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Abst r act

Thi s docunent defines a YANG data nodel that can be used to configure
and manage devi ces supporting Bit Index Explicit Replication"(BlIER)
The YANG nodule in this document confornms to the Network Managenent
Dat astore Architecture (NVDA).

Status of This Meno

This Internet-Draft is submtted in full confornmance 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 docunents valid for a maxi mum 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."

This Internet-Draft will expire on 15 August 2025
Copyright Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’s Lega
Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights

Chen, et al. Expi res 15 August 2025 [ Page 1]



I ntern

and restrictions with respect to this docunent.
i ncl ude Revised BSD License text as
described in Section 4.e of the Trust Legal

ext

et-Draft YANG Dat a Model

racted fromthis docunent nust

for

Bl ER Pr ot ocol February 2025

Code Conponents

Provi sions and are

provi ded wi thout warranty as described in the Revised BSD License.

Tabl e of Contents
1. Introduction e
1.1. Requirenents Language .
1.2. Termnology . .
1.3. Tree Diagranms . . . . . . . .
1.4. Prefixes in Data Node Nanes .
2. Design of Data Mdel
3. Module Structure
4. Configuration . . . . . . . . . .
5. |1GP Control-Plane Configuration .
6. Notifications . . . . . . . . .
7. YANG Modul e for Bl ER
8. | ANA Consi derations .
9. Security Considerations .
10. Acknow edgments .
11. References o
11.1. Nornmative References .
11.2. Informmtive References .
Aut hors’ Addr esses
1. Introduction

~NOOUITRARDDWWWWN

PRRRRRR
©CONN~N~NO

[ RFC8279] describes a new architecture for the forwardi ng of

mul ti cast data packets.

Rep

Known as
l'ication"(BIER),

"Bit
that architecture provides optinmal

I ndex Explicit
forwar di ng of

mul ti cast data packets through a "multicast domain".

YANG [ RFC7950]
el the configuration and operati onal

nmod

is a data nodeling | anguage that was introduced to

state of a device nmanaged

usi ng network managenent protocols such as the Network Configuration

Pr ot ocol
bei ng used as a component of other nmanagenent

(NETCONF) [ RFC6241] or

command-line interfaces (CLIS).

Thi s docunent defines a YANG data nodel
Index Explicit Replication"(BlIER).

and

manage devi ces supporting Bit

RESTCONF [ RFC8040] .

YANG i s now al so
interfaces, such as

that can be used to configure

The YANG nodule in this document confornms to the Network Managenent

Dat

Chen,

astore Architecture (NVDA).

et al.

Expi res 15 August 2025

[ Page 2]



I nternet-Draft YANG Dat a Model for BIER Protocol February 2025

1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI 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

1.2. Term nol ogy

The term nol ogy for describing YANG data nodels is found in
[ RFC7950] .

The foll owi ng abbreviations are used in this document and the defined
nodel :

BIER Bit Index Explicit Replication [ RFC8279]
BFR. Bit Forwardi ng Router [RFC3279]
BI FT: Bit Index Forwarding Tabl e [ RFC8279]
BSL: BitStringLength [ RFC8279]
Sl: Set ldentifier [RFC8279]
IS 1S Internediate Systemto-Internediate System
OSPF:  (Open Shortest Path First
1.3. Tree Diagrams

Tree diagranms used in this document follow the notation defined in
[ RFC8340] .

1.4. Prefixes in Data Node Nanes

In this docunment, names of data nodes, actions, and other data node
objects are often used without a prefix, as long as the context
clearly indicates the YANG nodul e in which each nane is defined.

O herwi se, nanmes are prefixed using the standard prefix associ ated
with the correspondi ng YANG nodul e, as shown in Table 1.
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[ b el e o}
| Prefix | YANG Modul e | Reference |
[} gt Chums b sty e pues s pe s p e o}
| vyang | ietf-yang-types | [RFC6991] |
S ey RO I +
| inet | ietf-inet-types | [RFC6991] |
I p—— I S T +
| if | ietf-interfaces | [ RFC8343] |
R o R +
| rt | ietf-routing | [RFC8349] |
S ey Ry I +

Tabl e 1: Prefixes and Correspondi ng
YANG Modul es

2. Design of Data Mbdel

The data nodel can be used to configure and nmanage Bl ER protocol

[ RFC8279] features. The operational state data and statistics can be
retrieved by this nodel. The protocol-specific notifications are

al so defined in the nodel.

This nodel is used to consistently provision the BlIER paraneters for
one or nore Bl ER subdonai ns across all BFIR BFR' BFER  This
configuration will also be read by BIER enabled | GPs, such as IS-IS
[ RFC8401], OSPFv2 [RFC8444] and

OSPFv3[ I -D.ietf-bier-ospfv3-extensions] to |learn the Bl ER paraneters.
In scenarios where the I GP protocol is not used/available, this nodel
defines the witeable BIFT and all BFI R BFR/ BFER can get the BIFT
directly fromthe controller, or by any other ways such as
configuration.

3. Modul e Structure

The ietf-bier YANG nodul e augnents the routing container in the ietf-
routing nodel [RFC8349] with a BIER container and defines generic

Bl ER configuration and operational state. This nodule is augnented
by nodul es supporting different data pl anes.

nmodul e: ietf-bier
augnent /rt:routing:
+--rw bier
+--rw sub-domai n* [sub-donai n-id address-fam|y]

| +--rw sub-domain-id uint8

| +--rw address-famly identityref

|  +--rw bfr-prefix? inet:ip-prefix

| +--rw underl ay- protocol -type? under | ay- prot ocol -type
|  +--rwnt-id? ui nt 16

Chen, et al. Expi res 15 August 2025 [ Page 4]



Internet-Draft

YANG Dat a Model

+--rw bfr-id?

+--rw bsl ?
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ui nt 16
bsl

ui nt 8
ui nt 8
ui nt8

+--rw encapsul ati on* [bsl encapsul ation-type]

+--rw bsl ui nt 16
i dentityref
+--rw max-si? uint8

+--rwin-bift-id?
+--rw. (in-bift-id-base)
| +--rwin-bift-id-base? ui nt 32
+--rw (in-bift-id-encoding)
+--rw in-bift-id-encoding boolean
+--rw bift* [bfr-id]

I
I
|
I
I
I
I
| +--rw encapsul ati on-type
|
I
I
I
I
I

+--rw bfr-id bsl
+--rw birt-bitstringlength* [bsl]
+--rw bsl bsl

+--rw bfr-nbr* [bfr-nbr]

+--rw bfr-nbr inet:ip-prefix
+--rw encapsul ati on-type? identityref
+--rw our-bift-id?

+--rw (out-bift-id)

| +--rwout-bift-id? ui nt 32

+--rw (out-bift-id-encoding)

+--rw out-bift-id-encoding bool ean

notifications:
+---n bfr-id-collision
| +--ro bfr-id-collisions*[]

| +--ro0 received-bfr-id? uintl16
+---n bfr-id-out-of-range
| +--ro0 received-bfr-id? uint 16

+---n bfr-zero

| +--1r0 ipva-bfr-prefix?

| +--ro ipv6-bfr-prefix?

+---n sub-domai n-id-collision
+--ro recei ved-sub-domai n-i d? ui nt 16
+--ro received-nt-id? ui nt 16

inet:ipvé-prefix
i net:ipv6-prefix

4. Configuration

The ietf-bier YANG nodul e augnents the routing container in the ietf-
routi ng nodel [RFC38349] with a Bl ER container and defines generic
Bl ER configuration. 1t includes:

Chen, et al. Expi res 15 August 2025 [ Page 5]



I nternet-Draft YANG Dat a Model for BIER Protocol February 2025

sub- donmai n: Defines the relevant BIER information of the BIER
subdomai n, such as configuring the BIER domain identifier,
configuring the BFR prefix in the Bl ER subdomai n, configuring the
Underl ay protocol for advertising BIER information, etc. It contains
two in-bift-id generation nethods, one is direct configuration, the
other is calculated based on <BSL, SD, SI>. The leaf "in-bift-id" is
the first BIFT-id of the BIFT-id range. The "BIFT-id range" is the
set of 20-bit values beginning with the in-bift-id and ending with
(in-bift-id + (Max SlI)).The leaf "in-bift-id-encoding" is defined as
a bool ean, used to enable or disable whether to calculate in-bift-id
based on < BSL, SD, S| >.

bift: Defines the Bit Index Forwardi ng Table. The grouping "bfr-nbr"
is to define the BFR neighbor, and it contains two bift-id generation
met hods, one is direct configuration, the other is cal cul ated based
on < BSL, SD, SI >. The leaf "out-bift-id-encoding" is defined as a
bool ean, used to enable or disable whether to calculate out-bift-id
based on < BSL, SD, S| >.

5. 1GP Control -Plane Configuration

Support of BIER extensions for a particular 1GP control plane is
achi eved by augnmenting routing-protocol configuration with Bl ER
extensions. This augnentation SHOULD be part of the routing-protoco
YANG nodul es as not to create any dependency for inplenentations to
support BI ER extensions for all routing protocols.

Thi s nodul e defines groupings that SHOULD be used by | GP Bl ER
nmodul es.

The "enabl ed" | eaf enabl es BI ER extensions for the routing-protoco
i nst ance.

The "sub-domai n" container controls the routing-protocol instance's
advertisement of the relevant BIER i nformati on of the Bl ER subdomain
and the processing of received the relevant BIER i nformati on of the
Bl ER subdonai n.

6. Notifications
The nodel defines the followi ng notifications for BIER

Thi s nodul e defines groupings that SHOULD be used by | GP Bl ER
nmodul es.

bfr-id-collision: Raised when control -pl ane-adverti sed BFR I D have
conflicts.
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bfr-id-out-of-range: Raised when control -pl ane-advertised BFRID is
| arger than locally configured (bsl * nmax-si).

bfr-zero: Raised when invalid val ue associated with prefix.

sub- donmai n-id-col lision: Raised when control -pl ane-adverti sed Sub
domai n 1 D have conflicts.

7. YANG Modul e for BIER

<CODE BEG NS> file "ietf-bier@025-02-10.yang"
modul e ietf-bier {
yang-version 1.1;
nanespace "urn:ietf:paranms:xm :ns:yang:ietf-bier"”;
prefix "bier";

import ietf-routing{
prefix "rt";
reference
"RFC 8349: A YANG Data Model for Routing Managenent (NVDA
Version)";

inmport ietf-interfaces{
prefix "if";
ref erence
"RFC 8343: A YANG Data Mddel for Interface Managenent";
}
inmport ietf-inet-types{
prefix "inet";
ref erence
"RFC 6991: Common YANG Data Types";

}
inmport ietf-isis{

prefix "isis";

reference "RFC 9130: YANG Data Model for the IS-1S Protocol";
}

i mport ietf-ospf{

prefix "ospf";

reference "RFC 9129: YANG Data Model for the OSPF Protocol";
}

organi zati on
"I ETF BIER(Bit I ndexed Explicit Replication) Wrking G oup”
cont act
"WG Web: & t;https://datatracker.ietf.org/wy/bier/&gt;
WG List: & t;milto:bier@etf.orgé&gt;
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WG Chair: Tony Przygi enda
& t;mailto:tonysietf@nmail.comigt;

WG Chair: Geg Shepherd
& t;milto: gjshep@nuail.comigt;

Edi t or: Ran Chen
& t;mailto:chen.ran@te.comcné&gt;
Edi tor: Fangwei Hu
& t;mailto: hu. fangwei @te.com cné&gt;
Edi t or: Zheng Zhang
& t;mailto:zhang. zheng@te. com cn&gt;
Edi t or: Xi anxi an Dai
& t;mailto:dai.xianxi an@te.com cn&gt;
Edi t or: Mahesh Si vakumar
& t;mailto: masi vaku@i sco. com&gt ;
description
"The YANG nodul e defines a generic configuration node
for BIER ;

Thi s YANG nodul e conforns to the Network Managenent
Dat astore Architecture (NVDA), as described in RFC 8242

The key words ' MUST', 'MJST NOT', 'REQUIRED , ’'SHALL', ' SHALL
NOT', ’SHOULD , ’'SHOULD NOT', ' RECOMVENDED , ' NOT RECOMVENDED ,
"MAY', and 'OPTIONAL' in this docunment are to be interpreted as
described in BCP 14 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.

Copyright (c) 2022 | ETF Trust and the persons identified as
aut hors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject to
the license ternms contained in, the Revised BSD License set
forth in Section 4.c of the | ETF Trust’s Legal Provisions

Rel ating to | ETF Docunents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX
(https://www. rfc-editor.org/info/rfcXXXX); see the RFC itself
for full legal notices.";

ref erence
"RFC XXXX: YANG Dat a Mbdel for BIER';
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revision 2025-02-10 {
description
"initial version.";
ref erence
"RFC XXXX: YANG Data Mbdel for BIER ";
}

[* ldentities */
identity bier-encapsul ation{
description
"Base identity for BIER encapsul ation.";

i dentity bier-encapsul ation-npls {
base bier-encapsul ati on;
description
"This identity represents MPLS encapsul ation for hier.";
}
identity bier-encapsul ation-ipv6 {
base bier-encapsul ati on;
description
"This identity represents ipv6 encapsul ation for bier.";

i dentity bier-encapsul ation-ethernet {
base bier-encapsul ati on;
description
"This identity represents ethernet encapsul ation for bier.";

identity address-famly {
description
"Base identity fromwhich identities describing address
famlies are derived.";
}
identity ipvd {
base address-fanily;
description
"This identity represents an | Pv4 address famly.";

}
identity ipv6 {
base address-fam|ly;

description
"This identity represents an | Pv6 address famly.";

[* typedef */
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typedef underl ay-protocol -type {
type enuneration {
enum | S-1S {
description
"Thi s Bl ER subdomai ns configuration can be read and
advertise by BIER enabled IS-1S.";

}
enum OSPF {
description
"Thi s Bl ER subdomai ns configuration can be read and
advertise by BI ER enabl ed OSPF.";

}
enum BGP {
description
"Thi s Bl ER subdomai ns configuration can be read and
advertise by BI ER enabl ed BGP. ";

}
}

description
"List of the underlay protocol to be supported.”;

typedef bsl {
type enuneration {
enum | S-1S {
description
"Thi s Bl ER subdomai ns configuration can be read and
advertise by BIER enabled I1S-1S.";

}
enum OSPF {
description
"Thi s Bl ER subdomai ns configuration can be read and
advertise by BI ER enabl ed OSPF.";

}
enum BGP {
description
"Thi s Bl ER subdomai ns configuration can be read and
adverti se by BI ER enabl ed BGP. ";
}

}

description
"l'ist of the underlay protocol to be supported.”;
}

augnent "/rt:routing" {
description
"Thi s augnents routing-instance configuration with bier.";
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cont ai ner bier{
description
"bi er subdomain configuration.";
|ist sub-domain {
key "sub-donmain-id address-fam|y";
description
"The paraneters of the BIER subdomain. "

| eaf sub-domain-id {
type uint 16;
description
"The bier sub-domain-id";
}

| eaf address-famly {
type identityref {
base address-fam|ly;

mandat ory true;
description
"Address famly.";
}

| eaf bfr-prefix {
type inet:ip-prefix;
description
"the bfr prefix.”;
}

| eaf underl ay-protocol -type {
type underl ay- protocol -type;
description
"List of the underlay protocol to be supported.."”;
}

leaf m-id {
type uint 16;
description
"The multi-topol ogy identifier";
}

| eaf bfr-id {
type uint 16;
description
"Configure the unique BFR-id value within the Bl ER
subdoreai n for the BFI R/ BFER devi ce, and BFR doesnot
need a BFR-id, but for diagnostics purposes of the IGP
hi ghly recommended to assign one - but beyond max-si*bls.";
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}

| eaf bsl {
type bsl;
description
"The length of the bitstring in the Bl ER encapsul ati on
within the Bl ER subdonain.”;

}
| eaf igp-algorithm{
type uint8;
default "0";
description
"Cal cul ation type value ranges fromO to 255 both
inclusive fromthe I GP Al gorithm Types registry
defined under Interior Gateway Protocol (IGP)
Paranmeters | ANA registries.|f the required cal culation
type is Shortest Path First, the value 0 SHOULD appear
inthis field.";
}
| eaf bier-algorithm {
type uint8;

description
"Cal cul ation type value ranges fromO to 255 both inclusive
fromthe BIER Algorithmregistry. Specifies a BIERspecific
Al gorithm and Bl ER-specific Constraints used to
either nodify, enhance, or replace the cal cul ation of
underl ay paths to reach other BFRs as defined by the
| PA value as defined in RFC9272.";

}

| eaf | oad- bal ance-num {
type uint8;
description
"The mul ticast | oad bal ance num";
}

list encapsul ation {

key "bsl encapsul ation-type";

description
"The BI ER encapsul ati on type. Wen MPLS is used as the
transport, the Bit |Indexed Forwarding Table (BIFT) is
identified by a MPLS Label. Wen non-MPLS transport is
used, the BIFT is identified by a 20bit value.";

| eaf bsl{
type bsl;
description
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"The length of the bitstring in the BlIER encapsul ati on
wi thin the Bl ER subdomain.";

| eaf encapsul ation-type {
type identityref {
base bier-encapsul ati on;
}
description
"The BI ER encapsul ati on that can be used in either
MPLS net wor ks or non- MPLS networks.";

| eaf max-si {
type uint 16;
description
"Maxi mum Set ldentifier.The SI value in the subdomain
is an integer fromO to max-si.";
}
container in-bift-id {
description
"In BIFT-1D specification.";
choice in-bift-id {
default "in-bift-id-base";
description
"Options for specifying in-bift-id";
case in-bift-id-base {
| eaf in-bift-id-base {
type uint32;
description
"The first BIFT I D value, there are maxi mum Sl +1 BI FT
IDs in total as define in RFC3401.";

}

case in-bift-id-encoding {
| eaf in-bift-id-encoding {
type bool ean;
default "false";
description
"setting this attribute to "true’ will enable
calculation of in-bift-id based on <BSL, SD, SI>.";

list bift {
key "bfr-id";
description
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"Bl ER forwardi ng tabel."
leaf bfr-id {
type uint 16;
description
"The uni que BFR-id value within the BIER
subdonmai n for the BFI R/ BFER device.";

}
list birt-bitstringlength {
key "bsl";
description
"specify BSL's bfr-nbr, encapsul ati on-type and
out-bift-id in the BIER forwardi ng tabel.";
| eaf bsl {
type bsl;
description
"Configure the bitstring length in BIFT in the
Bl ER subdomai n";

}
list bfr-nbr {
key bfr-nbr;
description
“bfr-nbr.";
| eaf bfr-nbr {
type inet:ip-prefix;
description
"bfr-nbr.";

| eaf encapsul ation-type {
type identityref {
base bier-encapsul ati on;
}
description
"The BI ER encapsul ati on that can be used in either
MPLS networ ks or non- MPLS networks.";
}

container out-bift-id {
description
"Qut BIFT-1D specification.";
choice out-bift-id {
default "out-bift-id";
description
"Options for specifying out-bift-id";
case out-bift-id {
| eaf out-bift-id {
type uint32;
description
"Configure the out-bift-id";
}
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case out-bift-id-encoding {
| eaf out-bift-id-encoding {
type bool ean;
default "false";
description
"setting this attribute to "true’ will enable
cal culation of out-bift-id based on <BSL, SD, SI >. ";

}

notification bfr-id-collision {
description
"This notification is sent when BFR-id received from
different routers collide.";
list bfr-id-collision {
description
"List of BFR-id that collide.";
| eaf received-bfr-id {
type uint 16;
description
"Val ue of the BFR-id received.";

}
}

notification bfr-id-out-of-range {
description
"This notification is sent when a BFR-id is received
that is is larger than locally configured (bsl*max-si).
The notification generation nmust be throttled with at
| east a 5-second gap between notifications.”;
| eaf received-bfr-id {
type uint 16;
description
"Val ue of the BFR-id received.";
}
}

notification bfr-zero {
description

Chen, et al. Expi res 15 August 2025 [ Page 15]



I nternet-Draft YANG Dat a Model for BIER Protocol February 2025

"This notification is sent when an invalid val ue
associated with prefix.";
| eaf ipv4-bfr-prefix {
type inet:ipvéd-prefix;
description
"Bl ER i pv4 bfr prefix";

}
| eaf ipv6-bfr-prefix{
type inet:ipv6-prefix;
description
"BIER i pv6 bfr prefix";

}

notification sub-domain-id-collision {
description
"This notification is sent when sub-donmmin-id received from
different routers collide.";
| eaf received-sub-donmain-id {
type uint 16;
description
"Val ue of the sub-donmmin-id received.";

}
| eaf received-mt-id{
type uint 16;
description
"Val ue of the nulti-topology ID received.;
}
}
}
<CODE ENDS>

8. | ANA Consi der ations

Thi s docunent registers a URI in the "I ETF XM. Regi stry" [RFC3688].
Following the format in [RFC3688], the followi ng registration is
requested to be nade:

ID: yang:ietf-bier

URI: wurn:ietf:parans:xm:ns:yang:ietf-bier

Regi strant Contact: The |ESG

XM: N A, the requested URI is an XM. nanmespace

Thi s docunent registers YANG nodul es in the "YANG Mdul e
Nanes"regi stry [ RFC6020] .
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9.

10.

11.

11.

Nanme: ietf-bier

Mai nt ai ned by | ANA: N

Nanespace: urn:ietf:paranms:xm:ns:yang:ietf-bier
Prefix: Dbier

Reference: RFC ****

Security Considerations

The YANG nodul e specified in this docunent defines a schema for data
that is designed to be accessed via network managenent protocols such
as NETCONF [ RFC6241] or RESTCONF [ RFC8040] . The | owest NETCONF | ayer
is the secure transport |layer, and the mandatory-to-inpl enment secure
transport is Secure Shell (SSH) [ RFC6242]. The | owest RESTCONF | ayer
is HITPS, and the mandatory-to-inpl enent secure transport is TLS

[ RFC8446] .
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