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Abst ract
Thi s docunment defines a YANG data nodel that can be used to
configure and manage |Internet G oup Managenent Protocol (IGwW) and
Mul ticast Listener Discovery (M.D) devices.
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1. Introduction

YANG [ RFC6020] [ RFC7950] is a data definition |anguage that was

i ntroduced to nodel the configuration and running state of a device
managed usi ng NETCONF [ RFC6241]. YANG is now al so being used as a
conmponent of w der nmanagenent interfaces, such as CLIs.

Thi s docunent defines a YANG data nodel that can be used to
configure and nmanage | nternet G oup Managenent Protocol (IGw) and
Mul ticast Listener Discovery (M.D) devices. This nodel will support
the core 1GwW and M.D protocols, as well as many other features
mentioned in separate | GW and MLD RFCs. Non-core features are
defined as optional in the provided data nodel .
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1.1. Requirenments Language

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

1.2. Term nol ogy

The term nol ogy for describing YANG data nodels is found in
[ RFC6020] [ RFC7950] .

Thi s docunment enpl oys YANG tree di agranms, which are explained in [I-
D.ietf-netnod-rfc6087bis].

2. Design of Data node
2.1. Scope of nodel

The nodel covers | GWv1 [RFC1112], |GVPv2 [ RFC2236], | GWPv3
[ RFC3376] and M.Dvl [ RFC2710], M.Dv2 [ RFC3810] .

The configuration of IGW and M.D features, and the operationa
state fields and RPC definitions are not all included in this
docunment of the data nodel. This nodel can be extended, though the
structure of what has been witten may be taken as representative of
the structure of the whol e nodel

Thi s nodel does not cover other IGW and M.D rel ated protocols such
as | GwW/ MLD Proxy [RFC4605] or | GW/ MLD Snoopi ng [ RFC4541] etc.
these will be specified in separate docunents.

2.2. Optional capabilities

This nodel is designed to represent the capabilities of 1GvwW and M.D
devices with various specifications, including some with basic
subsets of the 1GW and MLD protocols. The nmain design goals of
this docunent are that any nmajor now existing inplementation may be
said to support the basic nodel, and that the configuration of all

i mpl ement ations nmeeting the specification is easy to express through
some conbination of the features in the basic nodel and sinple
vendor augnentati ons.

There is also value in w dely-supported features being standardi zed,
to save work for individual vendors, and so that mappi ng between
different vendors’ configuration is not needl essly conplicated.
Theref ore these nodul es declare a nunber of features representing
capabilities that not all deployed devices support.
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The extensive use of feature declarations should al so substantially

simplify the capability negotiation process for a vendor’s | GwW and
M.D i npl ement ati ons.

On the other hand, operational state paranmeters are not so widely
designated as features, as there are many cases where the defaulting
of an operational state paranmeter would not cause any harmto the
system and it is much nore likely that an inplenentation wthout
native support for a piece of operational state would be able to
derive a suitable value for a state variable that is not natively
support ed.

For the sane reason, w de constant ranges (for exanple, tinmer

maxi mum and mnimun) will be used in the nodel. It is expected that
vendors will augnent the nodel with any specific restrictions that
m ght be required. Vendors nmay al so extend the features list with
proprietary extensions.

2.3. Position of address fanmily in hierarchy

The current docunent contains | GVW and M.D as separate schena
branches in the structure. The reason for this is to nake it easier
for inplementations which may optionally choose to support specific
address fanmilies. And the names of objects nay be different between
the IPv4 (1GW) and I Pv6 (M.D) address fanilies.

3. Modul e Structure
3.1. 1GW Configuration and Operational state

The | GW YANG nodel follows the Cuidelines for YANG Mbdul e Aut hors
(NVDA) [draft-dsdt-nnda-gui delines-01]. The | GW nodul e defines the
routing-control -pl ane-protocol -wi de configuration and operationa
state options separately in a three-level hierarchy as |listed bel ow

G obal level: 1GW configuration and operational state attributes
for the entire routing system

Interface-global: Only including configuration data nodes now.
| GW configuration attributes are applicable to all the interfaces
whose interface-level corresponding attributes are not existing,
with same attributes’ value for these interfaces.

Interface-level: 1GW configuration and operational state
attributes specific to the given interface.

Where fields are not genuinely essential to protocol operation, they

are narked as optional. Sone fields will be essential but have a
default specified, so that they need not be configured explicitly.
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We define the | GW nodel as a protocol-centric nodel , and the | GW
nmodel augnments "/rt:routing/rt:control-plane-protocols/ rt:control -
pl ane-protocol” in [draft-acee-netnod-rfc8022bi s-01] and woul d al | ow

a single protocol instance per VRF.

augrment /rt:routing/rt:control-plane-protocols/rt:control-plane-protocol

+--rwignp
+--rw gl oba
| +--rw enabl e? bool ean {gl obal - adn n- enabl e} ?
+--rw max-entries? ui nt 32 {gl obal -nax-entries}?
+--rw nmax-groups? ui nt 32 {gl obal - nax- groups}?
+--ro entries-count? ui nt 32
+--ro0 groups-count? ui nt 32

+--ro statistics
+--ro discontinuity-tine? yang: dat e-and-ti ne
+--ro error

+--ro total ? yang: count er 64
+--ro query? yang: count er 64
+--ro report? yang: count er 64
+--ro | eave? yang: count er 64
+--ro checksunf yang: count er 64

+--ro too-short? yang: count er 64

+——— -Il- - - - -
1

ro received

+--ro total ? yang: count er 64
+--ro query? yang: count er 64
+--ro report? yang: count er 64
+--ro | eave? yang: count er 64

--ro sent

+--ro total ? yang: count er 64
+--ro query? yang: count er 64
+--ro report? yang: count er 64
+--ro | eave? yang: count er 64

+--rwinterfaces
+--rw | ast - menber-query-interval ? uintl6

ert}?

+--rw nmax-groups-per-interface? ui nt 32 {intf-nax-groups}?
+--rw query-interval ? ui nt 16
+--rw query-nmax-response-tine? uint16
+--rwrequire-router-alert? bool ean {intf-require-router-a
+--rw robust ness-vari abl e? uint8
+--rw version? uint8
+-rwinterface* [interface-nane]
+--rw interface-nane if:interface-ref
+--rw enabl e? bool ean {intf-adm n-enabl e}?
+--rw group-policy? string
+--rw i nmedi ate-| eave? enpty {intf-imediate-| eave}

+--rw | ast - menber - query-interval ? ui nt 16

es}?

+--rw max-groups? ui nt 32 {intf-max-groups}?
+--rw nmax- group- sources? ui nt 32 {i ntf-max-group-sourc
+--rw query-interval ? uintl6
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+--rw query-nmax-response-tine? uint16
+--rwrequire-router-alert? bool ean {intf-require-router
-alert}?
+--rw robust ness-vari abl e? uint8
+--rw source-policy? string {intf-source-policy}?
+--rw verify-source-subnet ? enpty {intf-verify-source-su
bnet}?
+--rw explicit-tracking? bool ean {intf-explicit-track
i ng}?
+--rw exclude-lite? bool ean {intf-exclude-lite}?
+--rw version? uint8
+--rw j oi n-group* i net:ipv4d-address {intf-join
-group}?
+--rw ssm map* [source-addr group-policy] {intf-ssmmap}?
| +--rw source-addr ssm map-i pv4-addr-type
| +--rw group-policy string
+--rw static-group* [group-addr source-addr] {intf-static-group}
5
| +--rw group-addr i net:ipv4-address
| +--rw source-addr sour ce-i pv4- addr-type
+--ro oper-status? enuneration
+--ro querier? i net:i pv4-address
+--ro joi ned-group* inet:ipv4-address {intf-join
-group}?
+--ro0 group* [group-address]
+--ro group-address i net:ipv4-address
+--ro expire? ui nt 32
+--ro filter-node? enuneration
+--ro0 up-tinme? ui nt 32
+--ro last-reporter? i net:ipv4-address
+--ro source* [source-address]
+--ro0 source-address i net:ipv4-address
+--ro expire? ui nt 32
+--ro up-tinme? ui nt 32
+--ro host-count? uint32 {intf-explicit-tracking}?
+--ro last-reporter? i net:ipv4-address
+--ro host* [host-address] {intf-explicit-tracking}?
+--ro host-address i net:ipv4-address

+--ro host-filter-node? enuner ati on

3.2. M.D Configuration and Operational State

The MLD YANG nodel uses the same structure as | GW YANG nodel . The
M.D nodul e al so defines the routing-control-plane-protocol -w de
configuration and operational state options separately in a three-
| evel hierarchy.

augrment /rt:routing/rt:control-plane-protocols/rt:control-plane-protocol

+--rwmd
+--rw gl oba
| +--rw enabl e? bool ean {gl obal - adm n- enabl e} ?
| +--rw nmax-entries? ui nt 32 {gl obal -nax-entries}?
| +--rw max-groups? ui nt 32 {gl obal - nax- groups}?
I

+--r0 entries-count? ui nt 32
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ert}?
+- -
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+- -
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-alert}?

bnet}?

i ng}?
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+--ro0 groups-count?
+--ro statistics

ui nt 32

+--ro discontinuity-tine?
+--ro error

| GW & MLD Yang Mbdel

yang: dat
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e-and-tine

| +--ro total? yang: count er 64
| +--ro query? yang: count er 64
| +--ro report? yang: count er 64
| +--ro |eave? yang: count er 64
| +--ro checksun? yang: count er 64
| +--ro too-short? yang: count er 64
+--ro received
| +--ro total? yang: count er 64
| +--ro query? yang: count er 64
| +--ro report? yang: count er 64
| +--ro |eave? yang: count er 64
+--ro sent
+--ro total ? yang: count er 64
+--ro query? yang: count er 64
+--ro report? yang: count er 64
+--ro | eave? yang: count er 64
i nterfaces
rw | ast-nmenber-query-interval ? uintl6
rw maex- groups-per-interface? ui nt 32 {intf-nmax-groups}?

rw query-

interval ?

uin

rw query- max-response-ti me? uin
rwrequire-router-alert? boo
rw robust ness-vari abl e? uin
rw version? uin

rwinterface* [interface-nane]

- T W
+--TW
+- - T W
+-- T W
- T W

- T W
+--TW

T W
T W

- T W
+--TW
+- - T W
+-- T W

+--TW

+--TW
+--TW

i nterface-name
enabl e?

gr oup- pol i cy?

i medi at e-| eave?

| ast - menber - query-interval ?
mex- gr oups?
max- gr oup- sour ces?

query-interval ?
quer y- max- r esponse-ti ne?
require-router-alert?

r obust ness-vari abl e?
sour ce-policy?
verify-source-subnet?

explicit-tracking?

exclude-lite?
versi on?

+--rw j oi n- group*

+--Tw

| +--rw source-addr
| +--rw group-policy

t16
t16
lean {intf-require-router-a

t8
t8

if:interface-ref

bool ean {intf-adm n-enabl e}?
string

enpty {intf-imediate-| eave}

ui nt 16
ui nt 32 {intf-max-groups}?
ui nt 32 {i ntf-max-group-sourc

ui nt 16
ui nt 16
bool ean {intf-require-router

uint8
string {intf-source-policy}?
enpty {intf-verify-source-su

boolean {intf-explicit-track
bool ean {intf-exclude-lite}?

uint8
inet:ipv6-address {intf-join

ssm nmap* [ source-addr group-policy] {intf-ssmnmap}?

string
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+--rw static-group* [group source-addr] {intf-static-group}?

| +--rw group i net:ipv6-address
| +--rw source-addr source-i pv6-addr-type
+--ro oper-status? enunerati on
+--ro querier? i net:ipv6-address
+--ro0 joi ned- group* i net:ipv6-address {intf-join
-group}?
+--ro0 group* [group-address]
+--ro0 group-address i net:ipv6-address
+--ro expire? ui nt 32
+--ro filter-node? enuner ati on
+--ro up-tinme? ui nt 32
+--ro last-reporter? i net:ipv6-address
+--ro0 source* [source-address]
+--ro0 source-address i net:ipv6-address
+--ro expire? ui nt 32
+--ro0 up-tinme? ui nt 32
+--ro host-count? uint32 {intf-explicit-tracking}?
+--ro last-reporter? i net:ipv6-address
+--ro host* [host-address] {intf-explicit-tracking}?
+--ro host-address i net:ipv6-address

+--ro host-filter-node? enuner ati on

3.3. 1GW and M.D RPC
| GW and MLD RPC cl ears the specified | GW and M.D group nenber shi p.
rpcs:
+---x clear-ignp-groups {rpc-clear-groups}?
| +---winput
[ +---winterface? string
[ +---w group? i net:ipv4-address
| +---w source? i net:ipv4-address
+---x clear-md-groups {rpc-clear-groups}?
+---w input
+---winterface? string
+---w group? i net:ipv6-address

+---w source? i net:ipv6-address
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| GWP and MLD YANG Modul es

<CODE BEG NS> file "ietf-ignmp-md@017-10-20. yang"

modul e ietf-ignmp-md {

| GW & MLD Yang Mbdel
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namespace "urn:ietf:paranms: xm:ns:yang:ietf-ignp-md";

/1 replace with I ANA namespace when assi gned

prefix ignmp-md;

inmport ietf-inet-types {

prefix "inet";

}

i mport ietf-yang-types {

prefix "yang";

}

import ietf-routing {
prefix "rt";

}

inmport ietf-interfaces {
prefix "if";

}

inmport ietf-ip {
prefix ip;

}

organi zati on

"I ETF PI M Wor ki ng G oup";

cont act

"WG Web: <http://tools.ietf.org/ wy/pinl>
WG List: <mailto:pim@etf.org>

W5 Chair: Stig Venaas
<mai | t 0: sti g@enaas. conp

WG Chair: M ke MBride
<mai | t o: nmcbri de7@nmai |l . cone

Edi t or: Xufeng Liu
<mai | t o: Xuf eng_Li u@ abi |l . con»

Edi t or: Feng Guo

<mai | t 0: guof eng@uawei . conr

Expires April,
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Edi t or: Mahesh Si vakumar
<muai | t 0: masi vaku@i sco. conP

Edi t or: Pete McAllister
<mai | to: pete.ncal lister@etasw tch. conp

Edi tor: Ani sh Peter
<mai |l to:anish.ietf @mail.com";

description
"The nodul e defines a collection of YANG definitions cormmon for
| GW and M.D.";

revision 2017-10-20 {
description
"Updat ed yang data nodel for adding explicit-tracking and
i ghtweight |Gwv3 and M.Dv2 function.";
ref erence
"RFC XXXX: A YANG Data Model for | GW and M.D';
}

revision 2017-09-19 {
description
"Updat ed yang data nodel for NVDA version and errata."”;
ref erence
"RFC XXXX: A YANG Data Mbdel for |GW and M.D';
}

/*
* Features
*/
feature gl obal -adm n-enabl e {
description
"Support gl obal configuration to enable or disable protocol.";
}

feature global-interface-config {
description
"Support gl obal configuration applied for all interfaces.”

feature gl obal -max-entries {
description
"Support configuration of global max-entries."”;
}

feature gl obal - max-groups {
description
"Support configuration of global max-groups."”
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}

feature intf-adm n-enable {
description
"Support configuration of interface adninistrative enabling.";
}

feature intf-inmedi ate-1eave {
description
"Support configuration of interface i mediate-I|eave."

feature intf-join-group {
description
"Support configuration of interface join-group.”

feature intf-nmax-groups {
description
"Support configuration of interface max-groups.";

feature intf-nmax-group-sources {
description
"Support configuration of interface max-group-sources.";

feature intf-require-router-alert {
description
"Support configuration of interface require-router-alert.";
}

feature intf-source-policy {
description
"Support configuration of interface source policy."

feature intf-ssmmap {
description
"Support configuration of interface ssmmap.";

feature intf-static-group {
description
"Support configuration of interface static-group.”

feature intf-verify-source-subnet {
description
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"Support configuration of interface verify-source-subnet."

}

feature intf-explicit-tracking {
description
"Support configuration of interface explicit-tracking hosts.";

feature intf-exclude-lite {
description
"Support configuration of interface exclude-lite.";

feature per-interface-config {
description
"Support per interface configuration.";
}

feature rpc-cl ear-groups {
description
"Support rpc’s to clear groups.”

/*
* Typedefs
*/
typedef ssm map-ipv4-addr-type {
type union {
type enuneration {
enum ' policy’ {
description
"Source address is specified in SSM map policy.";
}
}
type inet:ipv4-address;

description
"Mul ticast source |IP address type for SSM map. "
} // source-ipv4-addr-type

typedef ssm nmap-ipv6-addr-type {
type union {
type enuneration {
enum ' policy’ {
description
"Source address is specified in SSMmap policy.";
}
}
type inet:ipv6-address;
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}
description
"Mul ticast source |IP address type for SSM map. "

} /] source-ipv6-addr-type

typedef source-ipv4-addr-type {
type union {
type enuneration {
enum’ *’ {
description
"Any source address."

}
}

type inet:ipv4-address;

description
"Mul ticast source |IP address type."

} /] source-ipv4-addr-type

typedef source-ipv6-addr-type {
type union {
type enuneration {
enum’ *' {
description
"Any source address."

}
}

type inet:ipv6-address;

description
"Mul ticast source |IP address type."

} // source-ipv6-addr-type

/*
* |dentities
*/

/*
* (¥ oupi ngs
*/
groupi ng gl obal -config-attributes {
description "d obal |1GW and M.D configuration."

| eaf enable {
i f-feature gl obal -adm n-enabl e;
type bool ean;

description
"true to enable 1GW or MLD in the routing instance;
false to disable 1GwW or MLD in the routing instance.";
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}

| eaf max-entries {
i f-feature gl obal -nax-entries
type uint32;
description
"The nmaxi mum nunber of entries in IGW or MD.";
}

| eaf max-groups {
i f-feature gl obal - max- groups;
type uint32;
description
"The maxi mum nunber of groups that | GW
or M.D can join.";

}
} // global-config-attributes
groupi ng global -state-attributes {
description "G obal 1GWwW and M.D state attributes.”

| eaf entries-count {
type uint32;
config fal se
description
"The nunber of entries in IGW or M.D.";
}

| eaf groups-count {
type uint32;
config fal se
description
"The nunber of groups that |GW or M.D can join."
}

contai ner statistics {
config fal se
description "d obal statistics.";

| eaf discontinuity-time {

type yang: date-and-ti ne;

description
"The time on the nost recent occasion at which any one
or nore of the statistic counters suffered a
di scontinuity. If no such discontinuities have occurred
since the last re-initialization of the |oca
managenent subsystem then this node contains the tine
the | ocal managenent subsystemre-initialized itself.";
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contai ner error {
description "Statistics of errors.”;
uses gl obal -statistics-error

}

cont ai ner received {
description "Statistics of received nessages.”
uses gl obal -statistics-sent-received;

}

contai ner sent {
description "Statistics of sent nessages."”;
uses gl obal -statistics-sent-received;

} /] statistics
} // global-state-attributes

groupi ng gl obal -statistics-error {

description

"A grouping defining statistics attributes for errors.";
uses gl obal -statistics-sent-received;
| eaf checksum {

type yang: count er 64,

description

"The nunber of checksumerrors.";

| eaf too-short {
type yang: count er 64;
description
"The nunber of nessages that are too short.";

} /] global-statistics-error

groupi ng gl obal -statistics-sent-received {
description
"A grouping defining statistics attributes."
| eaf total {
type yang: count er 64;
description
"The nunber of total nessages.”

}
| eaf query {
type yang: count er 64;
description
"The nunber of query messages."

| eaf report {
type yang: count er 64;
description
"The nunber of report nessages.";
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}

| eaf |eave {
type yang: count er 64;
description
"The nunber of | eave nessages."

} /] global-statistics-sent-received

grouping interfaces-config-attributes {
description
"Configuration attributes applied to the interfaces whose
per interface attributes are not existing.";

| eaf | ast-nenber-query-interval {
type uint16 {
range "1..65535";
}

units seconds;
defaul t 1;
description
"Last Menber Query Interval, which may be tuned to nodify the
| eave | atency of the network.";
reference "RFC3376. Sec. 8.8.";

}

| eaf max-groups-per-interface {
i f-feature intf-max-groups;
type uint32;
description
"The maxi mum nunber of groups that IGW or M.D can join.";
}

| eaf query-interval ({
type uintl1l6 {
range "1..31744";
}

units seconds;

default 125;

description
"The Query Interval is the interval between General Queries
sent by the Querier.";

reference "RFC3376. Sec. 4.1.7, 8.2, 8.14.2.";

}
| eaf query-nmax-response-tinme {
type uintl1l6 {
range "1..65535";
}

units seconds;
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default 10;
description
"Query maxi mum response time specifies the maxi mumtinme
al | oned before sending a responding report.";
reference "RFC3376. Sec. 4.1.1, 8.3, 8.14.3."

}

|l eaf require-router-alert {
if-feature intf-require-router-alert;
type bool ean;
default false
description
"Protocol packets should contain router alert |IP option."

}
| eaf robustness-variable {
type uint8 {
range "2..7";
}
default 2;
description
"Querier’s Robustness Variable allows tuning for the expected
packet |oss on a network.";
reference "RFC3376. Sec. 4.1.6, 8.1, 8.14.1.";
}

} /] interfaces-config-attributes

grouping interfaces-config-attributes-ignp {
description "interfaces configuration for |GW.";

uses interfaces-config-attributes;
| eaf version {
type uint8 {
range "1..3";
}
description "I GW version.";
reference "RFC1112, RFC2236, RFC3376."

}

}

grouping interfaces-config-attributes-md {
description "interfaces configuration for MD.";

uses interfaces-config-attributes;
| eaf version {
type uint8 {
range "1..2";
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}

description "MD version.";
reference "RFC2710, RFC3810."
}
}

grouping interface-config-attributes-ignmp {
description "Per interface configuration for 1GW.";

uses interface-config-attributes-ignp-nd;

| eaf version {

type uint8 {

range "1..3";

}

description "I GW version.";

reference "RFC1112, RFC2236, RFC3376.";
leaf-list join-group {

if-feature intf-join-group;

type inet:ipv4-address;

description
"The router joins this multicast group on the interface.";
}

list ssmmap {

if-feature intf-ssm map;
key "source-addr group-policy";
description "The policy for (*, G nmapping to (S,G.";
| eaf source-addr {

type ssmmap-ipv4-addr-type;

description

"Mul ticast source | P address.”

}
| eaf group-policy {
type string;
description
"Name of the access policy used to filter |1 GW
menber shi p. A device can restrict the length
and val ue of this name, possibly space and specia
characters are not allowed. ";
}

}

list static-group {
if-feature intf-static-group;
key "group-addr source-addr";
description
"A static nulticast route, (*,QG or (S5G6.";
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| eaf group-addr {
type inet:ipv4-address;
description
"Mul ticast group |IP address.";
}
| eaf source-addr {
type source-ipv4-addr-type;
description
"Mul ticast source |IP address."

}
}

} /] interface-config-attributes-ignmp

grouping interface-config-attributes-ignmp-md {
description
"Per interface configuration for both IGwW and M.D.";

| eaf enable {
if-feature intf-adm n-enabl e;
type bool ean;
default false
description
"true to enable 1GW or M.D on the interface;
false to disable 1GW or M.D on the interface.";
}
| eaf group-policy {
type string;
description
"Name of the access policy used to filter |GW or M.D
nmenber shi p. A device can restrict the length
and val ue of this name, possibly space and specia
characters are not allowed.";
}
| eaf imedi ate-|eave {
if-feature intf-immed at e-1 eave;
type enpty;
description
"If present, 1GW or MD performan i medi ate | eave upon
receiving an | Gwv2 or M.Dvl | eave nessage.
If the router is | GW-enabled or M.D-enabled, it sends an
| GW or M.D | ast nmenmber query with a | ast nenber query
response tinme. However, the router does not wait for

the response tinme before it prunes off the group.

}

| eaf | ast-nenber-query-interval {
type uintl1l6 {
range "1..65535";
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}

uni ts seconds;
default 1;
description
"Last Menber Query Interval, which nmay be tuned to nodify the
| eave |l atency of the network.";
ref erence "RFC3376. Sec. 8.8.";

}

| eaf max-groups {
i f-feature intf-nmax-groups;
type uint32;
description
"The maxi mum nunber of groups that IGW ro M.D can join.";
}
| eaf max- group-sources {
i f-feature intf-nmax-group-sources
type uint32;
description
"The maxi mum nunber of group sources.”

}

| eaf query-interval {

type uintl1l6 {
range "1..31744";

}

units seconds;

default 125;

description
"The Query Interval is the interval between General Queries
sent by the Querier.";

reference "RFC3376. Sec. 4.1.7, 8.2, 8.14.2.";

}

| eaf query-nmax-response-tine {
type uintl1l6 {
range "1..65535";
}

units seconds;
default 10;
description
"Query maxi mum response tinme specifies the maxi mumtinme
al | oned before sending a responding report.";
reference "RFC3376. Sec. 4.1.1, 8.3, 8.14.3."

}

| eaf require-router-alert {
if-feature intf-require-router-alert;
type bool ean;
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description
"Protocol packets should contain router alert IP option.";

}
| eaf robustness-variable {
type uint8 {
range "2..7";
}
default 2;
description
"Querier’'s Robustness Variable allows tuning for the expected
packet |oss on a network.";
reference "RFC3376. Sec. 4.1.6, 8.1, 8.14.1.";
}

| eaf source-policy {

if-feature intf-source-policy;

type string;

description
"Name of the access policy used to filter sources.
A device can restrict the length
and val ue of this name, possibly space and specia
characters are not allowed.";

| eaf verify-source-subnet {
if-feature intf-verify-source-subnet;
type enpty;
description
"If present, the interface accepts packets with nmatching
source | P subnet only.";

| eaf explicit-tracking {
if-feature intf-explicit-tracking;
type bool ean;
description
"I GW/ ML.D- based explicit nenbership tracking function
for multicast routers and | GW/ M.D proxy devi ces
supporting | GWwv3/ M.Dv2. The explicit nenbership tracking
function contributes to saving network resources and
shortening | eave | atency.";
}
| eaf exclude-lite {
if-feature intf-exclude-lite;
type bool ean;
description
"l'i ghtwei ght 1GWwv3 and M.Dv2 protocols, which sinplify the
standard versions of |GWv3 and M.Dv2.";
reference "RFC5790";
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} // interface-config-attributes-ignp-nd

grouping interface-config-attributes-md {
description "Per interface configuration for M.D. ";

uses interface-config-attributes-ignmp-md;

| eaf version {
type uint8 {
range "1..2";
}
description "MD version.";
reference "RFC2710, RFC3810.";

| eaf-list join-group {
if-feature intf-join-group;
type inet:ipv6-address;
description
"The router joins this multicast group on the interface.";

}

list ssmmap {
if-feature intf-ssm nmap;
key "source-addr group-policy";
description "The policy for (*, G mapping to (S,G.";
| eaf source-addr {
type ssm nmap-i pv6-addr-type
description
"Mul ticast source | Pv6 address.";
}
| eaf group-policy {
type string;
description
"Narme of the access policy used to filter M.D
menber shi p. A device can restrict the length
and val ue of this nanme, possibly space and specia
characters are not allowed.";
}
}

list static-group {
if-feature intf-static-group;
key "group source-addr";
description
"A static nmulticast route, (*,G or (S,G.";

| eaf group {
type inet:ipv6-address;
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description
"Mul ticast group |IPv6 address."
}
| eaf source-addr {
type source-ipv6-addr-type;
description
"Mul ticast source | Pv6 address.";

} /] interface-config-attributes-nd
grouping interface-state-attributes-ignp {

description
"Per interface state attributes for | GW."

uses interface-state-attributes-ignp-nid;

| eaf querier {

type inet:ipv4-address;

config fal se

description "The querier address in the subnet”;
}
| eaf -1ist joined-group {

if-feature intf-join-group;

type inet:ipv4-address;

config fal se

description

"The routers that joined this nulticast group.";

i st group {

key "group-address”

config fal se

description
"Mul ticast group nenbership infornation
that joined on the interface.”

| eaf group-address {
type inet:ipv4-address;
description
"Mul ticast group address."

}

uses interface-state-group-attributes-ignmp-nd;

| eaf last-reporter {
type inet:ipv4-address;
description
"The | ast host address which has sent the
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report to join the multicast group.";

list source {
key "source-address"
description
"List of nulticast source information
of the multicast group.";

| eaf source-address {
type inet:ipv4-address;
description
"Mul ti cast source address”
}
uses interface-state-source-attributes-ignp-nid;
| eaf last-reporter {
type inet:ipv4-address;
description
"The | ast host address which has sent the
report to join the nulticast source and group.";

list host {
if-feature intf-explicit-tracking;
key "host-address"”;
description
"List of nulticast nenbership hosts
of the specific multicast source-group.”;

| eaf host-address {
type inet:ipv4-address;
description
"Mul ticast menbership host address.”;

| eaf host-filter-node {
type enuneration {
enum "incl ude" {
description
"I'n include node";
}
enum "excl ude" {
description
"I'n exclude node.";
}
}

description
"Filter node for a nulticast nmenbership
host may be either include or exclude."

}
Y}/ list host
} /] list source
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} /] list group
} /] interface-state-attributes-ignp

grouping interface-state-attributes-ignp-md {
description
"Per interface state attributes for both IGw and M.D.";

| eaf oper-status {
type enuneration {
enum up {
description
"Ready to pass packets."

enum down {
description
"The interface does not pass any packets.";

}

config fal se
description
"interface up or down state for I GW or M.D protocol”

}
} /] interface-config-attributes-ignp-nd
grouping interface-state-attributes-md {

description
"Per interface state attributes for MD. ";

uses interface-state-attributes-ignp-nid;

| eaf querier {
type inet:ipv6-address;
config fal se
description
"The querier address in the subnet."
}

| eaf-1ist joined-group {
if-feature intf-join-group;
type inet:ipv6-address;
config fal se
description
"The routers that joined this nulticast group.";
}

list group {
key "group-address"
config fal se
description
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"Mul ticast group nenbership information
that joined on the interface.";

| eaf group-address {
type inet:ipv6-address;
description
"Mul ticast group address."

}

uses interface-state-group-attributes-ignp-nd;

| eaf last-reporter {
type inet:ipv6-address;
description
"The | ast host address which has sent the
report to join the multicast group.”
}
list source {
key "source-address"
description
"List of multicast source informtion
of the multicast group.”

| eaf source-address {
type inet:ipv6-address;
description
"Mul ticast source address”
}

uses interface-state-source-attributes-ignp-nd
| eaf last-reporter {
type inet:ipv6-address;
description
"The | ast host address which has sent the
report to join the nulticast source and group."
}
list host {
if-feature intf-explicit-tracking;
key "host-address"”;
description
"List of nulticast nenbership hosts
of the specific nulticast source-group.”;

| eaf host-address {
type inet:ipv6-address;
description
"Mul ticast nmenbership host address.”

| eaf host-filter-node {

type enuneration {
enum "incl ude" {
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description
"I'n include node";
}
enum "excl ude" {
description
"I'n exclude node.";

}
}

description
"Filter node for a nulticast nmenbership
host may be either include or exclude.";
}
Y}/ list host
} /] list source
} // list group
} /] interface-state-attributes-nd

grouping interface-state-group-attributes-ignp-md {
description
"Per interface state attributes for both | GWw and M.D
groups.";

| eaf expire {
type uint32;
units seconds;
description
"The time left before nulticast group state expires.”

| eaf filter-node {
type enuneration {
enum "incl ude" {
description
"I'n include node, reception of packets sent
to the specified nulticast address is requested
only fromthose | P source addresses listed in the
source-list paraneter";
}
enum "excl ude" {
description
"I'n exclude node, reception of packets sent
to the given nulticast address is requested
fromall |IP source addresses except those
listed in the source-list paraneter."

}
}

description
"Filter node for a nulticast group
may be either include or exclude.";
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| eaf up-tine {
type uint32;
units seconds;
description
"The el apsed tinme since the device created nulticast group record.”

}
} /] interface-state-group-attributes-ignp-nd

grouping interface-state-source-attributes-ignp-md {
description
"Per interface state attributes for both | GWw and M.D
source-group records.";

| eaf expire {
type uint32;
units seconds;
description
"The time left before nulticast source-group state expires."
}

| eaf up-tine {
type uint32;
units seconds;
description
"The el apsed time since the device created multicast
source-group record.";
}
| eaf host-count {
if-feature intf-explicit-tracking;
type uint32;
description
"The nunber of host addresses.™

} // interface-state-source-attributes-ignmp-md

/*

* Configuration and Operational state data nodes (NVDA version)

*/

augrment "/rt:routing/rt:control-plane-protocols/rt:control -plane-protocol”
{

description
"I GWP augnentation to routing control plane protoco
configuration and state.";

container ignmp {
description
"I GWP operational state data.";
cont ai ner gl obal {
description
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"G obal attributes.”
uses gl obal -config-attri butes;
uses gl obal -state-attributes;

}

contai ner interfaces {
description
"Containing a list of interfaces."

uses interfaces-config-attributes-ignp {
if-feature global -interface-config;
}

list interface {
key "interface-nane";
description
"List of IGW interfaces.";
| eaf interface-nane {
type if:interface-ref;
must “/if:interfaces/if:interface[if:name = current()]/"
+ "ip:ripvd" {
description
"The interface nmust have | Pv4 enabled.";
}

description
"Reference to an entry in the global interface list."
}

uses interface-config-attributes-ignmp {
if-feature per-interface-config;
}
uses interface-state-attributes-ignp;
} /'] interface
} /] interfaces
} I ignp
}/ [ augnent

augrment "/rt:routing/rt:control-plane-protocol s/rt:control -plane-protocol"”
{
description
"M.D augnentation to routing control plane protoco
configuration and state.";

container md {
description
"M.D operational state data.”

cont ai ner gl obal {

description
"d obal attributes.”
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uses gl obal -config-attributes;
uses gl obal -state-attributes;

}

contai ner interfaces {
description
"Containing a list of interfaces."

uses interfaces-config-attributes-md {
if-feature global -interface-config;

}

list interface {
key "interface-nane";
description
"List of MLD interfaces.";
| eaf interface-nane {
type if:interface-ref;
must “/if:interfaces/if:interface[if:name = current()]/"
+ "ip:ripve" {
description
"The interface nmust have | Pv6 enabled.";
}
description
"Reference to an entry in the global interface list."
}
uses interface-config-attributes-md {
if-feature per-interface-config;
}

uses interface-state-attri butes-nd;
} /] interface
} /] interfaces
} /Il nmd
} /] augnent

/*
* RPCs
*/
rpc clear-ignp-groups {
i f-feature rpc-clear-groups;
description
"Clears the specified | GW cache entries."

i nput {
| eaf interface {
type string;

description
"Name of the IGW interface.
If it is not specified, groups fromall interfaces are
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cleared.";

}
| eaf group {
type inet:ipv4-address;
description
"Mul ticast group |IPv4 address.
If it is not specified, all IGW group entries are
cleared."”;

| eaf source {
type inet:ipv4-address;
description
"Mul ticast source | Pv4 address.
If it is not specified, all | GW source-group entries are
cleared.”;

}
} /] rpc clear-ignp-groups

rpc clear-md-groups {
i f-feature rpc-clear-groups;
description
"Clears the specified M.D cache entires.";

i nput {
| eaf interface {
type string;

description
"Name of the M.D interface.
If it is not specified, groups fromall interfaces are
cleared.";

}
| eaf group {
type inet:ipv6-address;
description
"Mul ticast group |Pv6 address.
If it is not specified, all MD group entries are
cleared."”;

| eaf source {
type inet:ipv6-address;
description
"Mul ticast source | Pv6 address.
If it is not specified, all MD source-group entries are
cleared.”;

}
} /'] rpc clear-mnd-groups
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/*
* Notifications
*/
}
<CODE ENDS>
5. Security Considerations
The data nodel defined does not introduce any security inplications.
Thi s docunent does not change any underlying security issues
i nherent in [ RFC8022].
6. | ANA Consi derations

RFC Ed.: In this section, replace all occurrences of 'XXXX wth the
actual RFC nunber (and renove this note).

Thi s docunment registers the follow ng nanespace URIs in the | ETF XM
registry [ RFC3688]:

URI: urn:ietf:parans:xm:ns:yang:ietf-ignmp-md
Regi strant Contact: The | ESG
XM.: NA, the requested URI is an XM. nanespace.

Thi s docunent registers the follow ng YANG nodul es in the YANG Mdul e
Nanes registry [ RFC7950]:

nane: ietf-ignp-nmd

nanespace: urn:ietf:parans: xm:ns:yang:ietf-ignp-md
prefix: i gnp-nmd

r ef erence: RFC XXXX
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