e e e e e e e e e eee— oo n +
| 31740-31743 | Reserved for | Not to be assigned. This range

| | Experinmental | is for sub-TLVs that require an

| | Use | error nessage if not recognized.

| | | This docunent, Section 3.1 |
Fom e o - oo s o m e e e e e e e e e eee o on +
| 31744-32767 | FCFS | This range is for sub-TLVs that

| | | require an error nmessage if not

| | | recognized. This docunent, |
| | | Section 3.1 |
S R T +
| 32768-49161 | Standards | This range is for sub-TLVs that

| | Action | can be silently dropped if not

| | | recogni zed. |
o m e e e oo - S o e e e e e e e e e e e e e m e e o +



49162- 64507 RFC Required | This range is for sub-TLVs that
| can be silently dropped if not
I

I I
I I
| | recogni zed

| 64508-64511 | Reserved for | Not to be assigned. This range
| | Experinmental | is for sub-TLVs that can be

| | Use | silently dropped if not

| | recognized

| 64512-65535 | FCFS | This range is for sub-TLVs that
| | | can be silently dropped if not
| | | recognized

F ool e s oo s s o}
| Sub-Type | Sub-TLV Nanme | Reference | Comment

[ oo b ool s oo e s s s ey o}
| O | Reserved | This |

| | | docunent, |

| | | [RFC8611] |

S oo S oo
| 1-2 | EQ | EQ | EQ

S o e e - R o e e e e
| 3-31739 | Unassi gned | |

S oo U Fom oo
| 31740-31743 | Reserved for | This | Not to be assigned

| | Experinental | docunent | This range is for

| | Use | | sub-TLVs that require
| | | | an error message if

| | | | not recognized. This
| | | | document, Section 3.1
S oo S Fom e
| 31744-64507 | Unassi gned | |

o m e e e oo - S N Tt
| 64508-64511 | Reserved for | This | Not to be assigned

| | Experinental | document | This range is for

| | Use | | sub-TLVs that can be

| | | | silently dropped if

| | | | not recognized.

o m e e e oo - S N Tt
| 64512-65535 | Unassi ghed | |

S R S o e e e e e e oo

Tabl e 14: Sub-TLVs for TLV Type 6 Assignnents
6.2.4. Updates to the Registry for Sub-TLVs for TLV Type 11

This section describes the new registration procedures and the
assignnents for the "Sub-TLVs for TLV Type 11" [I| ANA- Sub-11]
subregistry that are based on them

* The "Specification Required" registration procedure has been
changed to "RFC Required”, and the comrent "Experinental RFC
Requi red" has been renoved

* The code points registration procedure "Vendor Private Use" has
been renoved and replaced with "First Conme First Served" code
poi nt s.

* Two small sets, four code points each, have been created for
Experi nental Use.

* Code points that are reserved are clearly nmarked as such



* The assignnents have been updated to match the new registration
pr ocedur es.

* The notes related to the registration procedures have been changed
to reflect whether or not a response is required if a sub-TLV is
not recogni zed.

The registration procedures for the "Sub-TLVs for TLV Type 11"
[ 1 ANA- Sub- 11] subregistry after the changes |isted above are shown in
the tabl e bel ow

Regi stration
Pr ocedur es

| 0-16383 St andar ds This range is for sub-TLVs that
| Action require an error nmessage if not
| recogni zed. This docunent, |
| Section 3.1 |
S R T +

| This range is for sub-TLVs that
| require an error nessage if not
| recognized. This docunent, |
I I

Section 3.1
S o e e - T +
31740- 31743 Reserved for Not to be assigned. This range

error nessage if not recognized.

I I I
| Experinmental | is for sub-TLVs that require an |
I I I
| | This document, Section 3.1 |

| 31744-32767 | FCFS | This range is for sub-TLVs that

| | | require an error nessage if not

| | | recognized. This docunent,

| I | Section 3.1 |
R o e e o - o m e e e e e e e e e e mee— oo - +
| 32768-49161 | Standards | This range is for sub-TLVs that

| | Action | can be silently dropped if not

| | | recognized. |
Fom e o - oo s o m e e e e e e e e e eee o on +

| 49162-64507 | RFC Required | This range is for sub-TLVs that
| | | can be silently dropped if not
| | | recognized. |

S o e e - T +
| 64508-64511 | Reserved for | Not to be assigned. This range

| | Experinental | is for sub-TLVs that can be |
| | Use | silently dropped if not |
| | | recogni zed. |
o m e e e oo - S o e e e e e e e e e e e e e m e e o +
| 64512-65535 | FCFS | This range is for sub-TLVs that

| | | can be silently dropped if not

| | | recogni zed. |
S oo s o e e e e e e e e e e eee— oo n +

[ Sl e, sl s ety
| Sub-Type | Sub-TLV Nanme | Reference | Comment |
F e bl e oo oo e e s =}
| O | Reserved | This | |
| | | document | |
F-- - - - - - I i T F--- - - - B i e +
| 1-4 | EQ | EQ | EQ I
L i I I I I I I I ] +
| 5-31739 | Unassi gned | | |
I i i I I I T R R +

| 31740-31743 | Reserved for | This | Not to be assigned. |



6

2

5

Thi

Experi ment al This range is for

| | | |
| Use | | sub-TLVs that require
| | | an error message if |
| | | not recognized. This |
| | | document, Section 3.1
------------ e
31744- 64507 | Unassi gned | | |
------------ T
64508- 64511 | Reserved for | This | Not to be assigned. |
| Experinental | docunent | This range is for |
| Use | | sub-TLVs that can be |
| | | silently dropped if |
| | | not recognized. |
------------ T
64512- 65535 | Unassi gned | | |
------------ T TS

Tabl e 16: Sub-TLVs for TLV Type 11 Assignments
Updates to the Registry for Sub-TLVs for TLV Type 20

s section describes the new registration procedures and the

assignnents for the "Sub-TLVs for TLV Type 20" [I| ANA- Sub- 20]
subregi stry that are based on them

*

The "Specification Required" registration procedure has been
changed to "RFC Required", and the comrent "Experinental RFC
Requi red" has been renoved

The code points registration procedure "Vendor Private Use" has
been renoved and replaced with "First Conme First Served" code
poi nt s.

Two snal |l sets, four code points each, have been created for
Experi mental Use.

Code points that are reserved are clearly marked as such

The assi gnnents have been updated to match the new registration
procedures.

The notes related to the registration procedures have been changed
to reflect whether or not a response is required if a sub-TLV is
not recogni zed.

The registration procedures for the "Sub-TLVs for TLV Type 20"
[ 1 ANA- Sub-20] subregistry after the changes |isted above are shown in
the tabl e bel ow

[} e ———— Cp—p———————————— Ll p—p—_————
| Range | Registration | Note |
| | Procedures | |
| 0-16383 | Standards | This range is for sub-TLVs that

| | Action | require an error message if not

| | | recognized. This docunent, |
| | | Section 3.1] |
S oo s o e e e e e e e e e e eee— oo n +
| 16384-31739 | RFC Required | This range is for sub-TLVs that

| | | require an error message if not

| | | recognized. This docunent, |
| | | Section 3.1] |
Fom e o - oo s o m e e e e e e e e e eee o on +
| 31740-31743 | Reserved for | Not to be assigned. This range

| | Experinental | is for sub-TLVs that require an

I I I I

Use error nessage if not recognized
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2

6

31740- 31743

St andar ds
Acti on

Reserved for
Experi nment al

Reserved for |
Experinmental |
Use |
I
I
|

Reserved for |
Experimental |
Use |
I
I

Thi s docunent,

Section 3. 1]

This range is for sub-TLVs that
require an error nessage if not

recogni zed
Section 3. 1]

This range is for sub-TLVs that

Thi s docunent,

can be silently dropped if not

recogni zed

This range is for sub-TLVs that

can be silently dropped if not

recogni zed

Not to be assigned.
is for sub-TLVs that can be

silently dropped if not

recogni zed

This range is for sub-TLVs that

Thi s range

can be silently dropped if not

recogni zed

Tabl e 18: Sub-TLVs for TLV Type 20 Assignnents

Updates to the Registry for Sub-TLVs for TLV Type 23

This section describes the new registration procedures and the

assignnents for the "Sub-TLVs for TLV Type 23"

subregistry that are based on them

*

[ 1 ANA- Sub- 23]

The "Specification Required" registration procedure has been

changed to "RFC Required",
has been renpved.

Requi r ed"

and the comment

" Experi ment al

RFC

Ref erence | Comment |

Thi s | |

docunent | |

----------- e

EQ | EQ I

----------- S

I I

----------- o e e e e e e o+

Thi s | Not to be assigned. |
docunent | This range is for sub-

| TLVs that require an |

| error nessage if not |

| recognized. This |

| document, Section 3.1] |

----------- o e e e e e oo+

I I

----------- e

Thi s | Not to be assigned. |
docunent | This range is for sub-

| TLVs that can be |

| silently dropped if |

| not recognized. |

----------- e

I I

----------- e



* The code points registration procedure "Vendor Private Use" has
been renpved and replaced with "First Cone First Served" code
poi nt s.

* Two small sets, four code points each, have been created for
Experi mental Use.

* Code points that are reserved are clearly marked as such

* The assignnents have been updated to match the new regi stration
pr ocedures.

* The notes related to the registration procedures have been changed
to reflect whether or not a response is required if a sub-TLV is
not recogni zed.

The registration procedures for the "Sub-TLVs for TLV Type 23"
[ 1 ANA- Sub- 23] subregistry after the changes |isted above are shown in
the tabl e bel ow

Regi stration
Pr ocedur es

| 0-16383 St andar ds This range is for sub-TLVs that

| Acti on require an error nessage if not

| recogni zed. This docunent,

I Section 3.1] |
o m e e e oo - S o e e e e e e e e e e e e e m e e o +

| This range is for sub-TLVs that
| require an error nessage if not
| recognized. This docunent, |
| Section 3.1] |

| Reserved for | Not to be assigned. This range |
| Experinmental | is for sub-TLVs that require an
| Use | error nessage if not recognized.
I I I

Thi s docunent, Section 3.1]
S oo s o e e e e e e e e e e eee— oo n +
31744- 32767 FCFS This range is for sub-TLVs that

I I
| require an error message if not

| recognized. This docunent, |
I I

Section 3. 1]
Fom e o - oo s o m e e e e e e e e e eee o on +
| 32768-49161 | Standards | This range is for sub-TLVs that
| | Action | can be silently dropped if not
| | | recogni zed. |
S o e e - T +

| 49162-64507 | RFC Required | This range is for sub-TLVs that
| | | can be silently dropped if not
| | | recogni zed. |

| Reserved for | Not to be assigned. This range |
| Experinmental | is for sub-TLVs that can be |
| Use | silently dropped if not |
I I I

recogni zed
S oo s o e e e e e e e e e e eee— oo n +
| 64512-65535 | FCFS | This range is for sub-TLVs that

| | | can be silently dropped if not |
| | | recogni zed. |

Table 19: Registration Procedures for Sub-TLVs for TLV Type 23

[ el el s s oo °



| Sub-Type | Sub-TLV Nane | Reference | Commrent |
[ et ———— L ———————————— L ——_————— e p—p—p————
| O | Reserved | [ RFC7555] | |
S oo s Fom e oo e e e e e oo +
| 1 | EQ | EQ | EQ I
o m e e e oo - S N o e e e e e a oo +
| 2-31739 | Unassi gned | | |
S R S o e e e e e e oo oo oo +
| 31740-31743 | Reserved for | This | Not to be assigned. |
| | Experinental | docunent | This range is for sub-

| | Use | | TLVs that require an |
| | | | error nessage if not |
| | | | recognized. This |
| | | | docunent, Section 3.1] |
Fom e o - oo s Fom e Fom e e e e a e e oo +
| 31744-64507 | Unassi gned | | |
R o e e o - R o +
| 64508-64511 | Reserved for | This | Not to be assigned. |
| | Experinental | docunent | This range is for sub-

| | Use | | TLVs that can be |
| | | | silently dropped if |
| | | | not recognized. |
R o e e o - R o +
| 64512-65535 | Unassi ghed | | |
S o e e - R o e e e e e e e e oo o - +

Tabl e 20: Sub-TLVs for TLV Type 23 Assignnents
6.2.7. Updates to the Registry for Sub-TLVs for TLV Type 27

This section describes the new registration procedures and the
assignnents for the "Sub-TLVs for TLV Type 27" [I| ANA- Sub-27]
subregistry that are based on them

* The "Specification Required" registration procedure has been
changed to "RFC Required", and the coment "Experinental RFC
Requi red" has been renoved

* The code points registration procedure "Vendor Private Use" has
been renpved and replaced with "First Cone First Served" code
poi nt s.

* Two small sets, four code points each, have been created for
Experi nental Use.

* Code points that are reserved are clearly marked as such

* The assignnents have been updated to match the new registration
pr ocedures.

* The notes related to the registration procedures have been changed
to reflect whether or not a response is required if a sub-TLV is
not recogni zed.

The registration procedures for the "Sub-TLVs for TLV Type 27"
[ 1 ANA- Sub-27] subregistry after the changes |isted above are shown in
the tabl e bel ow

Regi stration
Pr ocedur es

St andar ds
Action

This range is for sub-TLVs that |
require an error nmessage if not |
recogni zed. This docunent, |
Section 3. 1] |



31740- 31743

| Reserved for
| Experinental
| Use

I

| Action

I
| Use
I
I

Reserved for
Experi ment al
Use

This range is for sub-TLVs that
require an error nessage if not
recogni zed. This docunent,
Section 3.1]

Not to be assigned. This range
is for sub-TLVs that require an

error nessage if not recognized.

Thi s docunent, Section 3. 1]

This range is for sub-TLVs that
require an error nmessage if not
recogni zed. This docunent,
Section 3. 1]

This range is for sub-TLVs that
can be silently dropped if not
recogni zed

This range is for sub-TLVs that
can be silently dropped if not
recogni zed

Reserved, not to be assigned.
This range is for sub-TLVs that
can be silently dropped if not
recogni zed

This range is for sub-TLVs that
can be silently dropped if not
recogni zed

e ———— e p—p—p—p—_—(—(—————————(—(———(———r
Ref erence | Coment |
el Ll el
[ RFC7759] | I
----------- S
I I
----------- o e e e e e e o+
EQ | EQ I
----------- e
I I
----------- S
EQ | EQ I
----------- o e e e e e e o+
I I
----------- e
EQ | EQ I
----------- S
I I
----------- o e e e e e e o+
EQ | EQ I
----------- e
I I
----------- S
Thi s | Not to be assigned. |
docunent | This range is for sub-
| TLVs that require an |
| error nessage if not |
| recognized. This |
| docunent, Section 3.1] |
----------- e
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| 31744-64507 | Unassi gnhed | | |

| 64508-64511 | Reserved for | This | Not to be assigned. |
| | Experinental | docunent | This range is for sub- |
| | Use | | TLVs that can be |
| | | | silently dropped if |
| | | | not recognized. |
S R S o e e e e e e oo oo oo +
| 64512-65535 | Unassi ghed | | |
S oo s Fom e oo e e e e e oo +

Tabl e 22: Sub-TLVs for TLV Type 27 Assignments
Ref er ences
Nor mati ve Ref erences

[ 1 ANA- LSP- PI NG
I ANA, "Ml tiprotocol Label Switching (MPLS) Label Switched
Pat hs (LSPs) Ping Paraneters",
<https://wwv. i ana. or g/ assi gnnent s/ npl s-1 sp- pi ng-
par amet er s>.

[ ANA-MIT | ANA, "Message Types", <https://ww.iana. org/assi gnnents/
mpl s- 1 sp- pi ng- par anet er s/ >.

[ANA-RC] | ANA, "Return Codes", <https://ww.iana.org/assignnments/
mpl s- 1 sp- pi ng- par anet er s/ >.

[ITANA-RM | ANA, "Reply Mdes", <https://ww.iana.org/assignnments/
mpl s- 1 sp- pi ng- par anet er s/ >.

[ I ANA- Sub- 1- 16- 21]
| ANA, "Sub-TLVs for TLV Types 1, 16, and 21",
<https://ww. i ana. or g/ assi gnment s/ npl s- 1 sp- pi ng-
par anet er s/ >.

[ | ANA- Sub- 11]
| ANA, "Sub-TLVs for TLV Type 11",
<https://ww. i ana. or g/ assi gnment s/ npl s- 1 sp- pi ng-
par anet er s/ >.

[ 1 ANA- Sub- 20]
I ANA, "Sub-TLVs for TLV Type 20",
<https://wwv. i ana. or g/ assi gnnent s/ npl s-1 sp- pi ng-
par anet er s/ >.

[ 1 ANA- Sub- 23]
| ANA, "Sub-TLVs for TLV Type 23",
<https://wwv. i ana. or g/ assi gnnent s/ npl s-1 sp- pi ng-
par anet er s/ >.

[ 1 ANA- Sub- 27]
I ANA, "Sub-TLVs for TLV Type 27",
<https://wwv. i ana. or g/ assi gnnent s/ npl s-1 sp- pi ng-
par anet er s/ >.

[ I ANA- Sub- 6]
| ANA, "Sub-TLVs for TLV Type 6",
<https://wwv. i ana. or g/ assi gnnent s/ npl s-1 sp- pi ng-
par anet er s/ >.

[ 1 ANA- TLV-r eq]
I ANA, "TLVs", <https://ww. iana.org/assignnents/npls-Isp-
pi ng- par aret er s/ >.
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