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Abst ract

Thi s docunent defines a YANG data nodel that can be used to
configure and manage |Internet G oup Managenent Protocol (IGw) and
Mul ticast Listener Discovery (MD) Snoopi ng devices.

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 (IETF), its areas, and its working groups. Note that
ot her groups may al so distribute working docunents as Internet-
Drafts.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay 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.”

The list of current Internet-Drafts can be accessed at
http://ww.ietf.org/ietf/lid-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow htm

This Internet-Draft will expire on April 26, 2018.
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1. Introduction

Thi s docunment defines a YANG [ RFC6020] data nodel for the nanagenent
of Internet G oup Managenent Protocol (1GW) and Milticast Listener
Di scovery (M.D) Snoopi ng devi ces.

This data nodel follows the Cuidelines for YANG Mddul e Aut hors

NVDA) [ dr af t - dsdt - nnda- gui del i nes-01] . The "Network Managenent

Dat astore Architecture" (NVDA) adds the ability to inspect the
current operational values for configuration, allowing clients to use
identical paths for retrieving the configured values and the
operational val ues.
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1.1. Term nol ogy

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 [ RFC2119].

The termi nol ogy for describing YANG data nodels is found i n[ RFC6020] .

1.2. Tree Diagrans

A simplified graphical representation of the data nodel is used in
this docunment. The meaning of the synbols in these diagrans is as
fol | ows:

o0 Brackets "[" and "]" enclose |ist keys.

0 Abbreviations before data node names: "rw' neans configuration
(read-wite), and "ro" neans state data (read-only).

0 Synbols after data node nanes: "?" neans an optional node, "!"
means a presence container, and "*" denotes a list and leaf-Ilist.

o Parentheses encl ose choi ce and case nodes, and case nodes are al so
marked with a colon (":").

o Elipsis ("...") stands for contents of subtrees that are not
shown.

2. Design of Data Mdel

The nodel covers Considerations for Internet G oup Managenent
Protocol (I1GW) and Milticast Listener Discovery (MD) Snooping
Swi t ches [ RFC4541] .

The goal of this docunent is to define a data nodel that provides a
common user interface to | GW and M.D Snooping. There is very
information that is designated as "mandatory", providing freedom for
vendors to adapt this data nodel to their respective product

i mpl emrent ati ons.
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2.1. Overview

The 1 GWwP and M.D Snoopi ng YANG nodul e defined in this docunent has
all the common buil ding blocks for the | GWw and M.D Snoopi ng
pr ot ocol

The YANG nodul e includes | GW and M.D Snoopi ng i nstances
definition, instance references in the scenario of BRI DGE, VPLS. The
nmodul e al so includes the RPC met hods for clearing the specified | GW
and M.D Snoopi ng.

Thi s YANG nodel follows the Cuidelines for YANG Mddul e Aut hors
(NVDA) [draft-dsdt-nnda-guidelines-01]. This NVDA (" Network
Managenment Datastore Architecture") architecture provides an
architectural framework for datastores as they are used by network
managenent protocols such as NETCONF [ RFC6241], RESTCONF [ RFC8040]
and the YANG [ RFC7950] data nodel i ng | anguage.

2.2. 1GwW and M.D Snoopi ng | nstances

The YANG nodul e defines | GW and M.D Snoopi ng i nstance. The instance
will be referenced in all kinds of scenarios to configure IGW and M.D
Snoopi ng. The attribute who could be read and witten shows
configuration data. The read-only attribute shows state data. The key
attribute is nanme.

%

nmodul e: ietf-ignp-nld-snooping
+--rw i gnp- snoopi ng-i nst ances

| +--rw ignp-snoopi ng-instance* [nane]

| +--rw hane string

| +-rwid? ui nt 32

| +--rw type? enumner ati on

| +--rw enabl e? bool ean {adni n-enabl e} ?

| +--rw forwardi ng- node? enumrer ati on

| +--rw explicit-tracking? bool ean {explicit-tracking
| +--rw exclude-lite? bool ean {exclude-lite}?
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2-

+--rw send-query?

+--rw fast-| eave?

+--rw | ast - nenber-query-interval ?
+--rw query-interval ?

+--rw query-nmax-response-time?

+-rwrequire-router-alert?

+--rw robust ness-vari abl e?
+--rw version?

+--rw static-bridge-nrouter-interface*

mul ti cast-group}?

tic-

+--rw static-vpls-nrouter-interface*

| 2-mmul ti cast-group}?

Zhao

+--rw querier-source?

Cct ober 2017

bool ean
enpty {fast-Ileave}?
ui nt 16
ui nt 16
ui nt 16

bool ean {require-router-a

ui nt 8

ui nt 8

if:interface-ref {static-

| 2vpn-instance-pwref {sta

i net:ipv4-address

+--rw static-12-nmulticast-group* [group source-addr] {static-I2-
mul ti cast-group}?

| +--rw group

| +--rw source-addr

| +--rw bridge-outgoing-interface*
| +--rw vpl s-out goi ng-ac*

| +--rw vpl s-out goi ng- pw

+--ro entries-count?

+--ro bridge-nrouter-interface*
+--ro vpls-nrouter-interface*

+--ro group* [address]

i net:ipv4-address

sour ce-i pv4-addr-type

if:interface-ref

| 2vpn-i nst ance- ac-r ef

| 2vpn-i nst ance- pwr ef
ui nt 32
if:interface-ref

| 2vpn-i nst ance- pwr ef

| +--ro address i net:ipv4-address

Expires April 26, 2018
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| | +--ro nmac-address? yang: phys- addr ess
| | +--ro expire? ui nt 32
| | +--ro up-tinme? ui nt 32
| | +--ro last-reporter? i net:ipv4-address

| | +--ro source* [address]

| | +--ro address i net:i pv4-address
| | +--ro bridge-outgoing-interface* if:interface-ref
| | +--ro vpl s-out goi ng-ac* | 2vpn-i nstance-ac-r ef
| | +--ro vpl s-out goi ng- pw* | 2vpn-i nst ance- pwr ef
| | +--ro up-time? ui nt 32
| | +--ro expire? ui nt 32
, | | +--ro host-count? uint 32 {explicit-tracking}
| | +--ro last-reporter? i net:ipv4-address

[ [ +--ro host* [host-address] {explicit-tracking}?
| | +--ro host-address i net:ipv4-address
| | +--ro host-filter-node? enumrer ati on

[ +--ro statistics

| +--ro received

| | +--ro query? yang: count er 64

[ | +--ro menbership-report-v1? yang: count er 64

[ | +--ro nmenbership-report-v2?  yang: count er 64

| | +--ro menbership-report-v3? yang: count er 64

[ | +--ro | eave? yang: count er 64

| | +--ro pinf yang: count er 64
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| +--ro sent

| +--ro query? yang: count er 64
| +--ro nenbership-report-v1? yang: count er 64
[ +--ro nenbershi p-report-v2?  yang: count er 64
| +--ro nenbershi p-report-v3? yang: count er 64
| +--ro | eave? yang: count er 64
| +--ro pinP yang: count er 64
+--rw nl d- snoopi ng-i nst ances

| +--rw nld-snooping-instance* [nane]

[ +--rw name string

| +--rwid? ui nt 32

| +-rw type? enurer ation

| +--rw enabl e? bool ean {adni n-enabl e} ?

| +--rw forwardi ng- node? enumner ati on

| +--rw explicit-tracking? bool ean {explicit-tracking
}?

| +--rw exclude-lite? bool ean {exclude-lite}?

[ +--rw send- query? bool ean

| +--rw fast-| eave? enpty {fast-Ileave}?

| +--rw | ast - menber - query-interval ? uint16

[ +--rw query-interval ? uintl6

| +--rw query-nax-response-tine? uintl16

| +--rwrequire-router-alert? bool ean {require-router-al
ert}?

| +--rw robust ness-vari abl e? uint8

| +--rw version? ui nt8
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| +--rw static-bridge-nrouter-interface* if:interface-ref {static-
z mul ti cast - group}?

_ | +--rw static-vpls-nrouter-interface* | 2vpn-instance-pwref {sta

tICI_2-nulticast-group}?

| +--rw queri er-source? i net:ipv6-address

+--rw static-12-multicast-group* [group source-addr] {static-I2-
mul ti cast-group}?

| | +--rw group i net:ipv6-address

[ | +--rw source-addr source-i pv6-addr-type

| | +--rw bridge-outgoing-interface* if:interface-ref

| | +--rw vpl s-out goi ng- ac* | 2vpn-i nstance-ac-r ef

[ | +--rw vpl s-out goi ng- pw* | 2vpn-i nst ance- pwr ef

| +--ro entries-count? ui nt 32

| +--ro bridge-nrouter-interface* if:interface-ref

[ +--ro vpls-nrouter-interface* | 2vpn-i nst ance- pwr ef

| +--ro group* [address]

| | +--ro address i net:ipv6-address

[ | +--ro mac-address? yang: phys- addr ess

[ | +--ro expire? ui nt 32

| | +--ro up-time? ui nt 32

[ | +--ro last-reporter? i net:ipv6-address

| | +--ro source* [address]

| | +--ro address i net:ipv6-address

[ [ +--ro bridge-outgoing-interface* if:interface-ref

| | +--ro vpl s-out goi ng-ac* | 2vpn-i nst ance- ac-r ef
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[ [ +--ro vpl s-out goi ng- pw* | 2vpn-i nst ance- pwr ef

| | +--ro0 up-tinme? ui nt 32

| | +--ro expire? ui nt 32

| | +--ro host-count? ui nt 32 {explicit-tracking}
2

[ [ +--ro |last-reporter? i net:ipv6-address

| | +--ro host* [host-address] {explicit-tracking}?
| | +--ro host-address i net:ipv6-address
[ [ +--ro host-filter-node? enuneration

| +--ro statistics

| +--ro received
[ | +--ro query? yang: count er 64
[ | +--ro nmenbership-report-v1l?  yang: counter 64
+--ro nenbership-report-v2? ang: count er 64
p p yang
[ | +--ro menbership-report-v3? yang: count er 64
| | +--ro leave? yang: count er 64
| | +--ro pinf yang: count er 64
[ +--ro sent
| +--ro query? yang: count er 64
+--ro nenbership-report-v1? ang: count er 64
p p yang
+--ro nenbershi p-report-v2? ang: count er 64
I p-rep yang
+--ro nenbershi p-report-v3? ang: count er 64
I p-rep yang

| +--ro | eave? yang: count er 64

[ +--ro pinP yang: count er 64
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2.3. 1Gw and M.D Snoopi ng References

The 1 GwP and M.D Snoopi ng i nstance could be referenced in the scenario
of bridge, VPLS to configure the | GWw and M.D Snoopi ng. The name of the
instance is the key attribute.

The type of the instance indicates the scenario which is bridge or

VPLS. When referenced in bridge, the id of instance nmeans VLAN i d.
When referenced in VPLS, the id nmeans VSI id.

nodul e: ietf-ignp-m d-snooping

+--rw bridges

| +--rw bridge* [nane]

| +--rw nane dot 1qt ypes: nanme-type
| +--rw i gnp- snoopi ng-i nstance? i gnp- snoopi ng-i nstance-r ef
| +--rw nl d- snoopi ng-i nst ance? m d- snoopi ng-i nst ance-r ef

| +--rw conponent * [ nane]
| +--rw hane string
| +--rw bridge-vlan

| +--rw vl an* [vid]

| +-rwvid dot 1qt ypes: vl an-i ndex-t ype
| +--rw i gnp- snoopi ng-i nst ance? i gnp- snoopi ng-i nstance-r ef
| +--rw nl d- snoopi ng-i nstance? m d- snoopi ng-i nst ance-r ef

| +-rwinterfaces

[ +-rw interface* [nane]

| +--rw nane string

| +--rw i gnp- snoopi ng-i nstance? i gnp- snoopi ng-i nstance-

r ef
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| +--rw nl d- snoopi ng-i nst ance? m d- snoopi ng-i nstance-r
ef

+--rw | 2vpn-i nst ances

+--rw | 2vpn-i nstance* [nane]

+--rw hame string
+--rw i gnp- snoopi ng-i nstance? i gnp- snoopi ng-i nst ance-r ef
+--rw nm d- snoopi ng-i nst ance? m d- snoopi ng-i nst ance-r ef

+--rw endpoi nt* [ nane]

+--rw nane string
+--rw i gnp- snoopi ng-i nst ance? i gnp- snoopi ng-i nstance-r ef
+--rw n d- snoopi ng-i nst ance? m d- snoopi ng-i nst ance-r ef

+--rw (ac-or-pwor - redundancy- gr p) ?
+--:(ac)

| +--rw ac* [nane]

[ +--rw name string

| +--rw i gnp- snoopi ng-i nst ance? i gnp- snoopi ng-i nstance-r ef
| +--rw n d- snoopi ng-i nst ance? m d- snoopi ng-i nst ance-r ef
+--(pwW

| +--rw pw [nane]

| +--rw hame string
[ +--rw i gnp- snoopi ng-i nstance? i gnp- snoopi ng-i nstance-r ef
| +--rw nm d- snoopi ng-i nst ance? m d- snoopi ng-i nst ance-r ef

+--: (redundancy- gr p)
+--rw (primary)

| +--:(primary-ac)
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+--rw primary-ac
+--rw nanme?

+--rw i gnp- snoopi ng-i nstance?

+--rw n d- snoopi ng-i nstance?

- (primry-pw

+--rw primary-pw [nane]
+--rw nane

+--rw i gnp- snoopi ng-i nstance?

+--rw n d- snoopi ng-i nstance?

+--rw (backup) ?

+-

+-

- (backup-ac)

+--rw backup-ac
+--rw nanme?

+--rw i gnp-snoopi ng-i nstance?

+--rw nl d- snoopi ng-i nst ance?

- (backup- pw)

+--rw backup- pw* [ nane]
+--rw name

+--rw i gnp- snoopi ng-i nstance?

+--rw nl d- snoopi ng-i nst ance?

Expires April 26, 2018
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string

i gnp- snoopi ng-i nst an

m d- snoopi ng-i nst anc

string

i gnp- snoopi ng-i nst an

m d- snoopi ng-i nst anc

string

i gnp- snoopi ng-i nstan

m d- snoopi ng-i nst anc

string

i gnp- snoopi ng-i nstan

m d- snoopi ng-i nst anc
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2.4. 1GwW and M.D Snoopi ng RPC

| GW and MLD Snooping RPC cl ears the specified | GWw and M.D Snoopi ng
group tabl es.

rpcs:
+---x cl ear-ignp-snoopi ng-groups {rpc-clear-groups}?
|  +---winput

| +---wid? ui nt 32
[ +---w group? i net:i pv4-address
| +---w source? i net:i pv4-address

+---x cl ear-nl d-snoopi ng-groups {rpc-clear-groups}?
+---w i nput

+---wid? ui nt 32
+---w group? i net:ipv6-address
+---w source? i net:ipv6-address

3. 1GWw and M.D Snoopi ng YANG Modul e

<CODE BEG NS> file "ietf-ignp-m d-snoopi ng@017-10-25. yang"

nmodul e i etf-ignmp-m d-snoopi ng {
nanespace "urn:ietf:parans: xm:ns:yang:ietf-ignp-m d-snoopi ng";
/'l replace with | ANA nanespace when assi gned
prefix ins;

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

i mport ietf-yang-types {
prefix "yang";
}

inmport ietf-interfaces {
prefix "if";
}

import ietf-12vpn {
prefix "I 2vpn";

}

organi zati on
"I ETF PI M Wor ki ng G oup”;

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

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

WG Chair: M ke MBride
<mai |t o: mrcbhri de7@nmai | . conp

Editors: Hongji Zhao
<mai | t 0: hongj i . zhao@ri csson. conp

Xuf eng Liu
<mai | t o: Xuf eng_Li u@ abi |l . conr

Yi song Liu
<mai | to:liuyi song@uawei . conr

Ani sh Peter
<mai |l to: anish.ietf @nmail.conr

Mahesh Si vakumar
<mai | t o: masi vaku@i sco. con®

description
"The nodul e defines a collection of YANG definitions common for
| GWP and MLD Snooping.";

revision 2017-10-25 {
description
"Change nodel definition to fit NVDA standard.";
ref erence
"RFC XXXX: A YANG Data Model for |IGWwW and M.D Snoopi ng";
}

revision 2017-08-14 {
description
"using profile to cooperate with ieee-dot1Q bridge nodul e";
ref erence
"RFC XXXX: A YANG Data Mddel for |GW and M.D Snoopi ng";
}

revision 2017-06-28 {
description
"augnent /rt:routing/rt:control-plane-protocols
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augnent /rt:routing-state/rt:control-pl ane-protocol s";
ref erence
"RFC XXXX: A YANG Data Model for |1 GW and M.D Snoopi ng";
}

revision 2017-02-05 {
description
"Initial revision.";
ref erence
"RFC XXXX: A YANG Data Model for |IGW and M.D Snoopi ng";
}

/*
* Features
*/

feature adm n-enable {
description
"Support configuration to enable or disable | GWw and M.D
Snoopi ng. ";

feature fast-|eave {
description
"Support configuration of fast-I|eave.";

feature join-group {
description
"Support configuration of join-group."”;
}

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

feature static-12-multicast-group {
description
"Support configuration of L2 nmulticast static-group.”

feature per-instance-config {
description
"Support configuration of each VLAN or VPLS instance or EVPN
i nstance. ";

}
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feature rpc-cl ear-groups {
description
"Support to clear statistics by RPC for |GW and M.D
Snoopi ng. ";

}

feature explicit-tracking {
description

"Support configuration of per instance explicit-tracking
hosts.";

}

feature exclude-lite {
description
"Support configuration of per instance exclude-lite."

/*
* Typedefs
*/
typedef name-type {
type string {
I ength "0..32";
}
description

"Atext string of up to 32 characters, of locally deternined
significance.";

typedef vl an-index-type {

type uint32 {
range "1..4094 | 4096..4294967295";

}

description
"A value used to index per-VLAN tables. Values of 0 and 4095
are not permtted. The range of valid VLAN indices. |If the
value is greater than 4095, then it represents a VLAN with
scope local to the particular agent, i.e., one without a
gl obal VLAN-1D assigned to it. Such VLANs are outside the
scope of | EEE 802.1Q but it is convenient to be able to
manage themin the same way using this YANG nodul e."”;

ref erence
"I EEE Std 802.1Q 2014: Virtual Bridged Local Area Networks."
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typedef ignp-snooping-instance-ref {
type leafref {
pat h "/i gnp-snoopi ng-i nstances/ i gnp- snoopi ng-i nst ance/ nane";

description
"This type is used by data nodels that need to reference ignp
shoopi hg i nstance.";

typedef m d-snoopi ng-instance-ref {
type leafref {
path "/ m d- snoopi ng-i nst ances/ nl d- snoopi ng-i nst ance/ nane";
}
description
"This type is used by data nodels that need to reference nid
snoopi ng i nstance.";

}

typedef | 2vpn-instance-ac-ref {
type leafref {
path "/12vpn: | 2vpn/| 2vpn:instances" +
"/12vpn:instance/l 2vpn: endpoi nt/1 2vpn: ac/ | 2vpn: nane";
}
description "l2vpn-instance-ac-ref";

}

typedef | 2vpn-instance-pwref {
type leafref {
path "/12vpn: | 2vpn/ | 2vpn:instances" +
"/12vpn:instance/l 2vpn: endpoi nt/ 1 2vpn: pw | 2vpn: nane";

}

description "l2vpn-instance-pwref";

}

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

}
type inet:ipv4-address;

description
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"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 | P address type."
} /] source-ipv6-addr-type

/*
* |dentities
* [

/*
* (xoupi ngs
*/

groupi ng general -state-attributes {
description "Statistics of 1GwW and M.D Snooping ";

contai ner statistics {
config fal se
description
"The statistics of |GW and M.D Snooping rel ated packets.";

cont ai ner received {
description "Statistics of received nessages.”
uses general -statistics-sent-received,

}

contai ner sent {
description "Statistics of sent nessages.";
uses general -statistics-sent-received,
} /] statistics

} /] general-state-attributes
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groupi ng instance-config-attributes-ignp-snoopi ng {
description "I GW snoopi ng configuration for each VLAN or VPLS
i nstance or EVPN instance."

uses instance-config-attributes-ignp-mn d-snoopi ng;

| eaf querier-source {
type inet:ipv4-address;
description "Use the | GW snoopi ng querier to support | GW
snhooping in a VLAN where PIM and | GW are not configured.
The I P address is used as the source address in
nmessages. ";

}

list static-l12-nulticast-group {
if-feature static-I2-multicast-group;
key "group source-addr";
description
"A static multicast route, (*, QG or (S 06.";

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

}

| eaf source-addr {
type source-ipv4-addr-type;
description
"Mul ticast source |IP address.";
}

| eaf-1ist bridge-outgoing-interface {
when "ins:type = 'bridge' "
type if:interface-ref;

description "Qutgoing interface in bridge fowarding";

}

| eaf-1ist vpls-outgoing-ac {
when "inms:type = "vpls'"
type | 2vpn-inst ance-ac-ref;

description "Qutgoing ac in vpls fowarding"
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| eaf-1ist vpls-outgoing-pw {
when "ins:type = 'vpls'";
type | 2vpn-i nst ance- pw-ref;
description "Qutgoing pwin vpls fowardi ng";

} /] static-12-multicast-group
} /1 instance-config-attributes-ignp-snooping

groupi ng instance-config-attributes-ignp-n d-snooping {
description
"I GwW and M.D Snoopi ng configuration of each VLAN. ";

| eaf enable {
i f-feature adni n-enabl g;
type bool ean;
description
"Set the value to true to enable I GW and M.D Snooping in
t he VLAN instance.";

}

| eaf forwarding-node {

type enuneration {
enum "mac" {
description

} 1
enum "ip" {
description

}
}

description "The default forwarding node for | GW and M.D
Snooping is ip.
ci sco command is as bel ow
Rout er (confi g-vl an-confi g)# nul ti cast snoopi ng | ookup

{ip| mc} "
}

| eaf explicit-tracking {
if-feature explicit-tracking;
type bool ean;
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description "Tracks | GWw & M.D Snoopi ng v3 menbership reports
fromindividual hosts for each port of each VLAN or VSI."

}

| eaf exclude-lite {
if-feature exclude-lite;
type bool ean;
description
"l'i ghtweight 1GWv3 and M.Dv2 protocols, which sinmplify the
standard versions of |GWv3 and M.Dv2.";
reference "RFC5790";

}

| eaf send-query {
type bool ean;
default true;
description "Enabl e quick response for topo changes.
To support | GW snooping in a VLAN where PIMand | GW are
not confi gured.
It cooperates with param querier-source. ";

}
/**
| eaf nrouter-aging-time {
type uintl16 ;
defaul t 180;
description "Aging time for nrouter interface”
**/

| eaf fast-Ileave {
if-feature fast-|eave
type enpty;
description
"When fast | eave is enabled, the | GW software assunmes that
no nore than one host is present on each VLAN port.";

}

| eaf | ast-nenber-query-interval {
type uintl1l6 {
range "1..65535";
}
units seconds;
default 1;
description
"Last Menber Query Interval, which may be tuned to nodify
t he
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| eave |l atency of the network.";
reference "RFC3376. Sec. 8.8.";

}

| eaf query-interval {
type uint 16;
uni ts seconds;
default 125;

description
"The Query Interval is the interval between Genera

Queri es
sent by the Querier.";
reference "RFC3376. Sec. 4.1.7, 8.2, 8.14.2.";
}
| eaf query-nmax-response-tinme {
type uint 16;
uni ts seconds;
default 10;
description
"Query nmaxi mumresponse tinme specifies the maxi numtine
al | oned before sending a responding report.";
reference "RFC3376. Sec. 4.1.1, 8.3, 8.14.3."
}

| eaf require-router-alert {
if-feature require-router-alert;
type bool ean;
default false
description
"When the value is true, router alert exists in the |IP head
of 1GwW or M.D packet.";

}

| eaf robustness-variable {
type uint8 {

range "2..7";
}
defaul t 2;
description

"Querier’s Robustness Variable allows tuning for the

expect ed

packet |oss on a network.";

reference "RFC3376. Sec. 4.1.6, 8.1, 8.14.1.";
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}

| eaf version {
type uint8 {
range "1..3";
}

description "I GW and M.D Snoopi ng version.";
}

leaf-list static-bridge-nrouter-interface {

when "inms:type = 'bridge'"

if-feature static-I2-multicast-group

type if:interface-ref;

description "static nrouter interface in bridge fowarding"

leaf-list static-vpls-nrouter-interface {

when "ins:type = 'vpls'"

if-feature static-I2-multicast-group;

type | 2vpn-instance- pwref;

description "static nrouter interface in vpls fowarding";

} /1 instance-config-attributes-ignp-nld-snooping

groupi ng instance-config-attributes-m d-snooping {
description "MD snooping configuration of each VLAN. ";

uses instance-config-attributes-ignp-mn d-snoopi ng;

| eaf querier-source {
type inet:ipv6-address;
description
"Use the M.D snhooping querier to support M.D snooping where PIM
and MLD are not configured.
The I P address is used as the source address in nmessages.”

}

list static-l12-nulticast-group {
if-feature static-I12-nulticast-group
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key "group source-addr";
description
"A static multicast route, (*, QG or (S 06.";

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

}

| eaf source-addr {
type source-ipv6-addr-type;
description
"Mul ticast source |IP address.";
}

| eaf-1ist bridge-outgoing-interface {
when "ins:type = 'bridge' "
type if:interface-ref;
description "Qutgoing interface in bridge fowarding";

}

| eaf-1ist vpls-outgoing-ac {
when "inms:type = "vpls'"
type | 2vpn-inst ance-ac-ref;

description "Qutgoing ac in vpls fowarding"

}

| eaf -1ist vpls-outgoing-pw {
when "inms:type = 'vpls'"
type | 2vpn-i nst ance- pw-r ef ;
description "Qutgoing pwin vpls fowardi ng"

} // static-12-multicast-group
} // instance-config-attributes-nld-snooping
groupi ng i nstance-state-group-attributes-ignp-nl d-snooping {
description

"Attributes for both | GW and M.D snoopi ng groups.”

| eaf mac-address {
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type yang: phys-address;
description "Destination mac address for L2 multicast
forwardi ng.";

}

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

}

| eaf up-tine {
type uint32;
uni ts seconds;
description
"The tinme after the device created L2 nulticast record.”

} // instance-state-group-attributes-ignp-n d-snooping

groupi ng instance-state-attributes-ignp-snooping {

description

"State attributes for | GW snooping for each VLAN or VPLS

i nstance or EVPN instance."

uses instance-state-attributes-ignp-mn d-snoopi ng;
list group {
key "address";
config fal se

description "I GW snoopi ng information";

| eaf address {

type inet:ipv4-address;

description
"Mul ticast group |IP address”
}

uses instance-state-group-attributes-ignp-nl d-snooping;
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| ast-reporter {

type inet:ipv4-address;
description

}

"The | ast host address which has sent the
report to join the nmulticast group.";

list source {
key "address";
description "Source |IP address for nulticast streant;
| eaf address {

}

type inet:ipv4-address;

description "Source |IP address for nulticast streant;

2017

uses instance-state-source-attributes-ignp-m d-snoopi ng;

| eaf

list

Zhao

| ast-reporter {
type inet:ipv4-address;
description
"The | ast host address which has sent the
report to join the nulticast source and group

host {
if-feature 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 nenbership host address."”;

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

enum "excl ude" {

description
"I'n exclude node.";

Expires April 26, 2018

[ Page

26]



Internet-Draft | GWP & MLD Snoopi ng Yang Mbdel Cct ober 2017

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

}
Y}/ list host

} /] list source
} /] list group

/] statistics
uses general -state-attri butes;

} // instance-state-attributes-ignp-snooping
groupi ng instance-state-attri butes-ignmp-n d-snoopi ng {

description
"State attributes for both | GW and MLD Snoopi ng of each
VLAN or VPLS instance or EVPN instance."

| eaf entries-count {
type uint32;
config fal se
description
"The nunber of L2 nulticast entries in |GW and M.D
Snoopi ng. ";

| eaf-1ist bridge-nrouter-interface {
when "ins:type = 'bridge'"

type if:interface-ref;

config fal se

description " nrouter interface in bridge fowarding";

leaf-list vpls-nrouter-interface {
when "inms:type = "vpls'"

type | 2vpn-i nst ance- pw-ref ;
config fal se

description " nrouter interface in vpls fowarding";
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} /] instance-config-attributes-ignp-nld-snooping

groupi ng i nstance-state-attributes-nl d-snooping {
description
"State attributes for M.D snoopi ng of each VLAN.";

uses instance-state-attributes-ignp-nld-snooping;

list group {
key "address";
config fal se
description "MD snooping statistics information";

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

}

uses instance-state-group-attributes-ignp-m d-snoopi ng;

| 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 "address";
description "Source |IP address for nulticast streant;

| eaf address {
type inet:ipv6-address;
description "Source |IP address for nulticast streant;

}

uses instance-state-source-attributes-ignp-m d-snoopi ng;

| eaf last-reporter {
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type inet:ipv6-address;
description
"The | ast host address which has sent the report to join
the multicast source and group.";

}

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

| eaf host-address {
type inet:ipv6-address;
description
"Mul ticast nenbership 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 menbership
host may be either include or exclude.";

}
Y/ list host

} /] list source
} /] list group

/] statistics
uses general -state-attri butes;

} /] instance-state-attributes-mn d-snooping
groupi ng i nstance-state-source-attributes-ignmp-m d-snooping {
description

"State attributes for both | GWw and M.D Snoopi ng of each VLAN
or VPLS instance or EVPN instance."
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| eaf-1ist bridge-outgoing-interface {
when "ins:type = 'bridge "
type if:interface-ref;

description "Qutgoing interface in bridge fowardi ng";

}

| eaf-1ist vpls-outgoing-ac {
when "ins:type = 'vpls'"
type | 2vpn-inst ance-ac-ref;

description "Qutgoing ac in vpls fowardi ng";

}

| eaf-1ist vpls-outgoing-pw {
when "ins:type = 'vpls'"
type | 2vpn-instance- pwref;
description "Qutgoing pwin vpls fowarding";

| eaf up-tine {
type uint32;
uni ts seconds;

description "The tinme after the device created L2 multicast

record”;

}

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

}

| eaf host-count {
if-feature explicit-tracking;
type uint32;
description
"The nunmber of host addresses."

}

} // instance-state-source-attributes-ignp-nld-snooping

groupi ng general -statistics-error {
description
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"A grouping defining statistics attributes for errors.";

| 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.";
}

} // general -statistics-error

groupi ng general -statistics-sent-received {
description
"A grouping defining statistics attributes."

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

| eaf menbership-report-vl {
type yang: count er 64;
description
"The nunber of nenbership report vl nmessages.”

| eaf menbership-report-v2 {
t ype yang: count er 64;
description
"The nunber of menbership report v2 nessages.”;

| eaf menbership-report-v3 {
type yang: count er 64;
description
"The nunber of menbership report v3 nessages.”;

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

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

} // general -statistics-sent-received

groupi ng endpoint-grp {
description "A grouping that defines the structure of " +
"an endpoint";
choi ce ac-or-pwor-redundancy-grp {
description "A choice of attachnment circuit or " +
"pseudowi re or redundancy group";
case ac {
description "Attachment circuit(s) as an endpoint”;
list ac {
key "nane";
| eaf nane {
type string;
description "Name of attachnent circuit. " +
"This field is intended to " +
"reference standardized " +
"l ayer-2 definitions.";
}
| eaf i gnp-snooping-instance {
type ignp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance under
the bridge view
}
| eaf m d-snoopi ng-instance {
type m d-snoopi ng-instance-ref;
description "Configure m d-snooping instance under the

bridge view'
}
description "An L2VPN instance’s " +
"attachment circuit list";
}
}
case pw {
description "Pseudow re(s) as an endpoint";
list pw {
key "nane";
| eaf nane {
type string;

description "Name of Pseudowire.";

}
| eaf i gnp-snoopi ng-instance {
type i gnp-snoopi ng-instance-ref;
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description "Configure ignp-snooping instance under
the bridge view
}
| eaf m d-snoopi ng-instance {

type m d-snoopi ng-i nstance-ref;
description "Configure m d-snooping instance under the

bridge view'
}

description "An L2VPN i nstance’s "
"pseudowire(s) list";

+

}
}
case redundancy-grp {
description "Redundancy group as an endpoint"”
choice primary {
mandat ory true
description "primary options";
case primry-ac {
description "primary-ac";
contai ner primary-ac {
description "Primry AC'
| eaf nane {

type string;
description "Name of attachnent circuit. ";

}

| eaf i gnp-snooping-instance {
type i gnp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance

under the bridge view'

| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure nld-snooping instance

under the bridge view'

Y/ primary-ac
Y/ primary-ac

case primary-pw {

list primary-pw {
key "nane";
| eaf nane {

type string;
description "Nanme of Pseudowire.";
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| eaf i gnp-snooping-instance {
type ignp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance
under the bridge view
}
| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure m d-snooping instance
under the bridge view';

}
description "primry-pw'

} //primary-pw
Y/ primry-pw

choi ce backup {
description "backup options";
case backup-ac {
description "backup-ac";
cont ai ner backup-ac {
description "Backup AC'
| eaf nane {
type string;
description "Name of attachnent circuit. ";
}
| eaf i gnp-snooping-instance {
type i gnp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance
under the bridge view'

| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure nld-snooping instance
under the bridge view'

}
}// backup-ac
}// backup-ac
case backup-pw {
description "backup-pw'
Iist backup-pw {
key "nane";
| eaf nane {
type string;
description "Name of Pseudowi re."

}

| eaf i gnp-snooping-instance {

Zhao Expires April 26, 2018 [ Page 34]



Internet-Draft | GWP & MLD Snoopi ng Yang Mbdel Cct ober 2017

type ignp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance
under the bridge view';

| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure nd-snooping instance
under the bridge view'

}

description "backup-pw'
} I/ backup- pw

}
}
}
}
}

/*

* | gnp-snoopi ng-i nst ance
*/

cont ai ner i gnp-snoopi ng-i nstances {
description
"i gnp- snoopi ng-i nstance list";

| ist ignp-snooping-instance {
key "nane";
description
"I GWP Snoopi ng i nstance to configure the ignp-
snoopi ng. ";

| eaf nane {
type string;
description
"Name of the ignp-snooping-instance to configure the ignp
snhoopi ng. ";

leaf id {
type uint32;
description
"It is vlian_id or vpls_id.
When i gnp-snoopi ng-instance is applied under bridge view, its
value is 0.";

}
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| eaf type {
type enuneration {
enum "bridge" {
description "bridge";

enum "vpl s" {
description "vpls";
}
}

description "The type indicates bridge or vpls.";

}

uses instance-config-attributes-ignp-snooping {
i f-feature per-instance-config;
}

uses instance-state-attributes-ignp-snooping;

} //ignp-snoopi ng-i nstance
} //ignp-snoopi ng-i nstances

/*
* m d- snoopi ng-i nstance
*/
cont ai ner ml d- snoopi ng-i nstances {
description
"m d- snoopi ng-i nstance list";

Iist md-snooping-instance {
key "nane";
description
"M.D Snoopi ng instance to configure the nl d-snooping.”

| eaf nane {
type string;
description
"Name of the m d-snooping-instance to configure the md
snhoopi ng. ";

}
leaf id {
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type uint32;
description
"It is vlian_id or vpls_id.
When ml d- snoopi ng-instance is applied under bridge view, its
value is 0.";

}

| eaf type {
type enuneration {
enum "bridge" {
description "bridge";
}

enum "vpl s" {
description "vpls";
}
}

description "The type indicates bridge or vpls.";

}

uses instance-config-attributes-m d-snooping {
i f-feature per-instance-config;
}

uses instance-state-attri butes-nld-snooping;

} //m d-snoopi ng-i nstance
} //m d-snoopi ng-i nstances

cont ai ner bridges {
description
"Apply ignp-nd-snooping instance in the bridge scenario”;

list bridge {
key narne;

description
"bridge list";

| eaf nane {
type name-type
description
"bridge name"
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| eaf i gnp-snooping-instance {
type ignp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance under the
bridge view'
}
| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure m d-snooping instance under the
bridge view'
}
Iist conponent {
key "nane";
description

| eaf nane {
type string;
description
"The name of the Conponent.";
}
cont ai ner bridge-vlan {
description "bridge vlan";
list vlian {
key "vid";
description

leaf vid {
type vl an-index-type;
description
"The VLAN identifier to which this entry
applies.";

}
| eaf i gnp-snooping-instance {
type ignp-snoopi ng-instance-ref;
description "Configure ignp-snoopi ng i nstance
under the vlan view'

| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure nd-snooping instance
under the vlan view'
}
contai ner interfaces {
description
"Interface configuration paraneters.";
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list interface {
key "nane";

description
"The list of configured interfaces on the

devi ce. ";

| eaf nane {
type string;
description
"The nane of the interface."”
}
| eaf i gnp-snooping-instance {
type ignp-snoopi ng-instance-ref;
description "Configure ignp-snooping
i nstance under the interface view'

| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure m d-snooping
i nstance under the interface view'

}

Y/ /linterfaces
Y/ /vl an
}//bridge-vl an
}// conponent
Y/ /bridge
} /1 bridges

contai ner |2vpn-instances {
description "Apply ignp-md-snooping instance in the vpls
scenari 0";

list |2vpn-instance {
key "nane";
description "An VPLS service instance";

| eaf nane {

type string;
description "Name of VPLS service instance”
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| eaf i gnp-snooping-instance {
type ignp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance under the
| 2vpn-instance vi ew'
}
| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure m d-snooping instance under the
| 2vpn-instance view';

}
list endpoint {
key "nane";
description "An endpoint”;
| eaf nane {
type string;

description "endpoi nt nane";
}
| eaf i gnp-snooping-instance {
type ignp-snoopi ng-instance-ref;
description "Configure ignp-snooping instance under the
i nterface view'
}
| eaf m d-snoopi ng-instance {
type m d-snoopi ng-i nstance-ref;
description "Configure m d-snooping instance under the
interface view';

}
uses endpoi nt-grp

} //endpoi nt

}
}

/*
* RPCs
*/

rpc cl ear-ignp-snoopi ng-groups {
i f-feature rpc-clear-groups;
description
"Clears the specified | GW Snooping cache tables."

i nput {

leaf id {
type uint32;
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description
"VLAN I D, VPLS ID, or EVPN I D';
}

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

}

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

}

} /'] rpc clear-ignp-snoopi hg-groups

cleared.”;

rpc cl ear-nld-snoopi ng-groups {
i f-feature rpc-clear-groups;
description
"Clears the specified M.D Snoopi ng cache tables."

i nput {
leaf id {
type uint32;
description
"VLAN I D, VPLS ID, or EVPN I D";
}

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

If it is not specified, all MD snooping group tables are
cleared.";

}

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

}

} /1 rpc clear-m d-snoopi ng- groups

cleared. ”;

<CODE ENDS>

4. Security Considerations

The data nodel defined does not create any security inplications.

5. 1 ANA Consi derations

This draft does not request any | ANA acti on.
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