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Thi s docunent describes OSPF and |1 S-1S extensions for distributing
the link nunbers assigned to the links originating at a node.
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1. Introduction

When the links originating at each node in a network are numnbered
from1l to the nunber of such links for that node, an efficient
statel ess nulticast along an explicit P2MP path can be achieved
through using the link nunbers of the links on the path to represent
t he path.

Thi s docunent proposes OSPF and | S-1S extensions for distributing the
I'ink nunbers assigned to the links originating at a node which wll
support such multicast. After a controller such as PCE as a
controller has the link nunbers of the links originating at every
node, for an explicit P2MP path, the controller can send the ingress
the path represented by the link nunbers of the Iinks on the path.

1.1. Term nol ogy

LSA: Link State Advertisenent.
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OSPF:  Open Shortest Path First.
LSP: Link State Protocol data unit.
IS-1S: Internediate Systemto Internediate System
MT: Mul ti - Topol ogy.
TE: Traf fic Engi neering.
2. Extensions to OSPFv2

Thi s section describes extensions to OSPFv2 for distributing the link
nunbers assigned to the links of a node.

[ RFC7684] defines the OSPFv2 Extended Link TLV to advertise the
informati on about a link. Miltiple Link TLVs for the Iinks of a
router are included in the OSPFv2 Extended Link Opaque LSA of the
router. The OSPFv2 Extended Link TLV has the follow ng format:

0 1 2 3

01234567890123456789012345678901
i R L s e T e R h th s i S SR N S
| Type (1) | Length (Vari abl e) |
B T I e R i i i T S S e e I e ik oI I S S e S S
| Li nk Type | Reserved |
el i I e i it T e e e e i i T o S e e S e T R R
| Link 1D |
i e R i e i i i e i i St S N e S
| Li nk Dat a |
B T I e R i i i T S S e e I e ik oI I S S e S S
| Sub- TLVs (vari abl e) |
+-

i i i i i i S S S i e Hp S :r
Figure 1: OSPFv2 Extended Link TLV
Type: 1.
Length: Variable, dependent on Sub-TLVs.

Li nk Type, Link ID and Link Data: They are defined in Section A 4.2
of [RFC2328].

Reserved: MJST be set to 0 on transm ssion and MJST be ignored on
reception.
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Under the OSPFv2 Extended Link TLV for a link, a Link Nunber Sub-TLV
is defined for distributing the |link nunmber assigned to the link by
the router originating the LSA. A Link Nunber Sub-TLV is included in
the Link TLV for a link of Link Type Point-to-Point, Broadcast (i.e.,
link to LAN or Transit Network), or stub (i.e., link to stub
network). The Link Number Sub-TLV has the follow ng format:

0 1 2 3
01234567890123456789012345678901
T I T S S i T T S AR

| Type (TBD1) | Lengt h |
i e e s e e o e e e e b i o S N B S
| Li nk Number |

T i i P I Y S S T S S S
Figure 2: Link Number Sub-TLV
Type: TBD1. (Note this is the Sub-TLV Type, not the Link Type.)
Length: 2.

Li nk Nunber: A 2-octet field carrying the |link nunber assigned to
the link when the Link Type of the link in the OSPFv2 Extended
Li nk TLV containing this Sub-TLV is 1 (i.e., Point-to-Point
connection to another router), 2 (i.e., connection to a Transit
Net work or LAN), or 3 (i.e., connection to a stub network).

3. Extensions to OSPFv3

Thi s section describes extensions to OSPFv3 for distributing the link
nunbers assigned to the links of a node.

[ RFC8362] defines the OSPFv3 Extended Router LSA, which may include
mul tiple Router-Link TLVs.

Chen, et al. Expi res 30 Septenber 2025 [ Page 4]



Internet-Draft Advertise Link No March 2025

0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| LS Age | 1] 0] 1| 0x21 |
e L o i T e i R S
| Link State ID I
i e e R e o o e i ol S N B S
| Adverti sing Router |
B i s T T i i o S o T Ji I
| LS Sequence Nunber |
e s o i T e i R S

| LS Checksum | Length |
I i I S S S e S
| O |N x|V E B Opt i ons |
B i s T T i i o S o T Ji I
I

TLVs |
i R L s e T e R h th s i S SR N S
Figure 3: Extended Router-LSA

A Router-Link TLV defines a single router |ink.

0 1 2 3

01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type (1 - Router-Link) | Length (Vari abl e) |
R e s T o T S R El ok i R e e S S e o o s
| Link Type | 0 | Metric |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| Interface ID |
B i s T T i i o S o T Ji I
| Nei ghbor Interface ID |
R e s T o T S R El ok i R e e S S e o o s
| Nei ghbor Router 1D |
R e o T T e S S T ol S i T S s ik i I S I S S R S R
| Sub- TLVs |

:I-— B e T T R T i i S i S S i S S +—:I-
Figure 4: Router-Link TV
Under the Router-Link TLV for a link, a Link Nunber Sub-TLV is

defined. This Sub-TLV has the sane format as the Link Number Sub-TLV
def i ned above for the OSPFv2 Extended Link TLV.
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The Router-Link TLV for a link may include a Link Number Sub-TLV for
distributing the Iink nunber assigned to the |link by the router
originating the LSA.

4. Extensions to IS-IS

This section describes extensions to IS-1S for distributing the Iink
nunbers assigned to the links of a node.

The Extended IS Reachability TLV (Type 22) defined in [ RFC5305] may
contain Sub-TLVs (such as those for TE (Traffic Engineering)) that
apply to a link/interface to a neighbor. To encode nmultiple |inks or
interfaces to neighbors, the structure inside TLV is repeated.

The Multi-Topology (MI) Internediate Systens TLV (Type 222) defined
in [RFC5120] may contain Sub-TLVs (such as those for TE) that apply
toalink/interface. It is aligned with the Extended |IS Reachability
TLV (Type 22) but has an additional two bytes in front at the

begi nning of the TLV for MI-1D

A Link Number Sub-TLV is defined and used in the Extended 1S
Reachability TLV (Type 22) and/or MI Intermedi ate Systens TLV (Type
222) to advertise the link nunbers assigned to the |inks of a node.
The Link Nunber Sub-TLV has the follow ng format:
0 1 2 3
01234567890123456789012345678901
i I s I i i S SR S S S
| Type (TBD3) | Lengt h | Li nk Number |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
Figure 5: IS 1S Link Nunber Sub-TLV
Type: TBDS.
Length: 2.

Li nk Nunmber: A 2-octet field carrying the |link nunber assigned to
the |ink.

5. Security Considerations

TBD.
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6. | ANA Consi derati ons

Under "OSPFv2 Extended Link TLV Sub-TLVs registry” as defined in
[ RFC7684], I ANA is requested to assign a registry value for Link
Nunber Sub-TLV as fol |l ows:

| Val ue | Description | ref erence |
[} gttt ———— e p—p———————————————————— e o
| TBD1 |  Link Nunber | Thi s docunent |
e T . +

Under "OSPFv3 Ext ended-LSA Sub-TLVs registry" as defined in
[ RFC8362], I ANA is requested to assign a registry value for Link
Nunber Sub-TLV as fol | ows:

| Val ue | Description | ref erence |
[} e ———— e —_—_————————(————————— st o
| TBD2 | Link Nunber | Thi s docunent |
. R +

Under "Sub-TLVs for TLVs 22, 23, 25, 141, 222, and 223" for 1S IS TLV
Codepoints, IANA is requested to assign a codepoint for Link Number
Sub-TLV as foll ows:

B el sy el e e et ey e pm b pu e peje e o
| Sub- TLV Type| Sub- TLV Nane | 22| 23] 25| 141] 222] 223]| r ef er ence |
[ el el el bl ety ool ool b oo o oo oo pe e
| TBD3 | Li nk Nunber |ly |In|n ] n| y | n |This docunent|
I i i I I S I il S e S e e +
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