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1. Introduction

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

OB WWWNN

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

devices to be nmanaged usi ng NETCONF[ RFC6241]. YANG is proving
rel evant beyond its initial confines, as bindings to other

interfaces(e.g. REST) and encoding other than XM. (e.g. JSON) are

bei ng defined. Furthernore, YANG data nodel s can be used as the
basis of inplenentation for other interface, such as CLI and
Progranmmati c APl s.

Thi s docunent defines a YANG data nodel that can be used to configure

and manage |1 GW and MLD. It includes | GWv1[RFC1112],

| GWPv2[ RFC2236], | GQwv3[ RFC3376] and M.Dv1[ RFC2710], M.Dv2[ RFC3810].
In addition, features described in | G/ and M.D standards ot her than

menti oned above RFC are al so supported. For convenience, |GW and
M.D are wholly call ed GW bel ow.

2. Term nol ogy
o |GW: Internet G oup Managenent Protocol

o MD Milticast Listener Discovery
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o GW: Goup Managenent Protocol
0 SSM Source-Specific Milticast
3. Design of Data Mbdel
3.1. Overview
The GW Yang nodul e has only one main contai ner

0 gnplnstances : that contains per-instance witable configuration
obj ect s.

The figure bel ow describes the overall structure of the GW Yang

nmodul e :
nmodul e: gnp
+--rw gnp

+--rw gnp- | nstances
+--rw gnp-1lnstance * [vrfNane]

| ...
+--rw gnp- SSM Mappi ngs
+--rw gnp-1I nterfaces

+--rw gnp-Interface * [ifNane]

| ...
+--rw gnp-Static- G oups
Figure 1 The overvi ew of GW YANG dat a nodel
3.2. QW Per-instance Configuration
GWP per-instance configuration container includes paraneters of the
public GW instance or the GW instance binding a specific VRF. GW
per-instance configuration container is divided into:
0o Per-instance paraneters

0 Per-SSM Mappi ng configuration of the GW instance

o0 Per-interface configuration of the GW instance
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3.2. 1. Per -i nst ance Paraneters

The per-instance paraneter includes the nane of the VRF bound by the
GWP instance, and tiner paraneters such as query interval etc.

+--rw gnp- | nstances
+--rw gnp- I nstance* [vrfNange]

+--rw vrf Name string
+--rw addr Fani | y enumner ati on
+--rw querylnterval ? ui nt 32
+--rw queryRspl nterval ? ui nt 32
+--rw robust ness? ui nt 32
+--rw | ast Menber Queryl nterval ? ui nt 32
+--rw reqRouterAlert? bool ean
+--rw sendRouterAl ert ? bool ean
+--rw ot hQueri erPst Ti ne? ui nt 32
+--ro gnpEntryLimt? ui nt 32
+--rw i psecNanme? string
+--rw i psecType? enumrer ati on

Figure 2 The YANG data nodel of GW instance
3.2.2. Per-SSM Mappi ng Configuration of GW | nstance

Per - SSM Mappi ng configuration of the GW instance includes the SSM
Mappi ng rul es. 1 GWv1l/v2 and M.Dvl reports can use these rules to nmap
SG state for PIM SSM RFC4607] .1 GWv3 and M.Dv2 can default use PIM
SSM, which is described in [ RFC4604].

+--rw gnp- SSM Mappi ngs
| +--rw gnp- SSM Mappi ng

| +--rw | PV4- ssmmapi ngG p i net:ipv4-address
| +--rw | PV6- ssmmapi ngG p i net:ipv6-address
[ +--rw i sSSvapMask bool ean

| +--rw | PV4- ssmmapi ngMask? i net:ipv4-address
| +--rw | PV6- ssmmapi ngMask? ui nt 32

| +--rw i sMasklLen bool ean

| +--rw maskLen? ui nt 32

| +--rw | PV4- srcAddr i net:ipv4-address
[ +--rw | PV6-srcAddr i net:ipv6-address

Fi gure 3 The YANG data nodel of GW SSM Mappi ng
3.2.3. Per-interface Configuration of GW I|Instance
Per-interface configuration of the GW instance includes the

interface nane, tinmer paraneters, policies, static groups etc. GW
per-instance configuration container is divided into two containers:
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o0 Per-interface paraneters
0 Per-static-group configuration of the GW interface
3.2.3.1. Per-interface Paraneters
The per-interface parameter includes the name of the interface, and
the VRF nanme bound by the interface, and tinme paraneters, policies

etc.

+--rw gnp-I nterfaces
+--rw gnp-Interface* [ifNange]

+--rw vrf Nanme string
+--rw i f Name i f Name
+--rw addr Fani | y enumner ati on
+--rw gnpEnabl e bool ean
+--rw i pSourcePl y? bool ean
+--rw i pSrcAcl Nane? string
+--rw i pSrcAcl | pv6? string
+--rw querylnterval ? ui nt 32
+--rw queryRspl nterval ? ui nt 32
+--rw robust ness? ui nt 32
+--rw version? ui nt 32
+--rw | ast Menber Queryl nterval ? ui nt 32
+--rw requireRouterAlert? bool ean
+--rw sendRouterAl ert ? bool ean
+--rw ot hQueri er Present Ti me? ui nt 32
+--rw i nmedi at el yLeave? bool ean
+--rw i mrLeaveAcl Nane? string
+--rw i mmLeaveAc! | pv6? string
+--rw gnpEntryLimt? ui nt 32
+--rw except Acl Nane? string
+--rw except Acl | pv6? string
+--rw ssmapEnabl e? bool ean
+--rw groupAcl Nane? string
+--rw groupAcl | pv6? string
+--rw groupAcl GwVer ? ui nt 32
+--rw quer yAcl Nane? string
+--rw queryAcl | pv6? string
+--rw i psecNane? string
+--rw i psecType? enurer ation

Fi gure 4 The YANG data nodel of GW interface
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3.2.3.2. Per-static-group Configuration of GW interface

Per-static-group configuration of the GW interface includes the
static group address, and as a option also includes source address,
every static group step, and group nunbers on the interface.

+--rw gnp-Static-G oups
+--rw gnp-Static-Goup

+--rw vrf Nanme string

+--rw addrFanmi | y enuner ation

+--rw ifNane i f Name

+-rw | PV4-staticGp i net:ipv4-address
+-rw | PV6-staticGp i net:ipv6-address
+--rw i sSour ceAddr bool ean

+--rw | PV4- sour ceAddr ? i net:ipv4-address
+--rw | PV6- sour ceAddr ? i net:ipv6-address
+--rw i sStepG pMask bool ean

+--rw | PV4-incSt epG pMask? i net:ipv4-address
+--rw | PV6-i ncSt epG pMask? i net:ipv6-address

+--rw i sMaskLen bool ean
+--rw maskLen? ui nt 32
+--rw total Nunf ui nt 32

Figure 5 The YANG data nodel of GW static group
4. GW Yang Mdul e

nmodul e gnp {
nanespace "urn: huawei : parans: xm : ns: yang: gnp";
/'l replace with | ANA namespace when assigned - urn:ietf:params:xm:ns:yang:1
prefix "gnmp";
inmport ietf-inet-types {
prefix inet;
}
organi zati on
"Huawei Technol ogies Co., Ltd.";
cont act
"li uyi song@uawei . com
guof eng@uawei . com ";
description
"Thi s YANG nodul e defines the generic configuration

data for Gw, i.e. 1GW and M.D, which is comon across all of the vendor
i mpl ementations of the protocol. It is intended that the nodul e
will be extended by vendors to define vendor-specific

GWP configuration paraneters.”;
revision 2014-10-21 {
description
"Initial revision.";
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}

typedef ifName {
description "ifNane is |ike ethernetl/1/1/1";

type string {
length "1..63";
}

contai ner gmp {
cont ai ner gnp-Instances {
list gnp-Instance {

key "vrf Nane";

max- el enents "unbounded";

nin-el enents "0";

description "Specifies a list of gnp instances.";

| eaf vrfNane {

description "Name of an gnp instance.lf the nane string is e
nmpty the instance means a public instance whose nanme is _public_.";

config "true";

[ldefault " _public_";

type string {

I ength "0..32";
}

}
| eaf addrFamily {
description "Specify an address fanmily, which determ nes whe
ther an address is an IPv4 or |Pv6 address.”
config "true";
mandatory "true";
type enuneration {
enum i pv4uni cast {
val ue "0";
description "Specify an address famly, which determ
i nes whether an address is an |Pv4 or |Pv6 address.";
}
enum i pvéuni cast {
val ue "1";
description "Specify an address fanmly, which determ
i nes whether an address is an |Pv4 or | Pv6 address.”

}
}
}
| eaf querylnterval {
description "Specify the interval at which the router sends
general query nessages. The value is an integer ranging from1l to 18000, in seco
nds. The default value for IPv4 is 60, and 125 for |Pv6.";

config "true";
default "60";
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type uint32 {
range "1..18000";
}
}

| eaf queryRsplnterval {

description "Specify the maxi mumresponse tinme for a query m
essage. The value is an integer ranging from1l to 25, in seconds. The default va
lue is 10.";

config "true";

default "10";

type uint32 {

range "1..25";
}

| eaf robustness {
description "Specify the nunber of times for retransnmitting
a message to avoid the packet |oss. The value is an integer ranging from2 to 5.
The default value is 2.";
config "true";
default "2";
type uint32 {

range "2..5";
}
}
| eaf | ast Menber Querylnterval {
description "Specify the interval at which the querier sends
| ast - menber query nmessages. The value is an integer ranging from1l to 5, in sec
onds. The default value is 1. This paraneter makes sense only when the current q
uerier runs |GWv2, 1GWv3 or MLD.";
config "true";
default "1";

type uint32 {
range "1..5";
}

| eaf reqRouterAlert {
description "Configure the router to process only the nessag
es whose | P headers contain Router-Alert options globally. By default, the route
r does not check whether the received | GW nessages contain Router-Alert options

config "true";
type bool ean {

}

| eaf sendRouterAlert {
description "Configure the router to send the nessages with
Router-Alert options in the IP headers globally. By default, the |IP headers cont
ain Router-Alert options. ";
config "true";

type bool ean {

}
| eaf othQuerierPstTine {

description "Set the global Keepalive period for other queri
config "true";

type uint32 {
range "60..300";
}

}
| eaf gnpEntryLimt {
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description "Set the maxi nrum nunber of entries that can be c

reated for the current instance. The value is an integer ranging from1l to 49152
The default value is 49152.";
config "fal se";
type uint32 {
range "1..49152";
}
}

| eaf i psecNane {
description "SA nane. The value is a string of 1 to 15 chara

cters.";
config "true";
type string {
length "1..15";
pattern "A[M ]+$";
}
oo
| eaf ipsecType {
description "I Psec type used as a query option.";
config "true";
type enuneration {
enum forAl {
val ue "0";
description "I Psec type used as a query option.";
enum for Query {
val ue "1";
description "IPsec type used as a query option.";
}
}
}
cont ai ner gnp- SSM Mappi ngs {
cont ai ner gnp- SSM Mappi ng {
| eaf | PV4-ssmmapi ngGp {
description "Specify the address of a nulticast grou
p.-";
config "true";
mandatory "true";
type inet:ipv4-address;
| eaf | PV6-ssmmapi ngGp {
description "Specify the address of a nulticast grou
p.";

config "true";
mandatory "true";
type inet:ipv6-address;

}
| eaf i sSSvapMask {
description "Wiether a mask is configured for a nult
i cast group address.";
config "true";
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mandatory "true";
type bool ean {

| eaf | PV4-ssmmapi ngMask {
description "Specify the mask of a nulticast group a

ddress.";
config "true";
type inet:ipv4-address;
| eaf | PV6-ssmmapi ngMask {
description "Specify the mask of a nulticast group a
ddress.";

config "true";

type uint32 {
range "0..128";

}

}

| eaf isMaskLen {
description "Wiether the length is set for the mask
of a nulticast group address.";
config "true";
mandatory "true";
type bool ean {

| eaf maskLen {

description "Specify the nask | ength of a multicast
group address. In the case of an |Pv4 address, the mask |l ength ranges from4 to
32. In the case of an I Pv6 address, the mask length is 16/32/64/128."

config "true";

type uint32 {

range "0..128";
}

}
| eaf | PV4-srcAddr {
description "Specify the address of a nulticast sour

ce.";
config "true";
mandatory "true";
type inet:ipv4-address;
}
| eaf | PV6-srcAddr ({
description "Specify the address of a nulticast sour
ce. ",

config "true";
mandatory "true";
type inet:ipv6-address;

}

contai ner gnp-Interfaces {
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list gnp-Interface {

key "if Nane";

max- el enents "unbounded";

m n-el enents "0";

description "Specifies an gnp interface.";

| eaf vrfNane {

description "Name of an gnp instance. If the name st
ring is enpty the instance neans a public instance whose nane is _public_.";

config "true";

mandatory "true";

[ldefault " _public_";

type string {

I ength "0..32";
}

}

| eaf ifName {
description "Interface nane.";
config "true";
type if Name;

}
| eaf addrFanmily {
description "Specify an address fanily, which determ
i nes whether an address is an | Pv4 or | Pv6 address."”;
config "true";
mandat ory "true"
type enuneration {
enum i pv4uni cast {
val ue "0";
description "Specify an address fanmily, whic
h deternines whether an address is an IPv4 or |Pv6 address.";
}
enum i pvéuni cast {
val ue "1";
description "Specify an address fanily, whic
h determ nes whether an address is an | Pv4 or | Pv6 address."”;

}
}

}
| eaf gnpEnabl e {
description "Enable protocols on an interface.";
config "true";
mandatory "true";
type bool ean {

| eaf ipSourcePly {
description "Configure a policy for filtering |GW R
eport nessages based on host addresses. By default, no policy is configured for
filtering | GW Report messages based on host addresses.”
config "true";
type bool ean {

Liu & Guo Expires April 25, 2015 [ Page 11]



Internet-Draft GWP YANG nodel Cct ober 2014

}
| eaf i pSrcAcl Nane {

description "Configure an ACL that defines a host ad
dresses range. The value is an integer ranging from 2000 to 2999, or a case-sens
itive string with a maxi num of 32 characters. By default, the ACL is not configu
red.";
config "true";
type string {
length "1..32";
pattern "A[~ ]1+$";

}
| eaf ipSrcAcllpv6 {
description "Configure an ACL that defines a host ad
dresses range. The value is an integer ranging from 2000 to 2999, or a case-sens
itive string with a maxi nrum of 32 characters. By default, the ACL is not configu
red.";
config "true";
type string {
length "1..32";
pattern "A[M ]+$";
}
}
| eaf querylnterval {
description "Specify the interval at which the route
r sends general query nmessages. The value is an integer ranging from21 to 18000,
in seconds. The default value for IPv4 is 60, and 125 for |Pv6."
config "true";
default "60";
type uint32 {
range "1..18000";
}
}

| eaf queryRsplnterval {
description "Specify the nmaxi mumresponse tine for a
query nessage. The value is an integer ranging from1 to 25, in seconds. The de
fault value is 10. This tinme is used to control the deadline of mainfrane feed b
ack the relation-ship of group nenmbers.";
config "true";
default "10";
type uint32 {
range "1..25";
}
}

| eaf robustness {
description "Specify the nunber of tines for retrans
mtting nmessages to avoid packet |oss. The value is an integer ranging from2 to
5. The default value is 2."
config "true";
default "2";
type uint32 {

range "2..5";
}
}
| eaf version {
description "Specify the version of 1GwW or M.D runn
ing on an interface. By default, IGwWv2 or M.Dv2 is used."
config "true";
default "2";

type uint32 {
range "1..3";
}
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}
| eaf | astMenber Querylnterval {

description "Specify the interval at which the queri
er sends | ast-nenber query nessages. The value is an integer ranging froml to 5
, in seconds. The default value is 1. This paraneter nmakes sense only when the c
urrent querier runs |GwWv2, |GWv3 or M.D.";

config "true";

default "1";

type uint32 {

range "1..5";
}
}
| eaf requireRouterAert {
description "Configure an interface to process only
messages whose | P headers contain Router-Alert options. By default, the interfac
e does not check whether the received nessages contain Router-Alert options.";

config "true";
type bool ean {

| eaf sendRouterAlert {
description "Configure an interface to send the ness
ages with Router-Alert options in the I P headers. By default, the |IP header cont
ain Router-Alert options.";
config "true";
default "true";
type bool ean {

| eaf ot hQuerierPresentTine {

description "Set the Keepalive period for other quer

iers on an interface. The value ranges from60 to 300, in second. By default, no
Keepal i ve period is set for other queriers.”
config "true";
type uint32 {
range "60..300";
}

| eaf i mmedi atel yLeave {
description "Configure an interface that receives a
Leave nessage of a certain group to inmrediately del ete the corresponding group r
ecords, w thout sending a | ast-nmenber query message."
config "true";
type bool ean {

}

}
| eaf i mMmleaveAcl Name {
description "Configure an ACL that defines a nultica
st group range. The basic ACL nunber ranges from 2000 to 2999, and the advanced
ACL nunber ranges from 3000 to 3999. The nanme is a string with a maxi numof 32 c
ase-sensitive characters. By default, the ACL is not con";
config "true";
type string {
length "1..32";
pattern "A[~ ]1+$";

}
| eaf i mMmleaveAcl | pv6 {
description "Configure an ACL that defines a nultica
st group range. The basic ACL nunber ranges from 2000 to 2999, and the advanced
ACL nunber ranges from 3000 to 3999. The nane is a string with a maxi numof 32 c
ase-sensitive characters. By default, the ACL is not con";
config "true";



type string {
length "1..32";
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pattern "A[N ]+$";

}

}
| eaf gnpEntryLimt {
description "Specify the nmaxi mum nunber of entries t
hat the current interface can create. It is an integer ranging from1l to 16384.
The default value is 16384.";
config "true";
type uint32 {
range "1..16384";
}
}

| eaf except Acl Name {
description "Specify the range of multicast groups,
the nunber of I GW entries corresponding to which needs not be limted. The basi
¢ ACL nunber ranges from 2000 to 2999. The basic ACL filters group addresses onl
y, Wi thout distinguishing (*, G entries and (S, G entr";
config "true";
type string {
length "1..32";
pattern "A[~ ]+$";
}
}
| eaf except Acl | pv6 {
description "Specify the range of multicast groups,
the nunber of I GW entries corresponding to which needs not be linmted. The basi
¢ ACL nunber ranges from 2000 to 2999. The basic ACL filters group addresses onl
y, Wwithout distinguishing (*, G entries and (S, G entr";
config "true";
type string {
length "1..32";
pattern "A[~ ]+$";
}
}
| eaf ssmapEnabl e {
description "Enabl e SSM mapping on an interface.";
config "true";
type bool ean {

}
| eaf groupAcl Nane {

description "Set a filter for nulticast groups on an
interface to control the range of multicast groups that hosts can join. The bas
i c ACL number ranges from 2000 to 2999, and the advanced ACL nunber ranges from
3000 to 3999. The nanme is a string with a maxi numof 32 ";
config "true";
type string {
length "1..32";
pattern "A[N ]4$";
}
}
| eaf groupAcl|pv6 {
description "Set a filter for nulticast groups on an
interface to control the range of multicast groups that hosts can join. The bas
ic ACL nunber ranges from 2000 to 2999, and the advanced ACL nunber ranges from
3000 to 3999. The nanme is a string with a maxi numof 32 ";
config "true";
type string {
length "1..32";
pattern "A[~ ]1+$";
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| eaf groupAcl GwWVer ({
description "Forbids hosts that use a specified vers
ion to join the nmulticast group. The version can be specified in this command on
ly after a nmulticast filtering policy is configured.";
config "true";
type uint32 {
range "1..3";
}
}

| eaf queryAcl Nane {
description "Configure an ACL that defines a host ad
dresses range. The value is an integer ranging from 2000 to 2999, or a case-sens
itive string with a maxi mum of 32 characters. By default, the ACL is not configu
red.";
config "true";
type string {
length "1..32";
pattern "A["~ ]1+$";
}
}
| eaf queryAcl|pv6 {
description "Configure an ACL that defines a host ad
dresses range. The value is an integer ranging from 2000 to 2999, or a case-sens
itive string with a nmaxi num of 32 characters. By default, the ACL is not configu
red.";
config "true";
type string {
length "1..32";
pattern "A[N ]+$";

}

| eaf ipsecNane {
description "SA name. The value is a string of 1 to
15 characters.";
config "true";
type string {
length "1..15";
pattern "A[~ ]+$";

}
| eaf ipsecType {

description "I Psec type used as a query option.";
config "true";
type enuneration {
enum forAl ({
val ue "0";
description "I Psec type used as a query opti

on.";
enum for Query {
val ue "1";
description "I Psec type used as a query opti
on.";

}

cont ai ner gnp-Static-Goups {
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cont ai ner gnp-Static-Goup {

| eaf vrfNane {
description "Name of an GWP instance. If the
nane string is enpty the instance neans a public instance whose nane is _public

config "true";
mandatory "true";
[ldefault " _public_";

type string {
I ength "0..32";
}

}
| eaf addrFamily {
description "Specify an address famly, whic
h determ nes whether an IPv4 or |IPv6 address is used.";
config "true";
mandatory "true";
type enuneration {
enum i pv4uni cast {
val ue "0";
description "Specify an address fanm
Iy, which determ nes whether an | Pv4 or | Pv6 address is used.";
}
enum i pv6uni cast {
val ue "1";
description "Specify an address fam
Iy, which detern nes whether an | Pv4 or |Pv6 address is used."

}
}

}
| eaf ifName {
description "Interface nane.";
config "true";
mandatory "true";
type if Nang;

}
| eaf I PV4-staticGp {
description "Specifies the address of a stat

ic group.";
config "true";
mandatory "true";
type inet:ipv4-address;
}
| eaf 1 PV6-staticGp {
description "Specifies the address of a stat
ic group.";

config "true";
mandatory "true";
type inet:ipv6-address;

| eaf isSourceAddr ({
description "Wether an address is configure
d for the nmulticast source."”;
config "true";
mandatory "true";
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type bool ean {

}

}
| eaf | PV4-sourceAddr {
description "Specifies the | Pv4 address of a
renot e nei ghbor.";
config "true";
type inet:ipv4-address;

}
| eaf | PV6-sourceAddr {
description "Specifies the | Pv6 address of a
renot e nei ghbor.";
config "true";
type inet:ipv6-address;

}
| eaf isStepG pMask {
description "Deternine whether to specify th
e step mask in batch configuration node.";
config "true";
mandatory "true";
type bool ean {

}
| eaf |1 PV4-incStepG pMask {
description "Specify the step nask of a grou
p address in batch configuration node.";
config "true";
type inet:ipv4-address;

}
| eaf 1 PV6-incStepG pMask {
description "Specify the step nask of a grou
p address in batch configuration node.";
config "true";
type inet:ipv6-address;

| eaf isMaskLen {
description "Determnine whether to set the le
ngth for the step mask of a nulticast group address in batch configuration node.
config "true";
mandatory "true";
type bool ean {

}

| eaf maskLen {

description "Specify the nmask | ength of a nu
Iticast group address. In the case of an | Pv4 address, the mask |l ength ranges fr
om4 to 32. In the case of an | Pv6 address, the mask length is 16/32/64/128.";

config "true";

type uint32 {

range "0..128";
}

| eaf total Num {
description "Specify the nunber of nulticast
group addresses in batch configuration node. It is an integer ranging from2 to
512.";
config "true";
default "2";
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}
}
}
}
5. | ANA Consi
This draft

GWP YANG nodel Cct ober 2014

type uint32 {
range "2..512";
}

der ati ons

i ncl udes no request to | ANA

6. Security Considerations

The data nodel defined does not create any security inplications.

This draft

does not change any underlying security issues inherent in

[I-D.ietf-netnmod-routing-cfg].
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