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1. Introduction

Net wor k operators are going for a BGP-only routing protocol for
certain networks |ike Massively Scal ed Data Centers (MSDCs).

[ RFC7938] describes the requirenent, design and operational aspects
for use of BGP as the only routing protocol in MSDCs. The underlying
I'ink and topol ogy informati on between BGP routers is abstracted in
this design for inproving scalability and stability in a large scale
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network. As a result, a detailed topology view consisting of nodes,
links and prefixes that is avail abl e when operating |ink-state
routing protocols is not available in these BGP-only networKks.

BGP Link-State (BGP-LS)[ RFC9552] enabl es advertisenment of a link
state topology fromlink-state | GP protocols via BGP that can be
consunmed by a controller or in general any software component to get
a conpl ete topol ogy view of the network. BGP-LS extensions for
adverti senent of certain aspects of a BGP topology for the Egress
Peer Engi neering (EPE) use-case [ RFC9087] are specified in [ RFC9086].
Thi s docunent | everages the BGP-LS extensions that were defined for
EPE and other BGP-LS features. The docunent specifies the procedures
for advertising the underlying topology in a BGP-only networKk.

1.1. 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] [ RFC8174] when, and only when, they appear in al
capital s, as shown here

2. BGP Routing in the Fabric

The applicability of this specificationis linted to those

depl oynents where BGP is used as hop-by-hop routing protocol between
directly connected nodes in the fabric. Wile a data-center design
[ RFC7938] is used as a reference, the topology advertisenent and its
use for conputation nay al so apply to other networks with BGP-only
fabric or to BGP-only portions of a |arger network topol ogy.

BGP hop- by-hop routing can be setup using EBGP singl e-hop sessions

over individual |inks between directly connected routers using their
link addresses for peering as described in [ RFC7938]. 1In such a
desi gn, the neighbors’ |ink addresses nmay be provisioned for peering

and the EBGP session operating directly over the link perforns the
moni toring of the neighbor on that link. A variation of this design
woul d be that the EBGP session is setup between directly connected
routers using their | oopback sessions. The nmechanisns for discovery
of the neighbor’s link addresses and their nonitoring on a per link
basis are outside the scope of this docunent.

Though this docunent uses the EBGP based design as a reference, it
does not preclude other alternate designs using |BGP

Thi s docunent does not change base BGP routing protocol operations in

the BGP-only network fabric that provides routing using the BGP best
path sel ection process [ RFC4271]
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3. Topol ogy Collection Mechani sm

To provide a topological viewin networks where BGP is the only
routing protocol, each BGP router advertises information about its

| ocal node, links, and prefixes. Figure 1 describes a typica

depl oynent scenario. Every BGP router in the network is enabled for
BGP- LS and fornms BGP-LS sessions with one or nmore centralized BGP-LS
speakers over which it sends its local topology informtion

Each BGP router MAY al so receive the topology information from al
other BGP routers via these centralized BGP-LS speakers. This way,
any BGP router (as also the centralized BGP-LS speakers) MAY obtain
aggregated Link-State information for the entire BGP network. An

ext ernal conponent (e.g. a controller) can obtain this information
fromthe centralized BGP-LS speakers or directly by doing BGP-LS
peering to the BGP routers. An internal software conponent on any of
the BGP routers (e.g. TE nodul e) can also receive the entire BGP
network topology information fromits |ocal BGP process.

R +
| Controller |
S TR +
N
I
%
o e e e o +
| BGP-LS Speaker | A +
| (Centralized) | | Controller |
IR + - +
N N N N
(I I
S + | S + |
I I (I
% % v oV
S + S + S + S IR +
| BGP | | BGP | | BGP | <-->| Local |
| Router | | Router | . . . | Router | | Consuner |
R + R + R + TS +
N N N
I I
Local Info Local Info Local Info
(node & links) (node & links) (node & 1inks)

Figure 1: Link State Information Collection in a BGP Network
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3.1. Peering Mdels

The peering nodel described above relies on the base BGP | Pv4 or |Pv6
routing underlay (e.g. as described in [RFC7938]) or any other
mechani sm for reachability for the BGP-LS session establishnent with
the centralized BGP speakers. A variation of this nodel would be to
setup reachability to the centralized BGP speakers (or controller)
over the out of band managenent network and for each BGP router in
the fabric to use this managenent network for the BGP-LS session
establishnent with the centralized BGP speakers. This variation
renoves the dependency between the topol ogy | earning via BGP-LS from
the reachability over the BGP routing in the fabric.

Anot her alternate design would be to enable the BGP-LS address-fam ly
as well on the hop-by-hop EBGP sessions in the underlay described in
[ RFC7938]. This approach results in the topol ogy information being
fl ooded via BGP-LS hop-by-hop along the BGP routers in the network.

O her peering designs for BGP-LS sessions may al so be possible and
they are not precluded by this docunent.

4. Advertising BGP-only Network Topol ogy

BGP- LS [ RFC9552] defines the BGP-LS NLRI types (i.e. Node NLRI, Link
NLRI and Prefix NLRI) along with their corresponding BGP-LS Attribute
(i.e. Node Attribute, Link Attribute or Prefix Attribute) and the
TLVs that map to the respective NLRI and Attribute for each type.

[ RFC9086] specifies the BGP Protocol IDto be used for signaling BGP
EPE information and the sane is used for advertising of topol ogy
information in a BGP-only network.

[ RFC9514] defines the BGP-LS NLRI that can be used to advertise
Segnment Routing for I Pv6 (SRv6) Segnment ldentifier (SID) information
instantiated on a BGP Router

[1-D.ietf-idr-bgp-1s-sr-policy] defines the BGP>-LS NLRIs that can be
used to advertise information about Segment Routing (SR) Policies
instantiated on a BGP Router headend.

The foll owi ng sub-sections specify the use of these encodings by a
router runni ng BGP protocol

4.1. Node Advertisenents

[ RFC9552] defines Node NLRI Type and the Node Descriptor TLVs as
fol | ows:
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0 1 2 3
01234567890123456789012345678901
Tl i I S S

| Protocol-1D |

T S S T i o S S e i e S I S i S

| I dentifier I
| (64 bits) |
B I i st ST S I S S S S S S S S e S S S S ik o S N S S S
/1 Local Node Descriptors (variable) /1

e i S T S S T T S it S S S S

[ RFCO086] introduces additional Node Descriptor TLVs for BGP protoco
that are required to be used.

The foll owi ng Node Descriptors TLVs MJST appear in the Node NLRI as
Local Node Descri ptors:

*  Aut ononpus System Nunmber (TLV 512), which contains the adverti sing
rout er ASN.

* BGP Router-1D (TLV 516), which contains the BGP ldentifier of the
originating BGP router

The BGP-LS Attribute associated with the Node NLRI MAY include the
followi ng TLVs that are defined in respective docunents to signal the
router properties and capabilities (Section 5.1 defines the
procedures for their advertisenents):
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The above |ist of TLVs is not exhaustive but

BGP LS for BGP-only

SR Local Bl ock

Fabric Cct ober 2025
+
| Reference Docunent |
ety e ———(—(—(—(—(—(—(——(——
| [RFC8814] |
B eSO +
| [ RFC9552] |
e e T T eI Uy +
| [ RFC9552] |
Ry +
| [ RFC9552] |
B eSO +
I
e e T T eI Uy +
| [ RFC9085] |
Ry +
| [ RFC9085] |
B eSO +
| [ RFC9085] |
e e T T eI Uy +
| [RFC9514] |
Ry +

Table 1: Node Attribute TLVs

time of witing of this docunent.

4.2. Link Advertisenents

[ RFC9552] defines Link NLR
TLVs as foll ows:

0

1

2

indicative as of the

Type and its Node and Li nk Descri ptor

3

01234567890123456789012345678901

R i i i
| Protocol-ID

i S S S o S S

Identifier
(64 bits)

i S T i S S L S AT i Su S

11

Local

Node Descriptors (variabl e)

11

T T S S e T s S S S S S SE S S

11

Renot e Node Descriptors (variable)

11

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 Descriptors (variabl e)
el i I e i it T e e e e i i T o S e e S e T R R

11
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The foll owing Node Descriptors TLVs MJST appear in the Link NLRI as
Local Node Descriptors

*  Aut ononpbus System Nunber (TLV 512), which contains the adverti sing
router ASN.

* BGP Router-1D (TLV 516), which contains the BGP lIdentifier of the
originating BGP router.

The foll owi ng Node Descriptors TLVs MJST appear in the Link NLRI as
Renot e Node Descriptors:

*  Aut onomous System Number (TLV 512), which contains the peer ASN

* BGP Router-ID (TLV 516), which contains the BGP Identifier of the
peer BGP router.

The foll owing Link Descriptors TLVs MJST appear in the Link NLRI as
Li nk Descriptors:

* Link Local/Renote lIdentifiers (TLV 258) containing the 4-octet
Li nk Local ldentifier followed by the 4-octet Link Renote
Identifier. The value 0 MJUST be used for the Link Renote
Identifier when the value is unknown.

In addition, the follow ng Link Descriptors TLVs SHOULD appear in the
Li nk NLRI as Link Descriptors based on the address fam |y used for
setting up the BGP Peering or the addresses configured on the |inks:

* | Pv4d Interface Address (TLV 259) contains the address of the loca
i nterface through which the BGP session is established using | Pv4
addr ess.

* | Pv4 Nei ghbor Address (TLV 260) contains the | Pv4 address of the
peer interface used by the BGP session establishnent using | Pv4
addr ess.

* |1Pv6 Interface Address (TLV 261) contains the address of the |oca
interface through which the BGP session is established using | Pv6
addr ess.

* | Pv6 Nei ghbor Address (TLV 262) contains the | Pv6 address of the

peer interface used by the BGP session establishnment using | Pv6
addr ess.
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The BGP-LS Attri bute associated with the Link NLRI
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MAY i ncl ude the

followi ng TLVs that are defined in respective docunents to signal the
router’s | ocal
defines the procedures for their advertisenents)

Tal aul i kar,

et al.

i nks’

properties and capabilities (Section 5.2

Descri ption | Reference Docunent |
Li nk MSD | [ RFC8814] |
------------------------- T
Admi ni strative group | [ RFC9552] |
(col or) | |
------------------------- e
Maxi mum | i nk bandwi dth | [ RFC9552] |
------------------------- S
TE Default Metric | [ RFC9552] |
------------------------- e
SRLG | [ RFC9552] |
------------------------- e
Li nk Narme | [ RFC9552] |
------------------------- S
EPE Peer Node SID | [ RFC9086] |
------------------------- e
EPE Peer Adj SID | [ RFC9086] |
------------------------- e
EPE Peer Set SID | [ RFC9086] |
------------------------- S
SRv6 End. X SID | [ RFC9514] |
------------------------- e
Uni directional link | [RFC8571] |
del ay | |
------------------------- Fom e e e e e oo+
M n/Max Unidirectional | [RFC8571] |
Iink del ay | |
------------------------- e
Uni directional del ay | [RFC8571] |
variation | |
------------------------- Fom e e e e e oo+
Uni directional |ink | [ RFC8571] |
| oss | |
------------------------- e
L2 Bundl e Menber | [ RFC9085] |
------------------------- e
Ext ended Administrative | [ RFC9104] |
group (color) | |
------------------------- T
Table 2: Link Attribute TLVs
Expires 23 April 2026 [ Page 9]
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The above list of TLVs is not exhaustive but indicative as of the
time of witing of this docunent.

4.3. Prefix Advertisenents

[ RFC9552] defines Prefix NLRI Type and its Node and Prefix Descriptor
TLVs as foll ows:

0 1 2 3
01234567890123456789012345678901
R i i i
| Protocol-ID |
R et e s i o e s i i
| Identifier |
| (64 bits) |
B T S i T s i i e e SEI S
/1 Local Node Descriptors (variable) /1
I S i o T s S S S e s s T
/1 Prefix Descriptors (variable) /1
B i aT T e e o S o S S S I T et sl o ST S S S S S S

The foll owi ng Node Descriptors TLVs MJST appear in the Prefix NLRl as
Local Node Descri ptors:

*  Aut onompous System Number (TLV 512), which contains the advertising
router ASN.

* BGP Router-ID (TLV 516), which contains the BGP Identifier of the
originating BGP router

The Prefix Descriptor MIST contain the I P Reachability Information
TLV (TLV 265) to identify the prefix.

Thi s docunent defines a new BGP Route Type TLV that MJST be incl uded
in the Prefix Descriptor when the BGP node advertises the Prefix
NLRI. The format of this TLV is as foll ows:

0 1 2 3
01234567890123456789012345678901
B T S i T s i i e e SEI S
| Type | Length |
O e i o R i i I R S e o
| Route Type |

i S e T o

Wher e:

Type: 2-octet field with val ue TBD.
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Length: 2-octet field with value set to 1.

Route Type: 1-octet with the foll owi ng val ues defi ned:

+o-m o - o o m m e e e e e e e e e e e e e e e eee— oo on +
| Val ue| Type | Descri ption |
Fomm - - o m e e e oo - o m e e e e e e e e e e e e e e e e e e e e e e e e e o +
| 1 | Local | Local interface prefix e.g. Loopback |
| 2 | Attached | Directly attached node’s prefix e.g host |
| 3 | External BG | Prefix |earnt via EBGP |
| 4 | Internal BGP | Prefix learnt via | BGP |
| 5 | Redistributed | Prefix redistributed into BGP |

Figure 2: BGP Route Types

The BGP-LS Attribute associated with the Prefix NLRI MAY include the

followi ng TLVs that are defined in respective docunents to signal the
router’s own prefix properties and capabilities (Section 5.3 defines

the procedures for their advertisenents):

[ ey Ll ety et
| TLV Code Point | Description | Reference Docunent |
| 1155 | Prefix Metric | [ RFC9552] |
o e S o e e e +
| 1158 | Prefix SID | [ RFC9085] |
. e +
| 1162 | SRv6 Locat or | [RFC9514] |
. e T e +
| 1170 | Prefix Attributes Flags | [RFC9085] |
o e S o e e e +
| 1171 | Source Router Ildentifier | [RFC9085] |
. e +

Table 3: Prefix Attribute TLVs

The above |ist of TLVs is not exhaustive but indicative as of the
time of witing of this docunent.

4.4. SR Policy Advertisenments
[I-D.ietf-idr-bgp-ls-sr-policy] defines SR Policy Candi date Path NLRI

Type with its Headend Node and SR Policy Candi date Path Descri ptor
TLVs as fol |l ows:

Tal aul i kar, et al. Expires 23 April 2026 [ Page 11]
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0 1 2 3
01234567890123456789012345678901
Tl i I S S

| Protocol-1D |

T S S T i o S S e i e S I S i S

| I dentifier I
| (64 bits) |
B i aT T e e o S o S S S I T et sl o ST S S S S S S
/1 Headend (Node Descri ptors) /1
B T S i T s i i e e SEI S
/1 SR Policy Candi date Path Descriptors (variable) /1

T T S S T o S S S DU S SEp S S

The Headend Node Descriptors TLVs are the sanme as specified in
Section 4.1. The semantics for the SR Policy Candidate Path
Descriptor TLVs and the TLVs associated with the BGP-LS Attribute are
used as specified in [I-D.ietf-idr-bgp-Is-sr-policy].

4.5. SRv6 SID Adverti sements

[ RFC9514] defines SRv6 NLRI Type and its Local Node and SRv6 SID
Descriptor TLVs as foll ows:

0 1 2 3
01234567890123456789012345678901
+- - - - - - - -+

| Protocol-ID |

el i I e i it T e e e e i i T o S e e S e T R R

| Identifier |
| (8 octets) |
I e I S R s S i ik N RN SR S
| Local Node Descriptors (variable) /1
B i s T T i i o S o T Ji I
| SRv6 SI D Descriptors (variable) /1
i I i S i S it N DR DU SRS

The Local Node Descriptors TLVs are the sane as specified in

Section 4.1. The semantics for the SRv6 SID Descriptor TLVs and the
TLVs associated with the BGP-LS Attribute are used as specified in

[ RFC9514] .
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5

5.

Procedur es

In a network where BGP is the only routing protocol, the BGP-LS
session is used to advertise the necessary infornmation about the

| ocal node properties, its local |inks' properties and where
necessary the prefix’s owned by the node. TE Policies, that are
instantiated on the local node (i.e. when it is the head-end for the
policy), along with their properties are also advertised via the BGP-
LS session. This information, once collected across all BGP routers
in the network, provides a conplete topology view of the network
Many of these attributes are not part of the base BGP protoco
operations and are either configured or provided by other conponents
on the router. This information needs to be collected fromwthin
the node and advertised out via BGP-LS

The foll owi ng sections describe the procedures for the propagation of
the BGP-LS NLRIs on a BGP router into the BGP-LS session. These
procedures for propagation of BGP topology information via BGP-LS
SHOULD be applied only in deploynments and use-cases where necessary
and SHOULD NOT be applied in every BGP depl oyment when BGP-LS is
enabl ed. |Inplementations MAY provide a configuration option to
enabl e these procedures in required depl oynents.

1. Advertisenment of Router’s Node Attributes

Advertisement of the Node NLRI via BGP-LS by each BGP router in a
BGP-only network enables the discovery of all the router nodes in the
topol ogy. The Node NLRI MJST be generated by a BGP router only for
itself and even when there are no attributes to be advertised al ong
withit.

The Node attributes defined currently related to Segnment Routing (SR
[ RFC8402] have been described in Table 1 and are to be advertised
when SR is enabled. This includes:

* Al SR enabl ed routers support the default SR algorithm O and MJST
advertise it in the SR Algorithm TLV. Oher algorithms (including
Fl exi bl e Al gorithm [ RFC9350]) SHOULD be adverti sed when supported.

* The Segnent Routing G obal Bl ock (SRGB) provisioned on the router
which is used by BGP Prefix SIDs [ RFC8669] and other SR contro
pl ane protocols on the router MJST be advertised. The value for
Flags field in the TLV is not defined for BGP protocol and MJST be
set to O by the originator and i gnored by receivers.
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* The Segment Routing Local Bl ock (SRLB) provisioned on the router
whi ch MAY be used by BGP EPE SIDs [ RFC9086] SHOULD be adverti sed.
The value for Flags field in the TLV is not defined for BGP
protocol and MJST be set to O by the originator and ignored by
receivers

* The Node | evel MsD provides the Node's capabilities for SR SID
operations and SHOULD be adverti sed.

* \When the router supports SR Flexible Al gorithns and is provisioned
with the Flexible AlgorithmDefinition (FAD), then it MJST
adverti se the sane.

The Node Name Attri bute SHOULD be adverti sed when avail abl e.

Thi s docunent introduces sone of the TE concepts into BGP-only
networks. Provisioning of TE Router-1D with a unique address
normal |y associated with a | oopback interface on the router enables
TE use-cases for both IPv4 and | Pv6 SHOULD be supported. The BGP
Router-1D along with the ASN al so provides the capability for

uni quely identifying a BGP router in the network.

O her Node Attributes applicable to a BGP Router nay al so be incl uded
and this docunent does not describe the exhaustive |ist.

5.2. Advertisenent of Router’s Local Links Attributes

Each BGP router in a BGP-only network al so advertises its local links
using the Link NLRIs thru BGP-LS. The Link NLRI for a given link
between two BGP routers is advertised as uni-directional |ogica

"hal f-1ink" and its Iink descriptors allow the correlation between
the two NLRIs "half-1inks" originated by the peering routers to
describe the bi-directional logical link and its attributes on both
routers.

The discovery of all the links and their local and renote identifiers
in a BGP-only network relies on the design that uses EBGP sessions
over each interconnecting link using the link I P addresses (refer
[RFC7938]). In this case, a Link NLRI MJST be generated by a BGP
router for each of its local link regardl ess of whether it has any
link attributes to be advertised for it.
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When doing EBGP nulti-hop sessions between directly connected BGP
routers, the underlying link information would need to | earn by sone
di scovery protocol or provisioning entity. The nechanisns to |earn
the underlying link information for BGP-LS adverti senments are outside
the scope of this docunment. However, to provide a true |link topol ogy
picture, the advertisenent of underlying |inks is RECOVWENDED f or
nost use-cases instead of a single EBGP peering representation of a
link between the routers using their |oopback addresses.

The Link NLRI represents an adjacency between BGP routers and its
association with the underlying Layer 3 link. Wen the underlying
Layer 3 link or the BGP session on top of it goes down, the Link NLR
MUST be wi thdrawn by the BGP router. The nonitoring of I|inks,
detecting of their failures and notification to BGP may be performed
usi ng mechani sms |i ke BFD. This enables faster detection of failures
and verification of the underlying |inks.

Advertisenent of the Link NLRIs via BGP-LS by each BGP router in a
BGP-only network enables the discovery of all the active links in the

t opol ogy.

TE attributes for links have been traditionally associated with Link
State Routing protocols. However, with the ability to discover the
link topol ogy via BGP-LS as specified in this docunent, the TE
attributes and their principles can also be applied to a network
running BGP al one. The TE attributes for a |ink have been descri bed
in Table 2 and MAY be adverti sed when TE use-cases are enabled. This
i ncl udes:

* The maxi mum bandwi dth of a link is its protocol independent
attribute and SHOULD be adverti sed.

* TE concepts of Administrative Goups (also known as affinities)
and Shared Ri sk Link Goups (SRLGs) MAY be provisioned |locally on
I'inks and then MUST be adverti sed.

* The BGP base protocol does not operate with link metrics, however,
a TE nmetric concept can be introduced in a BGP only network as
wel | for TE use-cases. |Inplenentations MAY provide the ability to
provision TE nmetric value for a link for BGP use including a
different default value for it. The TE nmetric attribute SHOULD be
advertised for each Iink when configured and its default value is
taken as 100. Wen not advertised for a link, inplenentations who
intend to use the TE metric MJST assune the value to be 100.
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* The delay and loss TE netrics for links are nmeasured via MPLS
Perf ormance Monitoring [ RFC6374] and their measurenent nechani sm
over a link are independent of the routing protocol. The sane
mechani sm MAY be enabl ed in BGP-only networks and their val ues
advertised via BGP-LS

The Link attributes defined currently related to the Segnment Routing
feature BGP EPE [ RFC9086] have been described in Table 2 and are to
be advertised when SR use-cases are enabled. This includes:

* The BGP Peering SIDs provide a functionality simlar to Adjacency-
SID (refer [RFC8402]) in BGP-only networks. |nplenentations
SHOULD al | ocate the BGP Peer-Adjacency SID for all its Iinks and
the BGP Peer-Node SID for all its peer routers. |nplenmentations
MAY al | ocate the BGP Peer-Set SID based on |ocal configuration

* The Link | evel MSD provides the per link capabilities for SR SID
operations and SHOULD be advertised when the router |inks have
differing capabilities.

The use of Layer 3 bundle |inks which conprise of multiple layer 2
menber |inks are often used in BGP networks. Wen BGP session is
configured over such a layer 3 link, the link attributes of the
underlying layer 2 links MAY be advertised individually using the L2
Bundl e Menber TLV. The applicable attributes for the L2 |inks are
described in [ RFCO085] .

The Link Nane Attribute MAY be adverti sed when avail abl e

QO her Link Attributes applicable to a BGP Router nay al so be incl uded
and this docunent does not describe the exhaustive |ist.

5.3. Advertisenent of Router’s Prefix Attributes

Advertisenment of the Prefix NLRI via BGP-LS may be required only in
specific use-cases. Since the base BGP protocol along with its
extensions already signals Prefix reachability via different NLR s,
there is no necessity to duplicate the information via BGP-LS
session. However, for specific use-cases related to SR Traffic

Engi neering (SR-TE), it is required for each router to advertise it's
Prefix SID(s) (refer [RFC8402]) that can be used to direct traffic
via specific BGP routers. Advertising such BGP Prefix SID for every
BGP router provides this key attribute via BGP-LS and avoi ds the
requi renent for the consuner of the topology information (e.g. a
controller or local TE process) to tap into other BGP NLR

i nformation.
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Advertisenent of the Prefix NLRI via BGP-LS MJUST be done for its

|l ocally configured prefixes (e.g. its |oopback interface address) and
when BGP is advertising the BGP Prefix SID ([RFC38669]) for it. The
advertisenent of the Prefix NLRI via BGP-LS for other prefixes |earnt
by the router MAY be done based on the specific use-case requirenent
and the BGP Route Type as described in Figure 2 indicates the type of
route bei ng adverti sed.

The Prefix attributes defined currently related to SR [ RFC8402] have
been described in Table 3 and MAY be adverti sed when SR i s enabl ed.
Thi s incl udes:

* The Prefix SID TLV is included with the SID advertised as the
index to be consistent with the Label-1ndex TLV of BGP Prefix SID
attribute. The default algorithmis MJST be set to O by the
originator except in the case where a local prefix is associated
with a specific SR Algorithm The flags are defined as the nost
significant 8 bits of the 16 bit field defined for Label-1ndex TLV
in [ RFC8669] .

* For certain SR-TE uses, the Prefix Metric value MAY be incl uded
and it is set based on the SR-TE conputati on based on the |ink-
state topol ogy | earnt via BGP-LS

O her Prefix Attributes applicable my al so be included and this
docunent does not describe the exhaustive |ist.

5.4. Advertisenent of Router’s SR Policy Candidate Path Attributes

SR Policies that are setup using SR-TE nechani sns MAY be instantiated
on a BGP router. One use-case that results in such SR Policy
instantiation on a BGP router is described later in this docunment in
Section 6.2. Advertising such SR Policy Candidate Paths instantiated
for every BGP router as head-end via BGP-LS provides the consuner of
the topology information (e.g. a controller or local TE process) a
policy view of the BGP fabric as well.

The procedures for advertisement of the SR Policy Candi date Path NLRI
via BGP-LS MJST be done only for its locally instantiated SR Policies
and as specified in [I-D.ietf-idr-bgp-Is-sr-policy]. Inplenmentation
MAY provide configuration options to control the specific set of SR
Policies that are to be advertised fromthe | ocal node.

5.5. Advertisenment of Router’s SRv6 SID Attributes
The SRv6 End SID instantiated on a BGP router can be used to signa

SRv6 capabilities for the supported services. The advertisenent of
the SRv6 SID NLRI via BGP-LS nay be required on SRv6 capable routers.
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The SRv6 SID attributes have been described in [ RFC9514] and MAY be
adverti sed when SRv6 is enabl ed. This includes:

* The SRv6 Endpoi nt Behavi or defines specific behaviors for the SRv6
SI D and must be adverti sed.

6. Usage of BGP Topol ogy

Thi s section describes sone of the use-cases for the building of the
BGP topology information as specified in this docunent and | everagi ng
it for enabling new functionality.

6.1. Topology View for Monitoring

The BGP-LS advertisenment of the BGP topol ogy as specified in this
docunent provides a |ive topol ogy view of the BGP network for an
application or controller that is nmonitoring the network. The

topol ogy viewis fromthe BGP protocol perspective and includes the
underlying links as well that aids in network nmonitoring as well as
di agnostics use-cases. BGP-LS is the de-facto protocol for

nort hbound propagati on of network topology related information for
nmost |1 GP networks and extending this capability for BGP-only networks
all ows existing controllers and applications to consune the
informati on with sonme increnmental BGP protocol awareness.

6.2. SR-TE in BG Networks

The SR-TE use-case for BGP builds on top of functionality specified
in [ RFC8669] and al so described in [ RFC8670]. The BGP SR Prefix SID
signal ed, provides the basic connectivity between all BGP routers
using their | oopback addresses. This provides the basic best-effort
paths in the network using the base BGP deci sion process that is
unchanged. BGP and other overlay routes and services recurse on top
of these | oopback addresses of the egress nodes and the forwarding is
done via the BGP SR Prefix SID labels in the underlay. Wile this
versi on of the docunent focuses on the exanples with MPLS datapl ane
instantiation for SR, the sane is applicable for the | Pv6 datapl ane
instantiation (SRv6) as well.

SR-TE for BGP provides underlay paths through the network for the
overlay routes and services with specific SLA requirenents and use-
cases |li ke path disjointness, |ow |atency paths, inclusion or

excl usi on and other TE consi derati ons.

[ RFC9256] specifies the SR Policy architecture. [RFC9830] and
[ RFC9831] describes the extensions to BGP for signaling of SR
Policies froma controller to the SR-TE headend BGP router. BGP-LS
has been extended to allow signaling of the SR Policies from SR-TE
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head-end to controllers via [I-D.ietf-idr-bgp-1s-sr-policy] which
allows the controllers to learn the state of SR Policies instantiated
on routers in the network. This docunent conpletes the nissing piece
that is related to getting the BGP topology information fromall the
routers to a controller as well the | ocal SRTE process on each router
for their path conmputation requirenents.

The signaling of SR Polices fromcontroller to SR-TE headend and
reporting of the state back to the controller can al so be done using
PCEP ([ RFC8664], [RFC8281], [RFC8231]). However, the BGP topol ogy

| earning via BGP-LS which is specified in this docunent is also
required for the deploynents that uses PCEP in the BGP-only network.

The topol ogy collected via BGP-LS in a BGP-only fabric in a Segnent
Rout i ng depl oynent conprise of:

* The properties of every BGP router node and the Prefix SIDs to
reach that node

* The properties of all the |links between the BGP routers and the
Peer - Adj acency- SIDs (and other EPE SIDs) corresponding to them
that allow directing traffic over specific links and/or to
speci fic nei ghbors.

* The properties and state of the SR Policies instantiatied on each
of the BGP routers along with their end points, their properties
and nost inmportantly the Binding SID to steer traffic into the SR
Pol i ci es.

This topology information allows a conputation node to build SR
Policies for services over the BGP fabric for a given traffic
engi neering objective at any given node.

The topol ogy of the BGP fabric is advertised to a centralized
controller or application for use-cases that need a centralized
conmputation of SR Policy which can then be signaled to the SR-TE
head- end node via PCEP or BGP-SRTE. The topol ogy may al so be
distributed to any node in the BGP fabric to be used by its |local SR
TE process to perform path conmputation for its own SR Policies for
use-cases that are addressed by |ocal conputation

A high level sumary of the key topology information advertised via
BGP-LS by BCGP routers can be used for TE conputations as foll ows
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* The BGP SR Prefix SIDs and the BGP EPE Peering Adjacency SIDs
provi de the equivalent of the IGP Prefix and Adjacency SIDs and
can be used to direct traffic to a specific BGP router and over a
specific BGP peer session or link respectively. Traffic for the
BGP SR Prefix SIDs follow the path conputed by the BGP deci sion
process.

* The TE metric can be used to tailor the choice of specific paths
in the network for SR TE

* The TE adnministrative group (also known as affinities) and SRLG
attributes can be configured over links to enabl e conputation of
paths with inclusion and exclusion of specific Iinks or paths that
are nmutual ly disjoint.

* The enabling of link delay and | oss neasurenents and their
adverti senents can help nonitoring the link quality and carve out
pat hs based on | atency and ot her SLA requirenents.

* The signaling of the Node and Link MSD allows controllers to
instantiate SR Policies based on the capability of the routers.

This section attenpts to highlight and describe at a high |l evel sone
of the possible SR-TE solutions and use-cases in a BGP-only network.
The actual SR-TE conputation and al gorithms are outside the scope of
this docunent.

7. 1 ANA Consi derations
I ANA naintains a registry called "Border Gateway Protocol - Link
State (BGP-LS) Paraneters" with a sub-registry called "Node Anchor
Li nk Descriptor and Link Attribute TLVs".

Thi s docunent requests the allocation follow ng TLV codepoi nts:

S o m e e e e e e e e e e e e e e e e eeeo— o on o +
| TLV Code | Descri ption | Ref erence |
| Point | | |
TS oo e m e e e e e e e e e e e e e e e e e ma o - T +
| TBD | BGP Route Type | this docunent |
S o m e e e e e e e e e e e e e e e e e eee—o o on oo +
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8.

10.

10.

Security Considerations

Procedures and protocol extensions defined in this docunent do not
affect the BGP security nodel. See the 'Security Considerations’
section of [RFC4271] for a discussion of BGP security. Also refer to
[ RFC4272] and [ RFC6952] for analysis of security issues for BGP

[ RFC9552] defines BGP-LS NLRI to which the extensions defined in this
docunent apply. Section 10 of [RFC9552] al so applies to these
extensions. The procedures defined in this docunent, by thensel ves,
do not affect the BGP-LS security nodel discussed in [ RFC9552].

The BGP-LS extensions specified in this docunment enabl e topol ogy
visibility and traffic engineering use-cases within a BGP-only fabric
as described in this docunent. BGP-LS operates within a trusted
domain and its security considerations apply to BGP sessions when
carrying topology information. The topology information distributed
by BGP-LS is expected to be used entirely within this trusted donain
whi ch conprises a single AS or nultiple ASes/domains within a single
provi der network. Therefore, precaution is necessary to ensure that
the topology information advertised via BGP-LS sessions is limted to
nodes in a secure manner within this trusted donain.

Additionally, it should be considered that the export of detail ed
topol ogy i nformati on, as described in this docunment, constitutes a
risk to confidentiality of mssion-critical or commercially sensitive
i nformati on about the network. BGP-LS peerings are not automatic and
require configuration; thus, it is the responsibility of the network
operator to ensure that only trusted nodes (that include both routers
and controller applications) within the trusted domain are configured
to receive such information.
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