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Abstract

Thi s docunent defines a YANG data nodel that can be used to configure
and nanage Segnent Routing extensions in BGP.

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 (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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.”

This Internet-Draft will expire on Decenber 28, 2018.
Copyright Notice

Copyright (c) 2018 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Docunents
(https://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. 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
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the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.

This docunent may contain material from | ETF Docunents or |ETF

Contri butions published or nmade publicly avail abl e before Novenber
10, 2008. The person(s) controlling the copyright in some of this

material may not have granted the I ETF Trust the right to all ow

nodi fi cations of such material outside the | ETF Standards Process.

Wt hout obtaining an adequate |license fromthe person(s) controlling

the copyright in such materials, this docunent may not be nodified
outside the | ETF Standards Process, and derivative works of it may
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it for publication as an RFC or to translate it into |anguages other

than Engli sh.
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1. Introduction

YANG [ RFC6020] is a data definition | anguage that was introduced to

O~NOOOOUITURADRMWWWN
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define the contents of a conceptual data store that all ows networked

devices to be managed usi ng NETCONF [ RFC6241]. YANG is proving

rel evant beyond its initial confines, as bindings to other interfaces

(e.g. ReST) [RFC8040] and encodi ngs other than XML (e.g. JSON)
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[ RFC7951] are being defined. Furthernore, YANG data nodels can be
used as the basis of inplementation for other interfaces, such as CLI
and programmtic APIs.

Thi s docunent defines the YANG nodel for Segnment Routing specific
extensions in BGP

1.1. Requirenents Language

The key words "MJST", "MJST NOT", "REQU 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] [RFCB174] when, and only when, they appear in al
capitals, as shown here

2. BGP Segnent Routing Yang nodel
2.1. Overview

Segrment Routing (SR), as defined in
[I-D.ietf-spring-segnent-routing], |everages the source routing

par adi gm where a node steers a packet through an ordered |ist of
instructions, called segnents. SR, thus, allows enforcing a fl ow

t hrough any topol ogical path and/or service chain while naintaining
per-flow state only at the ingress nodes to the SR domai n.

When applied to i pv6 data-plane (i.e. SRv6), the ordered set of
instructions are realized via SRv6 SIDs. The various functions and
behavi ors corresponding to network progranmi ng using SRv6 are
specified in [I-D.filsfils-spring-srv6-network-programi ng].

Thi s docunment defines Yang nodel for the Segnent Routing extensions
applicable for BGP as foll ow ng:

0o Prefix sid extensions in the context of SR MPLS, as described in
[I-D.ietf-idr-bgp-prefix-sid].

0 Egress Peer Engineering (EPE) as described in [I-D.ietf-spring-
segnent - routi ng-central - epe] .

0 BGP signaled SR Policy as described in
[I-Dietf-idr-segnment-routing-te-policy].

0 Automatic Steering as described in

[I-D.ietf-spring-segnent-routing-policy] and
[I-D.ietf-idr-segnent-routing-te-policy].
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0 SRv6 VPN extensions as described in [I-D. draft-dawa-idr-
srv6-vpn].

The Yang extensions proposed in this nbodel augnent the base BGP nodel
defined in [I-D.ietf-idr-bgp-nodel].

Not e: Base BGP npdel does not have a common structure for BGP RIB.
The pl acehol der containers defined in this nodel can be renoved once
base BGP npdel has the BGP RI B structure.

The nodeling in this docunment conplies with the Network Managenent
Dat astore Architecture (NVDA) [RFC8342]. The operational state data
is conbined with the associated configuration data in the same
hierarchy [I-D.ietf-netnod-rfc6087bis]. Wen protocol states are
retrieved fromthe NVDA operational state datastore, the returned
states cover all "config true" (rw) and "config false" (ro) nodes
defined in the schenma.

SR Prefix SID (SR MPLS)

Prefix SID attribute in B&G& in the context of SR MPLS, carries the
| abel index and SRGB bl ock information

0 The configuration to attach the | abel index is nodeled as a new
route-policy set action. BGP policy actions fromthe BGP policy
nmodul e defined in base BGP yang nodel [I-D.ietf-idr-bgp-nodel] are
augnmented for this purpose.

0 The configuration related to SR Mapping Server in the context of
BGP prefix SID, is TBD.

0 Prefix SID attribute received with the BG route is nodel ed under
BGP AF npde for select address famlies. This information is
appl i cabl e per route.

Egress Peer Engi neering

Egress Peer Engineering (EPE) in the context of Segment Routing is
described in [I-D.ietf-spring-segnment-routing-central-epe]. EPE is
enabled in the context of BGP nei ghbor session. Three different
types of EPE SIDs nanely, Peer node SID, Peer adjacency SID and Peer
set SID correspond to the segnments required for source routed inter
domai n paths. EPE SID(s) for each type above, can be statically
configured or dynamically allocated by the node. Further, FRR backup
policy and backup SID can be specified per EPE. The configuration
and state for the EPE paraneters is nodel ed by augnenting the

nei ghbor container defined in the base BGP nodel
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[I-D.ietf-idr-bgp-nmodel]. The configuration and the applied config
state are applicable for neighbor-groups as well.

2. 4.

SR Policy

Architecture for SR Policies is described in
[I-D.ietf-spring-segnent-routing-policy]. BGP Signaled SR Policies
are described in the [I-D.ietf-idr-segnent-routing-te-policy].
Fol I owi ng Yang extensions for SR Policy configuration and state data
are applicabl e:

(0]

Addition of identies extending the BGP- AFl - SAFI base identity.
This is to add two new address fanmilies nanely | Pv4 SR-policy and
| Pv6 SR-policy, as described in
[I-D.ietf-idr-segnent-routing-te-policy].

BGP Signaled SR Policy candidate paths. These refer to the
explicit candidate paths signaled via BGP as SAFl NLRI's, state of
which is applicable in the context of BGP speaker process. This
i s nodel ed by adding SR Policy address fam |y specific container
under generic BGP afi-safi list entry defined in the base BGP
nodel [I-D.ietf-idr-bgp-nodel]

On Demand SR Policy candi date paths. These refer to the dynanmic
candi date paths as described in
[I-D.ietf-spring-segnent-routing-policy]. There are two parts to
this in the context of BG. A set of authorized SR Policy colors
for on demand policy triggers, and the actual instantiated

candi dat e pat hs per BGP next-hop. New containers and lists are
added under BGP gl obal node to nodel this information.

SR Policy state in the context of BGP speaker. This represents
the state SR Policies (regardl ess of nethod of instantiation per
candidate path). The SR Policy state is maintained in the context
of BGP speaker process to realize the Autonatic Steering of
overlay routes. Automatic Steering extensions are described in

t he next section.

Not e: The common paraneters and datatypes for the SR Policy,
currently defined in this nodel, should be inported from SR Policy
Manager nodel, once avail abl e.

2.5.

Aut omatic Steering

Automatic Steering (AS) refers to the ability to forward traffic over
a SR Policy on the head-end, as described in
[I-D.ietf-spring-segnent-routing-policy]. Wen a BGP route is
received with the col or extended comunity and if the col or val ue
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mat ches the col or of an authorized SR Policy installed on the head-
end, the route is programmed to resolve over SR Policy in forwarding.
Automatic Steering information associated with the BGP routes is
nodel ed as state information per route.

TBD: The configuration paranmeters for Automatic Steering are yet to
be added as an augnentation to the BGP route policy nodel. Such as,
ext ensi ons for opaque col or extended comunity in BGP policy nodel
and the Color Only (CO flags controlling the Automatic Steering
behavi or as described in [I-D.ietf-idr-segnent-routing-te-policy].

SRv6 SI Ds

SRv6 extensions defined here are correspond to the VPN progranmn ng
via SRv6 as described in [I-D.draft-dawa-idr-srv6e-vpn]. SRv6 sid
all ocation node is applicable in the context of ipv4 unicast and ipv6
uni cast SAFlI under VPN context. This is nodeled by addi ng new

contai ners under the respective AFl/SAFls fromthe base BGP node
[I-D.ietf-idr-bgp-nodel].

The conmon data types for SRv6 are inported form[I-D.draft-raza-
spring-srv6-yang].

TBD: Base BGP nodel [I-D.ietf-idr-bgp-nmodel], inits current formis
not scoped within the context of a Network Instance. Therefore, the
context of a VRF is not fully realized. The extensions done in this
nmodel should fall within the scope of a VRF, once the top BGP
container is linked under Network |nstance.

Yang Tree

SR Prefix Sid (SR MPLS)
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nodul e: ietf-bgp-sr
augment /rpol:routing-policy/rpol:policy-definitions/rpol:policy-definition/rpo
:statements/rpol :statenment/rpol:actions/bgp-pol : bgp-actions:

+--rw set-1| abel -i ndex? ui nt 32

augrent /bgp: bgp/ bgp: gl obal / bgp: af i -safi s/ bgp: afi-safi/bgp:ipv4-| abel ed-uni cast:
+--ro routes
+--ro route* [prefix neighbor add-path-id]

+--ro prefix inet:ip-prefix
+--ro nei ghbor i net:ip-address
+--ro add-path-id ui nt 32

+--ro prefix-sid

| +--ro | abel-index? ui nt 32

| +--ro originator-srgb

| +--ro srgb-ranges* [srgb-nmin srgb-max]

[ +--ro srgb-mn rt-types: npl s-1abe

| +--ro0 srgb-max rt-types: npl s-1abe
augrent /bgp: bgp/ bgp: gl obal / bgp: af i - safi s/ bgp: afi-safi/bgp:ipv6-| abel ed-uni cas
t:

+--ro routes
+--ro route* [prefix neighbor add-path-id]

+--ro prefix inet:ip-prefix
+--ro nei ghbor i net:ip-address
+--ro add-path-id ui nt 32

+--ro prefix-sid

| +--ro |abel-index? ui nt 32

| +--ro originator-srgb

[ +--ro srgb-ranges* [srgb-nin srgb-nmax]

| +--ro srgb-mn rt-types: npl s-1abe
| +--ro0 srgb- max rt-types: npl s-1abe

3.2. Egress Peer Engineering

Egress Peer Engi neering Yang Tree applicable to neighbor and peer-
group containers
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nodul e: ietf-bgp-sr

3. 3.

augrent /bgp: bgp/ bgp: nei ghbor
+--rw egress-peer-engi neeri

s/ bgp: nei ghbor:

+--rw sid-all ocation-type? enurer ation

+--rw explicit-sid?

+--ro all ocat ed-sid?

+--rw peer-set-nanme?

+--rw backup

| +--ro active?

| +--rw backup-type?

| +--rw backup- peer?

| +--rw backup-sid?

+--rw peer - adj acency* [f
+--rw first-hop-ipadd

ng
sid-type
sid-type
string
bool ean

enuner ati on
i net:ip-address

sid-type
i rst-hop-ipaddress]
ress i net:ip-address

+--ro first-hop-interface? string
+--rw sid-all ocation-type? enurer ation

+--rw explicit-sid?
+--ro all ocat ed-sid?
+--rw backup
+--ro active?
+--rw backup-type?
+--rw backup- peer?
+--rw backup-si d?

SR Policy

sid-type
sid-type

bool ean

enuner ation

i net:ip-address
sid-type

On Denmand Nexthop (ODN) policies triggered by BGP

Jai n,
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augrment / bgp: bgp/ bgp: gl obal :
+--rw segnent-routing

+--rw on-demand- pol i cies

| +--ro authorized-colors

| | +--ro colors* [color]

| +--ro col or ui nt 32

| +--ro installed-policies

| +--ro sr-policy* [color end-point]
| +--ro col or ui nt 32
I
+

+--ro end- poi nt i net:ip-address
--ro policy-state
+--ro sr-policy* [color end-point]
+--ro col or ui nt 32
+--ro end- poi nt i net:ip-address
+--ro policy-state? enumner ati on
+--ro bindi ng-sid? sid-type
+--ro steering-di sabl ed? enpty
+--ro ref-count? ui nt 32

BGP Signaled Explicit SR Policies under ipv4 and i pve SR-Policy SAFI
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Yang Tree for Automatic Steering wth exanple of

Jai n,

for

BGP Segnent Routing Extensions

augrment /bgp: bgp/ bgp: gl obal / bgp: afi -safi s/ bgp: afi -safi:
+--rw ipvé4-srpolicy

+--ro explicit-policies
+--ro sr-policy* [distinguisher color endpoint]
+--ro distinguisher
+--ro col or
+--ro endpoi nt
+--ro preference?

+--ro explicit-binding-sid

+--ro bindi ng-sid?
+--ro strict?

+--ro drop-on-invalid?

+--ro usabl e?
+--ro registered?

ui nt 32
ui nt 32
i net:ip-address
ui nt 32

sid-type

bool ean

bool ean
bool ean
bool ean

augrment /bgp: bgp/ bgp: gl obal / bgp: afi -safi s/ bgp: afi -safi:
+--rw ipv6-srpolicy
+--ro explicit-policies
+--ro sr-policy* [distinguisher color endpoint]
+--ro distinguisher
+--ro col or
+--ro endpoi nt
+--ro preference?

+--ro0

+--ro binding-sid?
+--ro strict?

+--ro drop-on-invalid?

+--ro usabl e?
+--ro0 registered?

Automatic Steering

et al.

explicit-binding-sid

ui nt 32
ui nt 32
i net:ip-address
ui nt 32

sid-type

bool ean

bool ean
bool ean
bool ean

Expi res Decenber 28, 2018

Jun 2018
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nodul e: ietf-bgp-sr
augrment /bgp: bgp/ bgp: gl obal / bgp: af i - safi s/ bgp: afi -safi/bgp:ipv4-unicast:
+--ro0 routes
+--ro route* [prefix neighbor add-path-id]

+--ro prefix uni on

+--ro nei ghbor i net:ip-address

+--ro add-path-id ui nt 32

+--ro automatic-steering

| +--ro color? -> / bgp: bgp/ gl obal / bgp-sr: segnent - rout i ng/ pol
cy-state/sr-policy/color

| +--ro end-point? -> [ bgp: bgp/ gl obal / bgp-sr: segnent - routi ng/ pol
cy-statel/sr-policy/end-point

| +--ro co-flag? enumrer ati on

| +--ro binding-sid? -> / bgp: bgp/ gl obal / bgp-sr: segnent - rout i ng/ pol
cy-state/sr-policy/binding-sid

3.5. SRv6 SIDs

SRv6 SID allocation node in the context of select AFs

nmodul e: i etf-bgp-sr
augrent /bgp: bgp/ bgp: gl obal / bgp: af i - safi s/ bgp: afi -safi/bgp:ipv4-uni cast:
+--rw segnent-routing
+--rw srvé
+--rw sid-all oc-node? enuneration
augrment /bgp: bgp/ bgp: gl obal / bgp: af i - safi s/ bgp: afi -safi/bgp:ipv6-unicast:
+--rw segnent-routing
+--rw srvé
+--rw sid-all oc- node? enuneration

SRv6 Received and local SID tree
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augrment /bgp: bgp/ bgp: gl obal / bgp: af i - safi s/ bgp: afi -safi/bgp:|3vpn-ipv4-unicast:
+--ro routes
+--ro route* [rd prefix neighbor add-path-id]

+-rord rt-types: route-di stinguisher
+--ro prefix uni on

+--ro nei ghbor i net:ip-address

+--ro add-path-id ui nt 32

+--ro srvé
+--ro0 received-sids* [received-sid]

| +--ro received-sid srv6-types:srv6-sid
+--ro local -sids* [l|ocal-sid]
+--ro local-sid srve-types: srv6-sid
+--ro |l ocator? string

augment /bgp: bgp/ bgp: gl obal / bgp: af i - safi s/ bgp: afi -safi/bgp:|3vpn-ipv6-unicast:
+--ro0 routes
+--ro route* [rd prefix nei ghbor add-path-id]

+-rord rt-types: route-distinguisher
+--ro prefix uni on

+--ro nei ghbor i net:ip-address

+--ro add-path-id ui nt 32

+--ro srvé
+--ro received-sids* [received-sid]

| +--ro received-sid srve-types: srv6-sid
+--ro |local -sids* [l|ocal-sid]
+--ro local-sid srve-types: srv6-sid
+--ro |l ocator? string

4. Yang Modul e

<CODE BEG@ NS> file "ietf-bgp-sr@018-06-26. yang"

nmodul e i etf-bgp-sr {
yang-version 1.1;
namespace "urn:ietf:parans: xm :ns:yang:ietf-bgp-sr”;
/1l replace with | ANA nanespace when assi gned
prefix bgp-sr

import ietf-routing-types {
prefix rt-types;
}

inmport ietf-inet-types {
prefix inet;

}
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import ietf-routing-policy {
prefix rpol;

}

import ietf-bgp {
prefix bgp;

}

i mport ietf-bgp-policy {
prefix bgp-pol;

}

i mport ietf-bgp-types {
prefix bgp-types;

}

import ietf-srv6-types {
prefix srv6-types;

}

or gani zati on
"I ETF Spring Working G oup";

cont act
"Spring working group - spring@etf.org";

description

"This YANG nodul e defines a data nodel to configure and

manage segnent routing extensions in BGP.
Terns and Acronyns

AF @ Address Famly

BGP (bgp) : Border Gateway Protocol

EPE : Egress Peer Engi neering

EVPN: Et hernet VPN

SR : Segnent Routing

SID: Segnent ldentifier

SRv6 : Segnent Routing with I Pv6 Data pl ane

VPN : Virtual Private Network

Jain, et al. Expi res Decenber 28, 2018
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VRF : Virtual Routing and Forwarding

revisi on 2018-06-26 {
description
"Initial revision"

ref erence ;

}

/11
/1 New identities and typedefs for SR extensions
11

/1 SR Policy SAFlI identities

identity | PV4_SRPCLICY {
base bgp-types: AFl _SAFI _TYPE
description
"IPvd SR Policy (AFI,SAFlI = 1,73)";
ref erence "TBD';

}

identity | PV6_SRPOLI CY {
base bgp-types: AFl _SAFI _TYPE
description
"IPv6 SR Policy (AFI,SAFI = 2,73)";
reference "TBD';

}

/1 Sid type union
typedef sid-type {
type union {
type rt-types: npl s-1 abel
type srv6-types: srv6-sid;
}
description "Type definition for Segnent ldentifier. This is
a union type which can be either a SR MPLS SID in the
formof a label, or a SRv6 SID in the form of
an | Pv6 address.";
reference "TBD';

}
/1

/1l SR Prefix SID rel ated groupi ngs
11

/Il Prefix SID attribute state in a route
grouping sr-route-prefix-sid {
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description "SR Prefix SID attri bute associated with BGP Route";
contai ner prefix-sid {
description "Prefix SID attri bute"”
| eaf | abel -index {
type uint32;
description "Label Index TLV carried with Prefix SID';
}
cont ai ner originator-srgb {
description "SRGB info of the originating node,
as signaled in the originator SRGB TLV"
list srgb-ranges {
key "srgb-nmin srgb-nmax";
description "Concatenated ranges buil ding the SRG bl ock"

| eaf srgb-mn {
type rt-types: npl s-1 abel
description "Range mn";

| eaf srgb-max {
type rt-types: npl s-1 abel
description "Range max";

}
}
}
}
}
/1
/'l SR Egress Peer Engineering (EPE) rel ated groupi ngs
/11

groupi ng epe-sid-alloc-node {
description "Comron grouping for EPE node and SID';
| eaf sid-allocation-type {
type enuneration {
enum EXPLICI T {
description "EPE SID is configured";

}
enum DYNAM C {

description "EPE SID is generated by node"
}

}
default "DYNAM C';

description "SID allocation node specifies whether the EPE SID
is explicitly configured value, or a dynam cally allocated
val ue by the node. This applicable for EPE peer SID, EPE peer
adj acency SID and Peer set SID, depending on the context
it is configured.";

Jain, et al. Expi res Decenber 28, 2018 [ Page 15]



I nternet-DrYang Data Model for BGP Segnent Routing Extensions Jun 2018

| eaf explicit-sid {
when "../mode = "EXPLICI T ";
type sid-type
description "Explicitly configured EPE SID val ue, when the sid-allocation-
type

}

| eaf allocated-sid {
type sid-type
config fal se
description "EPE SID value allocated by the node. Wen the sid allocation

is EXPLICI T,

type
is DYINAM C, this would be a SID all ocated by the node. In the
case
of EXPLICIT allocation type, this would typically be the exp
icit sid
val ue configured by the user";
}
}

groupi ng epe-backup-info {
description "Paraneters for EPE backup SID sel ection";
cont ai ner backup {
description "Backup policy for this EPE";
| eaf active {
type bool ean;
config fal se
description
"Bool ean indicating if the backup as per requested policy is
active for this EPE. Typically when EPE Peer, Link or Set is
down, backup SID as per backup policy, would become active"

}
| eaf backup-type {
type enuneration {
enum Peer NodeSi d {
description "Backup via another Peer Node SID to the
same AS. A Peer identifier is also
requi red when this backup-type is
sel ected";
}
enum Peer Adj Si d {
description "Backup via remrai ning Peer Adjacencies to the
same peer";

enum Peer Set Sid {
description "Backup via Renai ning PeerNode SIDs in the
same Peer Set";

}
enum | GP {
description "Pop the EPE SID and perform | P | ookup";

}
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}
default "I G";

description "Type of the backup for this EPE";
reference "TBD";

}

| eaf backup-peer {
when "../backup-type = ' PeerNodeSid "
type inet:ip-address;
description "Peer identifier for the case when backup
type i s PeerNodeSid";
}

| eaf backup-sid {
type sid-type
description

"Backup SID (of a EPE Peer, Peer Adjacency or Peer-Set) to be
used as backup for this EPE";
}
}
}

groupi ng epe-config {
description "Egress Peer Engineering (EPE) config grouping"
cont ai ner egress- peer-engi neering {
description "Egress Peer Engineering (EPE) config under BGP Peer";

uses epe-sid-alloc-node;

| eaf peer-set-name {
type string;
description "Make this EPE peer a nenber of the naned
Peer Set.";
}

uses epe-backup-i nfo;

Iist peer-adjacency {
key first-hop-ipaddress;
description "EPE paraneters for the adjacency |inks
over which multi-hop peering is setup";

| eaf first-hop-ipaddress {

type inet:ip-address;
description "First hop I P address of the |ink";
}

| eaf first-hop-interface {
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type string;
config fal se
description "The interface corresponding to the |ink";

}

uses epe-sid-all oc-node;
uses epe-backup-i nfo;

}
}
}
11
/1 SR Policy Related G oupings
/11

/] Col or and Endpoint of the SR Policy
groupi ng sr-policy-color-endpoint {
description "Conmmon grouping for SR Policy Col or and
Endpoi nt";
| eaf color {
type uint32;
description "Col or of the policy";

}

| eaf end-point {

type inet:ip-address;

description "Endpoint of the policy";
}

/1 Authorized colors for On Demand SR Policy progranmm ng
groupi ng sr-odn-auth-colors {
description
"Aut hori zed colors for On Demand (dynanic) SR Poli cies
t owar ds BGP next hops";
cont ai ner authorized-colors {
config fal se
description
"Aut hori zed colors for On Demand (dynanic) SR policies
towar ds BGP next hops";
list colors {
key "color";
description "List of SR Policy Colors";
| eaf color {
type uint32;
description "Col or val ue";
}
}
}
}
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grouping sr-policy-cmm-state {
description "Comon state paraneters applicable to
SR Policies";
| eaf policy-state {
type enuneration {

enum UP {
description "SR Policy state UP";
}
enum DOMN {
description "SR Policy state DOM';
}

}

description "SR Policy forwarding state";

}

| eaf binding-sid {
type sid-type
description "Binding SID of the SR Policy";

}
| eaf steering-disabled {
type enpty;
description "This attribute is set if steering
is disabled on this SR policy";
}
| eaf ref-count {
type uint32;
description "Count of routes steering over this policy";
}
}
11
/1l SR Policy State grouping
11

grouping sr-policy-state {
description "SR Policy State";
contai ner policy-state {
config fal se
description "SR Policy State";
list sr-policy {
key "col or end-point";
description "List of SR Policies";

uses sr-policy-col or-endpoint;

/'l State of the SR Policy in BGP
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uses sr-policy-cm-state;

}
}
}

groupi ng sr-exp-policy-cp-state {
description "State of BGP signaled SR Policy (explicit)
candi dat e pat hs";
cont ai ner explicit-policies {
config fal se
description "BGP signaled explicit SR Policies";
list sr-policy {
key "di stingui sher col or end-point";
description "List of BGP signaled explicit SR Policies";
| eaf distinguisher {
type uint32;
description "Distinguisher of the SR Policy
candi dat e pat h";
}

uses sr-policy-col or-endpoint;

| eaf preference {

type uint32;

description "Preference of the SR Policy candi date path";
}

contai ner explicit-binding-sid {
description "Explicitly supplied Binding SID
for this policy";
| eaf binding-sid {
type sid-type
description "Binding SID val ue”
}
| eaf strict {
type bool ean;
description "Bool ean indicating that the node
must use only the supplied Binding SID
for this SR Policy.
ref erence: TBD';
}
| eaf drop-on-invalid {
type bool ean;
description "Boolean to indicate drop upon invalid
policy, behavior. This overwites the
default behavior of fallback to | GP path
, when SR Policy is (or becones) invalid.
reference: TBD';
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}
}

| eaf usable {
type bool ean;
description "Boolean to indicate that the SR Policy is
usabl e on this node.
ref erence: TBD';

}

| eaf registered {
type bool ean;
description "Boolean to indicate that the SR policy
is registered with policy manager to
install the corresponding forwarding entry";

}
/] TODO Segment Lists and other paraneters from SR Policy node
/1 to be inported here.

}
}
}

groupi ng sr-odn-policies {
description "SR On Demand (dynamic) SR Policies";
container installed-policies {
config fal se
description "BGP triggered On Demand (dynanic) SR Policies
correspondi ng to the BGP nexthops";
list sr-policy {
key "col or end-point";
description "SR Policy list";
uses sr-policy-col or-endpoint;
}
}
}

groupi ng sr-policy-steering-state {
description "Per route Automatic Steering paraneters";
contai ner autonmatic-steering {
description "Per route Automatic Steering paraneters”;
| eaf color {
type leafref {
pat h "/ bgp: bgp/ bgp: gl obal / bgp-sr: segnent-routing/" +
"bgp-sr:policy-state/bgp-sr:sr-policy/" +
"bgp-sr:color";
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description "Color of the SR Policy being used for
Aut omatic Steering”

| eaf end-point {
type leafref {
path "/ bgp: bgp/ bgp: gl obal / bgp- sr: segnent-routing/" +
"bgp-sr:policy-state/bgp-sr:sr-policy/" +
"bgp-sr: end-point";
}
description "End-point of the SR Policy being used
for Automatic Steering";
}

| eaf co-flag {
type enuneration {
enum 00 {
description "Color-Only flag 00"

enum 01 {
description "Color-Only flag 01";

enum 10 {
description "Color-Only flag 10"
}

}

default "00";

description "Color-Only (CO flags applicable for
Automatic Steering of this route”;

}
| eaf binding-sid {
type leafref {
path "/ bgp: bgp/ bgp: gl obal / bgp- sr: segnent-routing/" +
"bgp-sr:policy-state/bgp-sr:sr-policy/" +
"bgp- sr: bi ndi ng-si d";

description "Binding SID of the SR Policy";

}
}
}

groupi ng rout e-key-1leafs {
description "Gouping for key leafs identifying a route";
| eaf prefix {
type union {
type inet:ip-prefix;
type string;

description "BGP Prefix. This is a tenp definition to
cover ip-prefix and other NLRI fornmats.
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I mport the type once defined in base
BGP RI B nodel "

}

| eaf nei ghbor {
type inet:ip-address;
description "BGP Nei ghbor";

}
| eaf add-path-id {
type uint32;
description "Add-path ID';
}
}

groupi ng conmon- bgp-r out e- groupi ng {
description "BGP route list"
contai ner routes {
config fal se
description "BGP Route in local RIB";
list route {
key "prefix nei ghbor add-path-id";
description "BGP route list";
uses route-key-|eafs;
}
}
}

groupi ng common- bgp- vpn-rout e- groupi ng {
description "BGP route list"
contai ner routes {
config fal se
description "BGP VPN Route in local RIB";
list route {
key "rd prefix nei ghbor add-path-id"
description "Route List";

leaf rd {
type rt-types:route-distinguisher
description "Route Distinguisher"”;

}
uses route-key-|eafs;
}
}

}
/1
/1l SRv6 extensions related G oupings
/11
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/1 SRv6 VPN Sid allocation node
groupi ng srv6-si d-node {
description "SRv6 VPN SID al |l ocati on node"
| eaf sid-alloc-node {
type enuneration {
enum per-ce {
description "Allocate SRv6 SID per CE';
}
enum per-route {
description "Allocate SRv6 SID per prefix";
}
enum per-vpn {
description "Allocate SRv6 SID per VPN';
}
}
description "BGP SRv6 SID all ocati on nodel "
}
}

groupi ng srv6-attr-sid-info {
description "SRv6 SID info per route”
contai ner srvé {
description "Per Route SRv6 paraneters”;
list received-sids {
key "received-sid";
description "List of received SRv6 Sl Ds";
| eaf received-sid {
type srv6-types: srv6-sid;
description "Received SID';

}

list local-sids {
key "l ocal -sid";
description "List of local SRv6 SIDs";
| eaf local-sid {
type srv6-types: srv6-sid;
description "Local SID';

| eaf locator {
type string;
description "SRv6 Locator";
}
}
}
}

/11
/1 BGP Specific Paranters
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11
/1 Augnent AF with route |ist
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv4-unicast" {
description
"Augnent BGP SAFI route”;
uses conmon- bgp-rout e- groupi ng;
}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv6-unicast" {
description
"Augnent BGP SAFI route”;
uses conmon- bgp-rout e- gr oupi ng;

}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv4-I| abel ed-uni cast" {
description
"Augnent BGP SAFI route”;
uses conmon- bgp-rout e- gr oupi ng;

}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv6e-I|abel ed-unicast" {
description
"Augnment BGP SAFI route";
uses conmon- bgp-r out e- gr oupi ng;

}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:13vpn-ipv4-unicast" {
description
"Augnment BGP SAFI route";
uses conmon- bgp-vpn-rout e- groupi ng;

}
augnment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:13vpn-ipv6-uni cast" {
description
"Augnment BGP SAFI route”;
uses conmon- bgp-vpn-rout e- gr oupi ng;

}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:12vpn-evpn" {
description
"Augnment BGP SAFI route";
uses conmon- bgp-vpn-rout e- groupi ng;

}

/'l SR Prefix SID Rel at ed.
/'l Prefix SID Iabel index config via Route Policy
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augrment "/rpol:routing-policy/" +
"rpol : policy-definitions/rpol:policy-definition/" +
"rpol : statenments/rpol :statenent/" +
"rpol : actions/ bgp- pol : bgp-actions" {
description
"BGP policy actions to set |abel index"
| eaf set-1label -index {
type uint32;
description "Label Index";
}
}

/'l Prefix SIDIlabel in SAFI route
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv4-1 abel ed-uni cast/ bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP AF Table for SR prefix sid Labels info";
uses sr-route-prefix-sid;
}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv6-1abel ed-uni cast/ bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP AF Table for SR prefix sid Labels info";
uses sr-route-prefix-sid;

}
/1 TBD: SR Mapping server related paramneters.

/'l Egress Peer Engineering (EPE) rel ated.
/| EPE config under nei ghbor
augrment "/ bgp: bgp/ bgp: nei ghbor s/ bgp: nei ghbor" {
description
"Egress Peer Engi neering data"
uses epe-config;

}
augrment "/ bgp: bgp/ bgp: peer - gr oups/ bgp: peer - group" {
description
"Egress Peer Engineering data";
uses epe-confi g;

}

/1l SR Policy Related
/1 On Demand authorized colors table
/1l SR Policy state data
augrment "/ bgp: bgp/ bgp: gl obal " {
description
"Segnent Routing paraneters in BGP gl obal nodel";
cont ai ner segnent-routing {
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description "Segment Routing paraneters";
cont ai ner on-demand-policies {
description
"Segnent Routing On Demand Next hop
(ODN) SR Policies";
uses sr-odn-auth-col ors;
uses sr-odn-policies;
}
uses sr-policy-state;
}
}

/] Steering state in overlay BGP routes
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv4-unicast/bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP SAFlI route with steering info";
uses sr-policy-steering-state;
}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv6-uni cast/bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP SAFlI route with steering info";
uses sr-policy-steering-state;

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv4-1 abel ed-uni cast/ bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP SAFlI route with steering info";
uses sr-policy-steering-state;

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv6-1abel ed-uni cast/ bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP SAFlI route with steering info";
uses sr-policy-steering-state;
}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:13vpn-ipv4-uni cast/bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP SAFlI route with steering info";
uses sr-policy-steering-state;

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:13vpn-ipv6-uni cast/bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP SAFlI route with steering info";
uses sr-policy-steering-state;
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}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:|2vpn-evpn/ bgp-sr:routes/bgp-sr:route” {
description
"Augnent BGP SAFlI route with steering info";
uses sr-policy-steering-state;

}

/1 BGP Signaled SR Policy explicit candidate paths state
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safi s/ bgp: afi-safi" {
description "Augnment |Pv4 SR Policy SAFI list entry";

cont ai ner ipv4-srpolicy {
when "../afi-safi-name = 'bgp-types: | PV4_SRPCLI CY' " {
description
"I'nclude this container for 1Pv4 SR Policy specific
configuration";

}

description "I Pv4 SR Policy specific paranmeters";
uses sr-exp-policy-cp-state;
}
}

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safi s/ bgp: afi-safi" {
description "Augnment |Pv6 SR Policy SAFI list entry";
cont ai ner ipv6-srpolicy {
when "../afi-safi-name = 'bgp-types:|PV6_SRPCOLI CY' " {
description
"I'nclude this container for IPv6 SR Policy specific
configuration";

}

description "I Pv6 SR Policy specific paranmeters";
uses sr-exp-policy-cp-state;
}
}

/1l SRv6 VPN SID allocation node configuration
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv4-unicast" {
description
"Augnent BGP gl obal |Pv4 unicast AF node
to add SR specific paraneters"”;
cont ai ner segnent-routing {
description "Segment Routing specific paraneters”;
cont ai ner srv6é {
description "SRv6 specific parameters”
uses srv6-sid- node
}
}
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}

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv6-unicast" {
description
"Augment BGP gl obal | Pv6 unicast AF node
to add SR specific paraneters”;
cont ai ner segnent-routing {
description "Segnment Routing specific paraneters”;
contai ner srvé {
description "SRv6 specific paranmeters”;
uses srv6-si d- node;
}
}
}

/1l SRv6 | ocal and renote sids per route.
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv4-uni cast/bgp-sr:routes/bgp-sr:route" {
description
"Augnent AF route with SRv6 SID info";
uses srvb6-attr-sid-info;
}
augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:ipv6-unicast/bgp-sr:routes/bgp-sr:route" {
description
"Augnent AF route with SRv6 SID info";
uses srvb6-attr-sid-info;

}

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:13vpn-ipv4-uni cast/routes/route" {
description
"Augnent AF route with SRv6 SID info";
uses srvb6-attr-sid-info;

}

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:13vpn-ipv6-uni cast/bgp-sr:routes/bgp-sr:route” {
description
"Augnent AF route with SRv6 SID info";
uses srvb6-attr-sid-info;

}

augrment "/ bgp: bgp/ bgp: gl obal / bgp: afi -safis/" +
"bgp: afi -safi/bgp:12vpn-evpn/ bgp-sr:routes/bgp-sr:route" {
description
"Augnent AF route with SRv6 SID info";
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uses srv6-attr-sid-info;

}
}
<CODE ENDS>
5. | ANA Consi derations
6. Security Considerations
The transport protocol used for sending the BGP Segnent Routing data
MUST support authenticati on and SHOULD support encryption. The data-
nmodel by itself does not create any security inplications.
This draft does not change any underlying security issues inherent in
[I-D.ietf-idr-bgp-nodel].
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