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Abstract

In certain network deploynents, a single operator has multiple

Aut ononpbus Systens(AS) to facilitate ease of managenent. A nmultiple
AS network design could also be a result of network nergers and
acquisitions. In such scenarios, a centralized Inter-domain TE
approach coul d provide nost optinmal allocation of resources and the
nost controlled path placenment. BGP-LS-EPE
[I-D.ietf-idr-bgpls-segnent-routing-epe] describes an extension to
BGP Link State (BGP-LS) for the advertisenment of BGP Peering Segnents
along with their BGP peering node and inter-AS |ink information, so
that efficient BGP Egress Peer Engineering (EPE) policies and
strategi es can be conputed based on Segment Routing. This docunent
descri bes extensions to the BGP-LS EPE to enable it to be used for
inter-AS Traffic-Engineering (TE) purposes.

Requi renent s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF). Note that other groups nay al so distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”
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This Internet-Draft wll expire on Cctober 21, 2019.
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Copyright (c) 2019 I ETF Trust and the persons identified as the
docunment authors. Al rights reserved.

This docunent is subject to BCP 78 and the I ETF Trust’s Legal
Provisions Relating to | ETF Docunents
(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 License text as described in Section 4.e of
the Trust Legal Provisions and are provided wi thout warranty as
described in the Sinplified BSD License.
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1. | nt roducti on

Segnent Routing (SR) | everages source routing. A node steers a
packet through a controlled set of instructions, called segnents, by
prependi ng the packet with an SR header with segnent identifiers
(SID). A SID can represent any instruction, topological or service-
based. SR segnents allows to enforce a flow through any topol ogi cal
path or service function while maintaining per-flow state only at the
i ngress node of the SR donmai n.

As there is no per-path state in the network, the bandw dth
managenent for the paths is expected to be handled by a centralized
entity which has a conpl ete view of:

1. Up-to-date topol ogy of the network
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2. Resources, States and Attributes of |inks and nodes of the
net wor k

3. Run-tine utilization/availability of resources

The BGP Li nk-State extensions provide nmechani snms whereby |ink-state
and TE informati on can be propagated n a network and a consuner of
such BGP LS updates may build topol ogy, provide bandw dth cal enderi ng
and other traffic engineering services. The centralized entity can
be such a consunmer (also referred to as controller). |In the case of
mul ti-AS networks, the controller needs to | earn the per-AS network
information and the inter-AS link information thus arriving at a
consol idated Traffic Engi neering Dat abase which can be used to
conpute end-to-end Traffic Engineering Path. The controller can

| earn the topology, link-state and TE i nformati on fromeach of the AS
networks either by participating in their 1Gs or by listening to BGP
LS updates [RFC7752]. Simlar information about the inter-AS Iinks
can be learnt via BGP-LS EPE [I-D.ietf-idr-bgpls-segnent-routing-epe]
along with extensions defined in this docunet.

Ref er ence Topol ogy

The controller learns TE attributes of all the |links, including the
inter-AS |inks and uses the attributes to conpute constrai ned paths.
The controller should be able to correlate the inter-AS [inks for

bi di recti onal connectivity from both ASes.
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Figure 1. Reference D agram
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The reference diagram from
[I-D.ietf-spring-segnent-routing-central -epe] represents nultiple
Aut ononbus Systens connected to each other. Wen the Miultiple ASes
bel ong to sanme operator and are organi sed into separate domains for
operational purposes, it is advantageous to support Traffic-

Engi neering across the ASes including the inter-AS |links. The
controller has visibility of all of the ASes by nmeans of | GP topol ogy
exported via BGP-LS [ RFC7752], or other neans. |In addition, the
inter-AS links and the | abels associated with the inter-AS Iinks are
exported via [I-D.ietf-idr-bgpls-segnent-routing-epe]. The
controller needs to correlate the information acquired fromall of
the ASes, including the inter-AS links in order to get a view of the
uni fied topology so that it can build end-to-end Traffic-Engi neered
pat hs.

3. Fast Reroute Label

[I-D.ietf-spring-segnent-routing-central -epe] section 3.6 describes
mechani snms to provide Fast Reroute (FRR) protection for the EPE
Labels. The BGP-LS EPE [I-D.ietf-idr-bgpls-segnment-routing-epe]
describes "B" bit to indicate that a PeerNodeSID or PeerAdjSID is
eligible for backup. However, it does not specify what is the
behavi our when the failure kicks-in. The controller needs to know
which |inks are used for protection so that adm ssion control and
failure sinulation can be done effectively and appropriate inter-AS
links used for path construction.

Thi s docunment defines a new flag "F' in the Peering SIDs TLV to
indicate a SID as an FRR SID. Wth the "F" flag set, the protection
for any peering SID can be specified using another PeerAdj Sl D,

Peer NodeSI D or PeerSetSID to the controller. |If the protection is
achieved by fallback to local IP |ookup, FRR SID SHOULD not be
advertised. The link(s) represented by the FRR SIDwi |l carry the
traffic when there is a failure. These SIDs are included as an FRR
SIDs in the peerAdj SI D, Peer NodeSI D and Peer Set SI D adverti senents.

T S
| VI L| B|] P| F] Rsvd |
e

Figure 2: Peering SID TLV Fl ags For mat

* F-Flag: FRR Label Flag: If set, the peer SID where the FRR Label
appears i s using backup links represented by FRR Label.

Hegde, et al. Expi res October 21, 2019 [ Page 4]



Internet-Draft BGP-LS extensions for Inter-AS TE using EPE April 2019

4.

TE Link attributes of Peer Node SID

In any eBGP depl oynent, the peering session can be either single-hop
of multi-hop. For single-hop eBGP sessions, the peering address is
that of the directly attached interface to which the session is

pi nned down. For nulti-hop eBGP session, the peering adress is
reachabl e over nore than one interface and that the peering session
is not pinned down to any of the directly attached interfaces.

A Peer Node Segnent is a segnent describing a peer, including the SID
(PeerNodeSID) allocated to it. The link descriptors for the

Peer NodeSI D i ncl ude the addresses used by the BGP session encoded
using TLVs as defined in [RFC7752]. Since the eBGP session can be
either single-hop or multi-hop, the I P address used by BGP session as
| ocal / nei gbour is not sufficient to identify the underlaying
interface(s). Al so, the controller needs to know the |inks
associated with the PeerNodeSID, to be able derive TE |ink

attributes. This can be achieved by including the interface | ocal

and renote addresses in the Link attributes in PeerNodeSI D NLRI

Peer Adj SID MUST be advertised for each inter-AS |ink for the purposes
of inter-AS TE. The PeerAdj SID should contain |ink TE attri butes
such as bandw dth, adm n-group etc. The PeerAdj SID shoul d al so
contain the local and renote interface | Pv4/1Pv6 addresses which is
used for correlating the links. PeerNodeSID SHOULD contain the
additional attribute of link |ocal address which is used by the
controller to find correspondi ng Peer Adj SI D and hence the
corresponding |link TE attri butes.

A peer Adj segnent carries mandatory |ink descriptors as |ocal and
remote link id. Renote link id of the neighboring ASBR i s not
readily available. [I-D.ietf-idr-bgpls-segnment-routing-epe] suggests
to carry the value 0" for the renote Iink id. The Controller needs
to associate the links in both directions to effectively handle
failure notifications and for this purpose a unque renote link is
necessary. The renote link I D cannot be manually configured on the
router as the link-ids generally change over router reboot etc and
hence manual configuration is operationally very difficult to nmanage.
Thi s docunment mandates adverti sement of |ocal and renote iterface
addresses for the inetr-AS TE purposes.

The Unnunbered interface is not in the scope of this docunent.
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Hegde,

BGP- LS extensi ons for

| TLV Code |
| Poi nt |

Descri ption

| Pv4 Local
Addr ess
| Pv6 Local
Addr ess

Fi gure 3:

Exanpl e Advertisenents

i nterface]|

i nterface|

Inter-AS TE usi ng EPE 2019

Apri |

| IS1STLV |
| / Sub-TLV |

Ref er ence |
(RFC/ Secti on) |

I
|
22/ 12 |
I

Li nk Addresses carried as attributes

The bel ow di agram represents two ASBR routers and inter-AS |inks

between them The inter-AS |inks
and L2 as shown in the diagram or
A3->B3 as shown in the diagram be

coul d be connected via switches L1
via Point-to-point Iinks A2->B2,
ow. In the bel ow exanple, lets

assunme peerNodeSID 1 is configured to use peerAdj SID 10002 t hen

Peer NodeSID 1 wi ||
is eligible for
a"F" bit set,

have the B bit
backup. Label
whi ch means 10002

| Loc Node Descr:
| Rt Node Descr

| Li nk Descr:
|

| Link 1P (new: |
|Link 1P (new): A2:B2 |
| Peer NodeSI D: 1 |
| Peer Set SI D (optional) |

Al: Bl

N| Loc Node Descr:
L| Rmt Node Descr
R| Li nk Descr:

I

| Link I'P (new):
| Link 1P (new):

et al.
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set whi ch neans the Peer NodeSI D 1

10002 is added to the Peer NodeSI D with

s a backup for PeerNodeSID 1.

| Loc Node Descr:

| Rt Node Descr

| Li nk Descr LinkLocRmID: 1:0

| Link 1P (mandatory): Al: Bl|

+
| Peer Adj SI D: 10001 |
| SRLG |
|affinity group |
| MaxB/ W |

+

N| Loc Node Descr:
L| Rmt Node Descr
R| Li nk Descr LinkLocRntID: 2:0

I|Link I P (nmandatory): A2: B2|

| Peer Adj SI D: 10002 |
| SRLG |
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Figure 4. Exanple Advertisenents
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6.

10.

10.

Backward Conpatibility

The extension proposed in this docunment is backward conpatible with
procedures described in [I-D.ietf-idr-bgpls-segnent-routing-epe] and
[I-D.ietf-spring-segnment-routing-central-epe]

Security Consi derations
TBD

| ANA Consi derati ons

No new TLV code points are needed.
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