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Abstract

This docunent defines a YANG data nodel for BIER configuration and
operati on.

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 http://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 Septenber 19, 2016.
Copyright Notice

Copyright (c) 2016 | 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
(http://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.
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1. Introduction

Thi s docunent defines a YANG data nodel for BIER configuration and
operation.

2. Design of the Data Mdel

nmodul e: ietf-bier
augnment /rt:routing:
+--rw bier
+--rw bi er-gl obal

+--rw encapsul ati on-type? i dentityref
+--rw bitstringl ength? bsl
+--rw bfr-id? bfr-id
+--rw ipv4-bfr-prefix? i net:ipva-prefix
+--rw ipv6-bfr-prefix? i net:ipv6-prefix
+--rw sub-domai n* [ sub-donai n-i d]
+--rw sub-domain-id sub- domai n-i d
+--rwigp-type? i gp-type
+--rwnt-id? nt-id
+--rw bfr-id? bfr-id
+--rw frr? bool ean
+--rw bitstringl ength? bsl
+--rw af
+--rw ipv4a* [bitstringl ength bier-npls-Iabel-base]
| +--rwbitstringlength uintl6
| +--rw bier-npls-I|abel -base nmpl s: npl s- | abel

| +--rw bier-npls-Iabel-range-size? bi er- npl s- 1 abel -range- si ze
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+--rw ipve* [bitstringlength bier-npls-Iabel-base]
+--rw bitstringl ength uint16
+--rw bi er-npl s-1abel - base mpl s: mpl s- | abe
+--rw bi er-npl s-1abel -range-si ze? bi er - npl s- | abel -range- si ze

augrment /rt:routing/rt:routing-instance/rt:routing-protocols
[rt:routing-protocol/ospf:ospf/ospf:instance:
+--rw bier-ospf-cfg

+--rwnt-id m-id
+--rw bi er-gl oba
+--rw enabl e? bool ean
+--rw advertise? bool ean
+--rw recei ve? bool ean

augnment /rt:routing/rt:routing-instance/rt:routing-protocols
/rt:routing-protocol/isis:isis/isis:instance:
+--rw bier-isis-cfg

+--rwnt-id m-id
+--rw bi er-gl oba
+--rw enabl e? bool ean
+--rw advertise? bool ean
+--rw receive? bool ean

augrment /rt:routing-state:
+--ro bier-globa

| +--ro encapsul ation-type? i dentityref
+--ro bitstringl ength? bsl
+--ro bfr-id? bfr-id
+--ro0 ipv4-bfr-prefix? i net:ipva-prefix
+--ro0 ipv6-bfr-prefix? inet:ipv6-prefix
+--ro sub-domai n* [sub-domai n-i d]
+--ro sub-domain-id sub-donain-id
+--10 igp-type i gp-type
+--ro nt-id? n-id
+--ro bfr-id? bfr-id

+--rw bitstringl ength? bsl
+--ro ipv4d* [bitstringlength bier-npls-Iabel-base]
| +--ro bitstringlength uintl16
| +--ro bier-npls-I|abel-base npl s: npl s-1 abe
| +--ro bier-npls-Iabel-range-size? bi er- npl s-1 abel -range- si ze
+--ro i pv6e* [bitstringlength bier-npls-Iabel-base]
+--ro bitstringlength uint16
+--ro bier-npls-1|abel -base mpl s: npl s-1 abe
+--ro bier-npls-Iabel-range-size? bi er- npl s- | abel -range- si ze
+--ro0 birts

I
I
I
I
I
I
I
I
I
| +--r0 frr? bool ean
I
I
I
I
I
I
I
I
I
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+--ro birt* [sub-domain-id]
+--ro sub-domain-id sub- domai n-i d
+--ro birt-bitstringlength* [bitstringlength]
+--ro bitstringlength uintl16
+--ro birt-si* [si]

+--ro Ssi Si

+--ro f-bnP ui nt 16

+--ro bier-npls-in-|abel? mpl s: mpl s- 1 abe
+--ro bfr-nbr? i net:ip-address

+--ro bier-npls-out-Iabel? mpl s: npl s- 1 abe
notifications:

+---n bfr-id-collision
| +--ro bfr-id? bfr-id
+---n bfr-zero
| +--ro ipv4-bfr-prefix? inet:ipvéd-prefix
| +--ro ipv6-bfr-prefix? i net:ipv6-prefix
+---n sub-domai n-id-collision

+--ro sub-domai n-i d? sub-domai n-id

+--ro m-id? uint16

3. Configuration

This Mddul e augnents the "/rt:routing:" with a BIER container. This
Cont ai ner defines all the configuration parameters related to BIER
for this particular routing.

The BIER configuration contains global configuration

The gl obal configuration includes Bl ER encapsul ation type, inmposition
BitStringlLengths, BFR-id, BFR-prefixes, and paraneters associ ated
wi th bier sub-domain.

In this docunment, we contains two types of BitStringlLengths:

I nposition and Disposition BitStringLengths, as defined in
([I-D.ietf-bier-architecture]). The inposition BitStringLengths is
defi ned under bier-global container, and the disposition
BitStringLengths is defined under the sub-domain.

4. Control plane configuration

This Mdul e augnents the "/rt:routing/rt:routing-instance/rt:routing-
pr ot ocol shi er-protocol -extensions /rt:routing-protocol/ospf:ospf/
ospf:instance:" and "/rt:routing/rt:routing-instance/rt:routing-
protocols /rt:routing-protocol/isis:isis/isis:instance:"configuration
wi th Bl ER
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7.

This Mdul e supports ISIS ([I-D.ietf-bier-isis-extensions])and OSPF
([1-D.ietf-bier-ospf-bier-extensions]) as control plane for BlIER

States
The operational states contains basic paraneters associated with
bi er, such as BI ER encapsul ati on type, BitStringLengths, BFR-id, BFR-
prefixes, and paraneters associated with bier sub-domain.
It also includes the Bit Index Routing Tabl e( Bl RT).
Noti fi cation

This Modul e i ncludes bfr-id-collision, bfr-zero, and sub-domai n-id-
col lision.

Bl ER YANG Dat a Model

<CCDE BEG NS> file "ietf-bier.yang"
nmodul e ietf-bier {

nanespace "urn:ietf:parans:xm:ns:yang:ietf-bier";
prefix "bier";
inmport ietf-routing {
prefix "rt";
}

inmport ietf-inet-types {
prefix "inet";

}
inmport ietf-npls {
prefix "npls";
import ietf-isis{
prefix "isis";
}

import ietf-ospf ({
prefix "ospf";
}

organi zati on
"I ETF BIER(Bit I ndexed Explicit Replication ) Wrking G oup";
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cont act
"WG List: <mailto:bier@etf.org>

WG Chair: Tony Przygi enda
<mai |l to:tonysietf @nuil.conpr

WG Chair: G eg Shepherd
<mai | t 0: gj shep@mai | . conP

Edi t or: Ran Chen

<mai |l to: chen.ran@te. com cn>
Edi t or: Fangwei Hu

<mai | t 0: hu. f angwei @t e. com cn>
Edi t or: Zheng Zhang

<muai | t 0: zhang. zheng@t e. com cn>
Edi t or: Xi anxi an Dai

<mai | t 0: dai . xi anxi an@t e. com cnh>
Edi t or: Mahesh Si vakunar

<muai | t 0: masi vaku@i sco. conP

description
"The YANG nodul e defines a generic configuration
nodel for BIER ";

revision 2016-03-16 {
description
"04 revision";
ref erence
"draft-chh-bier-bier-yang-03";
}

revision 2015-12-03 {
description
"03 revision";
reference
"draft-chh-bier-bier-yang-02";
}

revision 2015-11-19 {
description
"02 revision, typedef the paraneters related with bier, change the ty
pe of label to npls-Iabel";
reference
"draft-chh-bier-bier-yang-01";
}

revision 2015-10-16 {
description
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Chen,

"0l revision.";
reference
"draft-chh-bier-bier-yang-01";
}

revision 2015-06-22 {
description
"Initial revision.";
ref erence
"draft-chh-bier-bier-yang-00";
}

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

i dentity bier-encapsul ation-npls {
base bi er-encapsul ati on
description
"This identity represents MPLS encapsul ation for bier

[ * Typedef s*/

typedef sub-domain-id {
type uint 16;
description
"The type for sub-donmain-id";
}

typedef si {
type uint 16;
description
"The type for set identifier";

typedef bfr-id {
type uint 16;
description
"The type for bfr identifier";

}

typedef nt-id {
type uint 16;
description
"The type for nulti-topology identifier";
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typedef bier-npls-1abel -range-size{
type uint8;
description
"The type for BIER | abel range size.";

typedef bsl {
type enuneration{
enum 64- bi t{
val ue 1;
description
"bitstringlength is 64";

}
enum 128- bi t {
val ue 2;
description
"bitstringlength is 128";

}
enum 256- bi t {
val ue 3;
description
"bitstringlength is 256";

}
enum 512- bi t {
val ue 4;
description
"bitstringlength is 512";

}
enum 1024-bi t {
val ue 5;
description
"bitstringlength is 1024";

}
enum 2048-bi t {
val ue 6;
description
"bitstringlength is 2048";

}
enum 4096-bi t {
val ue 7;
description
"bitstringlength is 4096";

}

description
"The bitstringlength type for inposition node";
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typedef igp-type {
type enuneration{
enum | SI S
val ue 1;
description
"isis protocol";

}
enum OSPF{
val ue 2;
description
"ospf protocol”;

}

description
"The 1 GP type";
}

[ *groupi ng*/
groupi ng bi er-protocol - extensi ons{
I eaf nt-id{
type m-id;
description
"Mul ti-topol ogy associated with bier sub-donain.";

cont ai ner bi er-gl obal {
| eaf enable {
type bool ean;
default fal se;
description
"Enabl es bier protocol extensions.";

| eaf advertise {
type bool ean;
default true;
description
"Enabl e to advertise the paraneters associated with bi
er.";

| eaf receive {
type bool ean;
default true;
description
"Enabl e to receive the paraneters associated with bier

description
"Bl ER gl obal config.";
}

description
"Defines protocol extensions.";
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}

groupi ng bi er - par anet er s{
| eaf encapsul ation-type {
type identityref {
base bi er-encapsul ation

default "bier-encapsul ati on-npls";
description
"Dat apl ane to be used.";

}
| eaf bitstringl ength{
type bsl
description
"inmposition bitstringlength.";
}

| eaf bfr-id {

type bfr-id;

description
"BIER bfr identifier.";

}
| eaf ipv4d-bfr-prefix {
type inet:ipva-prefix;
description
"BIER | Pv4 prefix.";
}

| eaf ipv6-bfr-prefix {
type inet:ipv6-prefix;
description
"BIER | Pv6 prefix.";

list sub-domai n{
key "sub-domai n-id";
| eaf sub-donmi n-i d{
type sub-donai n-i d;
description
"sub-domain ID";
}

| eaf igp-type {
type igp-type;
description

"IGP type.";
}
leaf nm-id {
type m-id;

description
"multi-topology ID";
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| eaf bfr-id{
type bfr-id;
description
"BIER bfr identifier.";
}

leaf frr{
type bool ean;
description
"Enabl es BIER FRR ";

}
| eaf bitstringl ength{
type bsl
description
"Di sposition bitstringlength.";

}
description
"Denfines subdomain configuration"

description
Bl ER paraneters.";
}

groupi ng bi er-npl s-cfg{
| eaf bitstringlength {
type uint 16;
description
"BIER bitstringlength.”

| eaf bier-npls-Iabel -base{
type npls: npls-1abel
description
"Bl ER | abel base.";

| eaf bier-npls-I|abel-range-size{
type bier-npls-1abel -range-si ze;
description
"BIER | abel range.";

description
"Defines the necessary | abel ranges per bitstring length."
}

/* Configuration Data */
augrment "/rt:routing" {
description
"Thi s augnents routing-instance configuration with bier."
contai ner bier{
cont ai ner bi er-gl obal {
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uses bier-paraneters
cont ai ner af {
list ipvd {

key "bitstringlength bier-npls-Iabel-base"

uses bier-npls-cfg;
description
"Defines the necessary | abe
bitstring length in ipv4d.";

}
list ipv6 {

ranges per

key "bitstringlength bier-npls-Iabel-base"

uses bier-npls-cfg;

description

"Defines the necessary | abel ranges per

tring length in ipv6.";

}
description
"Bi er mapping entries."”;

description
"Bl ER gl obal config.";

description "BIER config.";

}
}

augrment "/rt:routing/rt:routing-instance/rt:routing-protocols/"
+ "rt:routing-protocol/ospf:ospf/ospf:instance" {
when "../../rt:type = 'ospf:ospfv2 or
... frt:type = "ospf:ospfv3 " {
description
"This augnents the ospf routing protocol when used”

description
"Thi s augnents ospf protocol configuration with bier.";
cont ai ner bi er-ospf-cfg{
uses bier-protocol - ext ensi ons;
description

}

"Control of bier advertisenent and reception."”;

}

augrment "/rt:routing/rt:routing-instance/" +
"rt:routing-protocol s/rt:routing-protocol "+
"lisis:isis" {

when "rt:type = "isis:isis’ " {
description
"This augnent |SIS routing protocol when used”
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}

description
"This augnents |1SI'S protocol configuration with bier."
cont ai ner bhier-isis-cfg{
uses bi er-protocol - extensions;
description
"Control of bier advertisenent and reception."”;

/* Operational data */
augrment "/rt:routing-state" {
description
"This augnents the operational states with bier."
cont ai ner bier-gl obal {
uses bier-paraneters
list ipvd {
key "bitstringlength bier-npls-Iabel-base"
uses bier-npls-cfg;
description
"Show t he necessary | abel ranges per bitstring
length in ipv4d.";

}
list ipv6 {
key "bitstringlength bier-npls-Iabel-base"
uses bier-npls-cfg;
description
"Show the necessary | abel ranges per bit
string length in ipv6.";
}

"Paraneters associated with bier.";

}

contai ner birts{
list birt{
key "sub-domain-id";
| eaf sub-domai n-i d{
type sub-donai n-i d;
description
"Bl ER sub domain ID';

description

}
list birt-bitstringlength {
key "bitstringl ength”;
| eaf bitstringl ength{
type uint 16;
description
"Bl ER bitstringlength.";
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list birt-si {
key "si"
| eaf si{
type si;
description
"Bl ER set identifier.";

}
| eaf f-bm{
type uint 16;
description
"Bl ER Forwarding Bit Mask.";

}
| eaf bier-npls-in-Iabel{
type npls: npls-1abel
description
"BIER in-1abel.";

| eaf bfr-nbr{
type inet:ip-address;
description
"Bl ER BFR Nei ghbors."

}
| eaf bier-npls-out-Iabel{
type npls: npls-1abel
description
"Bl ER out - 1| abel . ";

}
description

"Query the BIRT based on the key set identifier
& bitstringlength & sub-donmain-id.";

description

"Query the BIRT based on the key bitstringlengt & sub-

}
description
"Query the BIRT based on the key sub-domain.";

domai n-id.";

description
"Shows Bit |Index Routing Table.";
}

/* Notifications */
notification bfr-id-collision{
| eaf bfr-id{
type bfr-id;
description
"BIER BFR I D.";
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description
"BFR I D received in the control pl ane that caused BFR I D col lisi

on. °;

}

notification bfr-zero{
| eaf ipv4-bfr-prefix{
type inet:ipvé4-prefix;
description
"BIER i pv4 bfr prefix";

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

description
"Invalid val ue associated with prefix";

}

notification sub-donain-id-collision{
| eaf sub-donai n-i d{
type sub-donai n-i d;
description
"Bl ER sub domain ID';

}
| eaf nt-id{
type uint 16;
description
"Multi-topology ID'
}

description
"Sub domain ID received in the control pl ane that caused Sub dom
ain IDcollision";

}
}

<CCDE ENDS>
8. Security Considerations
TBD.
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10. | ANA Consi derations
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bef ore RFC publication.
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