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I nt roduction

Advertisenment of link attributes by the Internediate Systemto
Internediate System (1S-1S) protocol in support of traffic

engi neering (TE) was introduced by [ RFC5305] and extended by

[ RFC5307], [RFC6119], [RFC7308], and [RFC8570]. Use of these

ext ensi ons has been associated with depl oynents supporting Traffic
Engi neering over Miltiprotocol Label Switching (MPLS) in the presence
of the Resource Reservation Protocol (RSVP), nore succinctly referred
to as RSVP-TE [ RFC3209].

For the purposes of this docunment, an application is a technol ogy
that makes use of link attribute advertisenents, exanples of which
are listed in Section 3.

In recent years, new applications that have use cases for many of the
link attributes historically used by RSVP-TE have been introduced.
Such applications include Segnment Routing (SR) Policy

[ SEGVENT- ROUTI NG and Loop-Free Alternates (LFAs) [RFC5286]. This
has introduced anmbiguity in that if a deploynent includes a mx of
RSVP- TE support and SR Policy support, for exanple, it is not
possi bl e to unanbi guously indicate which adverti senents are to be
used by RSVP-TE and which advertisenents are to be used by SR Policy.
If the topologies are fully congruent, this may not be an issue, but
any incongruence leads to anbiguity.

An exanpl e of where this anbiguity causes a problemis a network
where RSVP-TE is enabled only on a subset of its links. A link
attribute is advertised for the purpose of another application (e.qg.,
SR Policy) for a link that is not enabled for RSVP-TE. As soon as
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the router that is an RSVP-TE head end sees the link attribute being
advertised for that link, it assumes RSVP-TE is enabled on that Iink,
even though it is not. |[|f such an RSVP-TE head-end router tries to
set up an RSVP-TE path via that link, it will result in a path setup
failure.

An additional issue arises in cases where both applications are
supported on a link but the Iink attribute values associated with
each application differ. Current advertisenents do not support
advertising application-specific values for the sane attribute on a
specific |ink.

Thi s docunent defines extensions that address these issues. Also, as
evol ution of use cases for link attributes can be expected to
continue in the years to cone, this docunent defines a solution that
is easily extensible to the introduction of new applications and new
use cases.

1. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

Requi renments Di scussion

As stated previously, evolution of use cases for link attributes can
be expected to continue. Therefore, any discussion of existing use
cases is limted to requirenents that are known at the time of this
witing. However, in order to determne the functionality required
beyond what already exists in IS IS, it is only necessary to discuss
use cases that justify the key points identified in the introduction,
whi ch are

1. Support for indicating which applications are using the Iink
attribute advertisements on a link

2. Support for advertising application-specific values for the sane
attribute on a link

[ RFC7855] di scusses use cases and requirenents for Segnent Routing

(SR). Included anong these use cases is SR Policy, which is defined
in [ SEGVENT-ROUTING . |If both RSVP-TE and SR Policy are deployed in
a network, link attribute adverti senents can be used by one or both

of these applications. There is no requirenent for the |ink
attributes advertised on a given link used by SR Policy to be
identical to the link attributes advertised on that sane |ink used by
RSVP-TE; thus, there is a clear requirenent to indicate i ndependently
which Iink attribute advertisenments are to be used by each
appl i cation.

As the number of applications that may wish to utilize link
attributes may grow in the future, an additional requirenent is that
the extensions defined all ow the associati on of additiona
applications to link attributes without altering the fornmat of the
advertisements or introducing new backwards-conpatibility issues.

Finally, there may still be many cases where a single attribute val ue
can be shared among nultiple applications, so the solution nust

m nimze advertising duplicate link/attribute pairs whenever

possi bl e.

Legacy Advertisenents



Exi sting advertisenents used in support of RSVP-TE include sub-TLVs
for TLVs 22, 23, 25, 141, 222, and 223 and TLVs for Shared Ri sk Link
Group (SRLG advertisenent.

Sub-TLV val ues are defined in the "Sub-TLVs for TLVs 22, 23, 25, 141,
222, and 223" registry.

TLVs are defined in the "TLV Codepoi nts Registry".

3.1. Legacy Sub-TLVs

| Type | Description |
[ el e
| 3 | Administrative group (color) |
Fomm o - o m e e e e e e e e ee e +
| 9 | Maxi mum |i nk bandwi dt h |
Fom e e - - o e e e e e e e e e e e e e e e e e o +
| 10 | Maxi mum reservable |ink bandwi dth |
+o-m - - o e m e e e e e e e e e e +
| 11 | Unreserved bandw dth |
Fomm o - o m e e e e e e e e ee e +
| 14 | Extended Adnministrative G oup |
Fom e e - - o e e e e e e e e e e e e e e e e e o +
| 18 | TE Default Metric |
+o-m - - o e m e e e e e e e e e e +
| 33 | Unidirectional Link Delay |
Fomm o - o m e e e e e e e e ee e +
| 34 | Mn/Max Unidirectional Link Delay |
Fom e e - - o e e e e e e e e e e e e e e e e e o +
| 35 | Unidirectional Delay Variation |
+o-m - - o e m e e e e e e e e e e +
| 36 | Unidirectional Link Loss |
Fomm o - o m e e e e e e e e ee e +
| 37 | Unidirectional Residual Bandwi dth |
Fom e e - - o e e e e e e e e e e e e e e e e e o +
| 38 | Unidirectional Available Bandwi dth |
+o-m - - o e m e e e e e e e e e e +
| 39 | Unidirectional Utilized Bandwi dth |
Fomm o - o m e e e e e e e e ee e +

Tabl e 1: Sub-TLVs for TLVs 22, 23, 25,
141, 222, and 223

3.2. Legacy SRLG Advertisenents

TLV 138 (GWPLS- SRLG):
Supports links identified by |IPv4 addresses and unnunbered |i nks.

TLV 139 (I Pv6 SRLG):
Supports links identified by |IPv6 addresses.

Note that [ RFC6119] prohibits the use of TLV 139 when it is possible
to use TLV 138.

4. Advertising Application-Specific Link Attributes

Two new codepoints are defined to support Application-Specific Link
Attribute (ASLA) advertisenents:

1) Application-Specific Link Attributes sub-TLV for TLVs 22, 23, 25,
141, 222, and 223 (defined in Section 4.2).

2) Application-Specific Shared Ri sk Link Goup (SRLG TLV (defined
in Section 4.3).
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To support these new advertisenents, an application identifier bit
mask is defined to identify the application(s) associated with a
gi ven advertisenment (defined in Section 4.1).

In addition to supporting the advertisement of link attributes used
by standardi zed applications, link attributes can al so be adverti sed

for use by user-defined applications. Such applications are not

subj ect to standardi zation and are outside the scope of this
docunent .

The foll owing sections define the format of these new advertisements.
Application ldentifier Bit Mask

Identification of the set of applications associated with |ink
attribute advertisements utilizes two bit nasks. One bit nmask is for
standard applications where the definition of each bit is defined in
a new | ANA-controlled registry (see Section 7.4). A second bit mask
is for non-standard user-defined applications (UDAs).

The encodi ng defined below is used by both the Application-Specific
Link Attributes sub-TLV and the Application-Specific SRLG TLV.

0 1 2 3 4 5 6 7
T S S

| SABM Length + Fl ag | 1 octet
il T R Y

| UDABM Length + Fl ag | 1 octet

R L e T

| SABM 0 - 8 octets
T T

| UDABM 0 - 8 octets

e

SABM Length + Flag (1 octet): Standard Application ldentifier Bit
Mask Length + Fl ag

01234567
S e
| L] SABM Length |
R R e b

L-flag: Legacy Flag. See Section 4.2 for a description of how
this flag i s used.

SABM Length: Indicates the length in octets (0-8) of the Standard
Application ldentifier Bit Mask. The |length SHOULD be the
mninmumrequired to send all bits that are set.

UDABM Length + Flag (1 octet): User-Defined Application Identifier
Bit Mask Length + Flag

01234567
i S S

| R UDABM Lengt h|
i ok It S S R R

R Reserved. SHOULD be transmitted as 0 and MJUST be ignored on
receipt.

UDABM Length: Indicates the length in octets (0-8) of the User-
Defined Application Identifier Bit Mask. The |length SHOULD be
the mninmumrequired to send all bits that are set.

SABM (variable length): Standard Application Identifier Bit Mask
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(SABM Length * 8) bits
This field is omtted if SABM Length is O.

01234567 ..
e R R ok ok ok S

| R S| F|
I S S e ik S

R-bit: Set to specify RSVP-TE

S-bit: Set to specify Segment Routing Policy.

F-bit: Set to specify Loop-Free Alternate (LFA) (includes all LFA
types).

UDABM (variable length): User-Defined Application Identifier Bit
Mask

(UDABM Length * 8) bhits

01234567 ...
+- +- +- -+ F- - -+,

| c.
s T S S e e T
This field is omtted if UDABM Length is O.
| Note: SABM UDABM Length is arbitrarily linmted to 8 octets in
| order to ensure that sufficient space is left to advertise link
| attributes w thout overrunning the maxi mumlength of a sub-TLV.

Standard Application ldentifier Bits are defined and sent starting
with bit 0.

User-Defined Application Identifier Bits have no relationship to
Standard Application ldentifier Bits and are not nanaged by | ANA or
any other standards body. It is recomended that bits be used
starting with bit 0 so as to minimze the nunber of octets required
to advertise all UDAs.

For both SABM and UDABM the follow ng rules apply:

* Undefined bits that are transmtted MJUST be transmtted as 0 and
MUST be ignored on receipt.

* Bits that are not transmtted MJST be treated as if they are set
to O on receipt.

* Bits that are not supported by an inplenentati on MJST be ignored
on receipt.

Application-Specific Link Attributes Sub-TLV

A new sub-TLV for TLVs 22, 23, 25, 141, 222, and 223 is defined that
supports specification of the applications and application-specific
attribute val ues

Type: 16

Length: Variable (1 octet)

Val ue:
Application Identifier Bit Mask (as defined in Section 4.1)

Link Attribute sub-sub-TLVs -- format matches the existing



formats defined in [ RFC5305], [RFC7308], and [ RFC8570]

If the SABM or UDABM Length in the Application Identifier Bit Mask is
greater than 8, the entire sub-TLV MJST be ignored.

When the L-flag is set in the Application Identifier Bit Misk, all of
the applications specified in the bit mask MJST use the | egacy
advertisenents for the corresponding link found in TLVs 22, 23, 25,
141, 222, and 223, in TLV 138, or in TLV 139 as appropriate. Link
attribute sub-sub-TLVs for the corresponding link attributes MJUST NOT
be advertised for the set of applications specified in the Standard
or User-Defined Application ldentifier Bit Masks, and all such
adverti senents MJST be ignored on receipt.

Mul tiple Application-Specific Link Attributes sub-TLVs for the sane
Iink MAY be advertised. Wen nultiple sub-TLVs for the sanme link are
advertised, they SHOULD advertise non-conflicting application/
attribute pairs. A conflict exists when the sanme application is
associated with two different values for the sanme link attribute for
a given link. 1In cases where conflicting values for the sane
application/attribute/link are advertised, the first advertisenent
received in the | owest-nunbered LSP SHOULD be used, and subsequent
advertisements of the sanme attribute SHOULD be i gnored

For a given application, the setting of the L-flag MJST be the sane
in all sub-TLVs for a given link. 1[In cases where this constraint is
violated, the L-flag MJUST be considered set for this application

If link attributes are advertised associated with zero-length
Application ldentifier Bit Masks for both standard applications and
user -defi ned applications, then any standard application and/or any
user-defined application is permtted to use that set of link
attributes so long as there is not another set of attributes
advertised on that sane link that is associated with a non-zero-

I ength Application Identifier Bit Mask with a matching Application
Identifier Bit set.

| ANA has created a new registry of sub-sub-TLVs to define the link
attribute sub-sub-TLV codepoints (see Section 7.3). This docunent
defines a sub-sub-TLV for each of the existing sub-TLVs listed in
Section 3.1, except as noted below The format of the sub-sub-TLVs
mat ches the format of the corresponding | egacy sub-TLV, and | ANA has
assigned the | egacy sub-TLV identifier to the correspondi ng sub-sub-
TLV.

4.2.1. Special Considerations for Maximum Li nk Bandw dt h

Maxi mum | i nk bandwi dth is an application-independent attribute of the
l'ink. Wen advertised using the Application-Specific Link Attributes
sub-TLV, nmultiple values for the sane |ink MJUST NOT be adverti sed.
This can be acconplished nost efficiently by having a single
advertisement for a given link where the Application Identifier Bit
Mask identifies all the applications that are maki ng use of the val ue
for that I|ink.

It is also possible to advertise the sane value for a given link
multiple times with disjoint sets of applications specified in the
Application ldentifier Bit Mask. This is less efficient but stil
val i d.

It is also possible to advertise a single advertisenment with zero-
| ength SABM and UDABM so | ong as the constraints discussed in
Sections 4.2 and 6.2 are acceptabl e.

If different values for maxi mum|link bandwidth for a given link are
advertised, all values MJST be ignored.



4.2.2. Special Considerations for Reservabl e/ Unreserved Bandwi dth

Maxi mum reservabl e |ink bandwi dth and unreserved bandwi dth are
attributes specific to RSVP-TE. \When advertised using the
Application-Specific Link Attributes sub-TLV, bits other than the
RSVP-TE (R-bit) MJST NOT be set in the Application Identifier Bit
Mask. |If an advertisement of maxi mum reservable |ink bandw dth or
unreserved bandwi dth is received with bits other than the RSVP-TE bit
set, the advertisenent MJST be ignored.

4.2.3. Considerations for Extended TE Metrics

[ RFC8570] defines a nunber of dynanic performance netrics associ ated
with alink. It is conceivable that such metrics could be nmeasured
specific to traffic associated with a specific application

Therefore, this docunment includes support for advertising these link
attributes specific to a given application. However, in practice, it
may well be nore practical to have these netrics reflect the
performance of all traffic on the link regardl ess of application. In
such cases, advertisenments for these attributes will be associated
with all of the applications utilizing that link. This can be done
either by explicitly specifying the applications in the Application
Identifier Bit Mask or by using a zero-length Application ldentifier
Bit Mask.

4.3. Application-Specific SRLG TLV
A new TLV is defined to advertise application-specific SRLGs for a
given link. A though simlar in functionality to TLV 138 [ RFC5307]
and TLV 139 [RFC6119], a single TLV provides support for |Pv4, |Pv6,
and unnunbered identifiers for a link. Unlike TLVs 138 and 139, it
utilizes sub-TLVs to encode the link identifiers in order to provide
the flexible formatting required to support multiple Iink identifier
types.
Type: 238
Length: Nunmber of octets in the value field (1 octet)

Val ue:
Nei ghbor System | D + pseudonode ID (7 octets)

Application ldentifier Bit Mask (as defined in Section 4.1)
Length of sub-TLVs (1 octet)
Li nk Identifier sub-TLVs (variabl e)
0 or nore SRLG val ues (each value is 4 octets)
The following Link lIdentifier sub-TLVs are defined. The val ues

chosen intentionally match the equival ent sub-TLVs from [ RFC5305],
[ RFC5307], and [ RFC6119].

E pesfuspumumsfummely oo e s s s s
| Type | Description |
| 4 | Link Local/Renpote lIdentifiers [RFC5307] |
Fom e e - - o e e e e e e e e e e e e e e e e e e e e memao o +
| 6 | I'Pv4 interface address [ RFC5305] |
+o-m - - T +
| 8 | I'Pv4 nei ghbor address [ RFC5305] |
Fomm o - o m e e e e e e e e e e e e e e e e eeoe—o - +
| 12 | IPv6 Interface Address [ RFC6119] |



Table 2

At | east one set of link identifiers (I1Pv4, IPv6, or Link Local/
Renote) MJST be present. Miltiple occurrences of the sanme identifier
type MUST NOT be present. TLVs that do not neet this requirenent
MUST be i gnor ed.

Mul tiple TLVs for the sane |ink MAY be adverti sed.

VWhen the L-flag is set in the Application Identifier Bit Mask, SRLG
val ues MJUST NOT be included in the TLV. Any SRLG val ues that are
advertised MJST be ignored. Based on the link identifiers
advertised, the corresponding | egacy TLV (see Section 3.2) can be
identified, and the SRLG val ues advertised in the | egacy TLV MJST be
used by the set of applications specified in the Application
Identifier Bit Msk.

For a given application, the setting of the L-flag MJST be the sane
inall TLVs for a given link. In cases where this constraint is
violated, the L-flag MJST be considered set for this application

Attri bute Advertisenents and Enabl ement

Thi s docunent defines extensions to support the advertisenment of
application-specific link attributes.

Whet her the presence of link attribute advertisenments for a given
application indicates that the application is enabled on that |ink
depends upon the application. Simlarly, whether the absence of |ink
attribute advertisenents indicates that the application is not
enabl ed depends upon the application

In the case of RSVP-TE, the advertisenment of application-specific
link attributes inplies that RSVP is enabled on that link. The
absence of RSVP-TE application-specific link attributes in

conbi nation with the absence of |egacy advertisenents inplies that
RSVP i s not enabled on that |ink

In the case of SR Policy, the advertisenent of application-specific
link attributes does not indicate enabl ement of SR Policy on that
link. The advertisenents are only used to support constraints that
may be applied when specifying an explicit path. SR Policy is
inmplicitly enabled on all links that are part of the SR-enabl ed

t opol ogy i ndependent of the existence of link attribute

adverti senents.

In the case of LFA the advertisenent of application-specific link
attributes does not indicate enabl ement of LFA on that |ink.
Enabl ement is controlled by local configuration

In the future, if additional standard applications are defined to use
this mechanism the specification defining this use MIST define the
rel ati onshi p between application-specific link attribute

adverti senents and enabl enent for that application

Thi s docunent allows the advertisement of application-specific link
attributes with no application identifiers, i.e., both the Standard
Application ldentifier Bit Mask and the User-Defined Application
Identifier Bit Mask are not present (see Section 4.1). This supports
the use of the link attribute by any application. |In the presence of
an application where the advertisenent of link attribute
advertisements is used to infer the enabl enent of an application on
that link (e.g., RSVP-TE), the absence of the application identifier
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6. 2.

6. 3.

| eaves ambi guous whet her that application is enabled on such a link
Thi s needs to be considered when nmaki ng use of the "any application"
encodi ng.

Depl oynment Consi derati ons

Thi s section discusses depl oynment considerations associated with the
use of application-specific link attribute advertisenents.

Use of Legacy Advertisenents

Bit identifiers for standard applications are defined in Section 4.1
Al of the identifiers defined in this docunent are associated with
applications that were already deployed in sone networks prior to the
witing of this docunent. Therefore, such applications have been
depl oyed using the | egacy adverti senents. The standard applications
defined in this docunment may continue to use | egacy adverti senents
for a given link so long as at |east one of the follow ng conditions
is true:

* The application is RSVP-TE

* The application is SR Policy or LFA, and RSVP-TE is not depl oyed
anywhere in the network.

* The application is SR Policy or LFA RSVP-TE is deployed in the
network, and both the set of links on which SR Policy and/or LFA
advertisenents are required and the attribute values used by SR
Policy and/or LFA on all such links are fully congruent with the
links and attribute val ues used by RSVP-TE

Under the conditions defined above, inplenentations that support the
extensions defined in this docunent have the choice of using | egacy

advertisenents or application-specific advertisenents in support of

SR Policy and/or LFA. This will require inplenentations to provide

control s specifying which types of advertisenents are to be sent and
processed on receipt for these applications. Further discussion of

the associated issues can be found in Section 6. 3.

New applications that future documents define to make use of the
adverti senents defined in this docunent MJUST NOT nmeke use of | egacy
advertisenents. This sinplifies depl oyment of new applications by
elimnating the need to support nultiple ways to advertise attributes
for the new applications.

Use of Zero-Length Application Identifier Bit Msks

Link attribute advertisenments associated with zero-length Application
ldentifier Bit Masks for both standard applications and user-defined
applications are usable by any application, subject to the
restrictions specified in Section 4.2. |f support for a new
application is introduced on any node in a network in the presence of
such advertisenents, these advertisenments are pernmitted to be used by
the new application. |If this is not what is intended, then existing
adverti senents MJST be readvertised with an explicit set of
applications specified before a new application is introduced.

I nteroperability, Backwards Conpatibility, and M grati on Concerns

Exi sting depl oynents of RSVP-TE, SR Policy, and/or LFA utilize the

| egacy advertisements listed in Section 3. Routers that do not
support the extensions defined in this docunent will only process

| egacy advertisenents and are likely to infer that RSVP-TE is enabl ed
on the links for which | egacy advertisements exist. It is expected
that depl oynents using the | egacy advertisements will persist for a
significant period of time. Therefore, deploynents using the



extensions defined in this docunment in the presence of routers that
do not support these extensions need to be able to interoperate with
the use of |egacy advertisenents by the | egacy routers. The

foll owi ng subsections discuss interoperability and backwards-
conmpatibility concerns for a nunber of depl oynent scenari os.

6.3.1. Miltiple Applications: Conmmon Attributes with RSVP-TE

In cases where nultiple applications are utilizing a given link, one
of the applications is RSVP-TE, and all link attributes for a given
link are cormmon to the set of applications utilizing that |ink,
interoperability is achieved by using | egacy adverti senents and
sendi ng application-specific advertisements with the L-flag set and
no link attribute values. This avoids duplication of link attribute
advertisenents.

6.3.2. Miltiple Applications: Al Attributes Not Shared with RSVP-TE

In cases where one or nore applications other than RSVP-TE are
utilizing a given Iink and one or nore link attribute values are not
shared with RSVP-TE, it is necessary to use application-specific
advertisenments as defined in this docunent. Attributes for
applications other than RSVP-TE MJUST be advertised using application-
specific advertisements that have the L-flag clear. In cases where
some link attributes are shared with RSVP-TE, this requires duplicate
advertisenents for those attributes.

These guidelines apply to cases where RSVP-TE i s not using any
advertised attributes on a link and to cases where RSVP-TE is using
some link attribute advertisenments on the link but some |ink
attributes cannot be shared with RSVP-TE

6.3.3. Interoperability with Legacy Routers

For the applications defined in this docunent, routers that do not
support the extensions defined in this docunent will send and receive
only legacy link attribute advertisements. So long as there is any

| egacy router in the network that has any of the applications

enabl ed, all routers MJST continue to advertise link attributes using
| egacy advertisements. |In addition, the link attribute val ues
associated with the set of applications supported by | egacy routers
(RSVP-TE, SR Policy, and/or LFA) are al ways shared since |egacy
routers have no way of advertising or processing application-specific
values. Once all legacy routers have been upgraded, nigration from

| egacy advertisenents to ASLA advertisenments can be achieved via the
fol |l owi ng steps:

1) Send ASLA advertisenents while continuing to advertise using
| egacy (all advertisements are then duplicated). Receiving
routers continue to use | egacy advertisenents.

2) Enable the use of the ASLA advertisements on all routers.

3) Renove | egacy advertisenents.

When the mgration is conplete, it then beconmes possible to advertise
i ncongruent val ues per application on a given |ink

Note that the use of the L-flag is of no value in the migration
Docunent s defini ng new applications that make use of the application-
specific advertisenents defined in this docunent MJST di scuss
interoperability and backwards-conpatibility issues that could occur
in the presence of routers that do not support the new application

6.3.4. Use of Application-Specific Advertisenments for RSVP-TE



The extensions defined in this document include RSVP-TE as one of the
applications. It is therefore possible, in the future, for

i npl ementations to mgrate to the use of application-specific
advertisenents in support of RSVP-TE. This could be done in the

foll owi ng stepw se nanner:

1) Upgrade all routers to support the extensions in this docunent.

2) Advertise all legacy link attributes using ASLA advertisenents
with the L-flag clear and R-bit set. At this point, both Iegacy
and application-specific advertisenments are being sent.

3) Renove | egacy advertisenents.

| ANA Consi der ati ons

This section lists the protocol codepoint changes introduced by this
docunent and the rel ated updates made by | ANA

For the new registries defined under the "IS-1S TLV Codepoi nts"
registry with the "Expert Review' registration procedure (see
Sections 7.3 and 7.5), guidance for designated experts can be found
in [ RFC7370].

.1. Application-Specific Link Attributes Sub-TLV

| ANA has registered the new sub-TLV defined in Section 4.2 in the
"Sub-TLVs for TLVs 22, 23, 25, 141, 222, and 223" registry.

B ooty ety ety Clems ety Slemsfems ety e fmsfesfesfey Semsfesfesfesfed emsfefefefends
| Type | Description | 22| 23] 25 | 141 | 222 | 223

[ ety Sy plp—p——r pl—p—_— j—j——— —pp—j—" jj—p—j—t— plp—p—j——
| 16 | Application-Specific |y |y | y(s) |y |y |y |
| | Link Attributes | | | | | | |
+------ R i F-- -t - - - +----- +----- +----- +

Table 3

.2. Application-Specific SRLG TLV

| ANA has registered the new TLV defined in Section 4.3 in the ISI1S
"TLV Codepoi nts Registry”

[ ool e el e el b b b pey e peje e pe e o
| Value | Description | TTH] LSP | SNP | Purge

Yo oo === === d ===t ===+
| 238 | Application-Specific SRLG| n | vy | n | n |
+------- I T e +----- +----- +----- +------- +

Table 4

. 3. Sub-sub-TLV Codepoints for Application-Specific Link Attributes
Regi stry

| ANA has created a new registry titled "Sub-sub-TLV Codepoints for
Application-Specific Link Attributes" under the "IS-1S TLV

Codepoi nts" registry to control the assignment of sub-sub-TLV
codepoints for the Application-Specific Link Attributes sub-TLV
defined in Section 7.1. The registration procedure is "Expert
Revi ew' as defined in [RFC8126]. The initial contents of this
registry are as follows:

| Type | Description | Reference



7.

4.

| 0-2 | Unassi gned | |
S I e S +
| 3 | Administrative group (color) | [ RFC5305]
Fommmaa - T > S IR +
| 4-8 | Unassigned | |
Fomm oo o e e e e e e e e e e e e e e R +
| 9 | Maxi mum |ink bandw dt h | [RFC5305]

S I O S +
| 10 | Maxi mumreservable |ink bandwidth | [RFC5305] |
Fommmaa - T T S IR +
| 11 | Unreserved bandw dth | [ RFC5305] |
Fomm oo o e e e e e e e e e e e e e e R +
| 12-13 | Unassigned | |
S I e S +
| 14 | Extended Adm nistrative G oup | [ RFC7308]
Fommmaa - T T S IR +
| 15-17 | Unassi gned | |
Fomm oo o e e e e e e e e e e e e e e R +
| 18 | TE Default Metric | [ RFC5305]

S I O S +
| 19-32 | Unassigned | |
Fommmaa - I T S IR +
| 33 | Unidirectional Link Delay | [ RFC8570]
Fomm oo o e e e e e e e e e e e e e e R +
| 34 | Mn/Max Unidirectional Link Delay | [RFC8570]

S I O S +
| 35 | Unidirectional Delay Variation | [RFC8570]
Fommmaa - T T S IR +
| 36 | Unidirectional Link Loss | [ RFC8570] |
Fomm oo o e e e e e e e e e e e e e e R +
| 37 | Unidirectional Residual Bandwi dth | [RFC8570] |
S I O S +
| 38 | Unidirectional Available Bandwi dth | [ RFC8570]
Fommmaa - T T S IR +
| 39 | Unidirectional Uilized Bandwi dth | [RFC8570] |
Fomm oo o e e e e e e e e e e e e e e R +
| 40-255 | Unassigned | |
S I e S +

Table 5
| ANA has al so added the following notes to this registry:

Not e: For future codepoints, in cases where the docunent that
defines the encoding is different fromthe document that assigns
the codepoint, the encoding reference MJST be to the docunent that
defines the encoding.

Note: If a link attribute can be advertised both as a sub-TLV of
TLVs 22, 23, 25, 141, 222, and 223 and as a sub-sub-TLV of the
Application-Specific Link Attributes sub-TLV defined in RFC 8919,
then the sane nunerical code should be assigned to the |ink
attribute whenever possible.

Link Attribute Application ldentifiers Registry

| ANA has created a new registry titled "Link Attribute Application
Identifiers" under the "Interior Gateway Protocol (IGP) Paraneters"
registry to control the assignnent of Application lIdentifier Bits.
The registration policy for this registry is "Expert Review' as
defined in [RFC8126]. Bit definitions SHOULD be assigned such that
all bits in the |lowest avail able octet are allocated before assigning
bits in the next octet. This minimzes the nunber of octets that

will need to be transmitted. The initial contents of this registry
are as follows:



| Bit # | Nane |

| O | RSVP-TE (R-bit) |
N o m e e e e e e e e e +
| 1 | Segnent Routing Policy (S-bit) |
AR, T +
| 2 | Loop-Free Alternate (F-bit) |
Fomm o - o m e e e e e e i e e ee oo +
| 3-63 | Unassigned |
N o m e e e e e e e e e +
Table 6

7.5. Sub-TLVs for TLV 238 Registry

| ANA has created a new registry titled "Sub-TLVs for TLV 238" under
the "I S-1S TLV Codepoi nts" registry to control the assignment of sub-
TLV types for the Application-Specific SRLG TLV. The registration
procedure is "Expert Review' as defined in [RFC8126]. The initial
contents of this registry are as foll ows:

[ el oo s s s s s sl oot 1}
| Value | Description | Reference

[ sl s ety e ey o}
| 0-3 | Unassi gned | |
R ppe—— T IR +
| 4 | Link Local/Renote Identifiers | [RFC5307] |
B o mm e e e e e e e e e e e memmao-- o m e e e - +
| 5 | Unassi gned | |
E oo e e e e e e e e oo oo M +
| 6 | I'Pv4 interface address | [ RFC5305]

R ppe—— S T +
| 7 | Unassigned | |
B o mm e e e e e e e e e e e memmao-- o m e e e - +
| 8 | I'Pv4 nei ghbor address | [ RFC5305]

E oo e e e e e e e e oo oo M +
| 9-11 | Unassi gned | |
R ppe—— T IR +
| 12 | IPv6 Interface Address | [RFC6119]

B o mm e e e e e e e e e e e memmao-- o m e e e - +
| 13 | I'Pv6 Nei ghbor Address | [RFC6119]

E oo e e e e e e e e oo oo M +
| 14-255 | Unassi gned | |
R ppe—— T IR +

Table 7
| ANA has al so added the following note to this registry:

Note: For future codepoints, in cases where the docunent that
defines the encoding is different fromthe docunment that assigns
the codepoint, the encoding reference MIST be to the docunent that
defines the encoding.

8. Security Considerations

Security concerns for IS-1S are addressed in [I1SOL0589], [RFC5304],
and [ RFC5310]. While 1S 1S is deployed under a single admnistrative
domai n, there can be depl oynents where potential attackers have
access to one or nore networks in the 1S 1S routing domain. 1In these
depl oynents, the stronger authentication nmechani sns defined in the

af orement i oned documents SHOULD be used

Thi s docunent defines a new way to advertise link attributes.



Tampering with the information defined in this docunment may have an
effect on applications using it, including inpacting traffic

engi neering as discussed in [RFC8570]. As the advertisenents defined
in this docunent linmt the scope to specific applications, the inpact
of tanmpering is simlarly linmited in scope.
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