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Abst ract

I nternet Group Managenent Protocol (IGW) and Milticast Listener

Di scovery (M.D) Snooping could be used in both bridge service and L2VPN
service. The old ietf-ignp-m d-snoopi ng yang nodul e just describes the

bridge service. In this docunent we extend the existing ietf-ignp-md-

snoopi ng yang nodul e and nmake it could be used in L2VPN servi ce.

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 docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww. ietf.org/ietf/1lid-abstracts.txt

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

This Internet-Draft will expire on Septenber 24, 2025.
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1. Introduction
The I nternet Group Managenent Protocol (IGW) and Milticast Listener
Di scovery (M.D) Snoopi ng [ RFC4541] could be used in both bridge and
L2VPN. Thi s docunent extends the existing ietf-ignp-m d-snooping yang
nmodul e and introduces | 2vpn as a new | 2-service-type [ RFC9166]. The YANG
modul e in this docunment conforns to the Network Managenent Datastore
Architecture defined in [ RFC8342].
1.1. Term nol ogy
The term nol ogy for describing YANG data nodels is found in [ RFC6020]
and [ RFC7950], i ncl uding:

* augnent

* data nodel

* data node

* identity

*  modul e

The following termnologies are used in this docunent:

* nrouter: The nulticast router, which is a router that has nulticast
routing enabl ed [ RFC4286] .

* mouter interface: The snooping switch ports where multicast
routers are attached [ RFC4541]. Either Attachment Circuit (AC) or Pseudo
Wre (PW could be nrouter interface in L2VPN.

The foll owi ng abbreviations are used in this docunment and defi ned nodel :
| GW: |nternet Goup Managenent Protocol [RFC3376].

M.D: Multicast Listener Discovery [RFC3810].

AC: Attachnment Circuit [RFC3916].

PW Pseudo Wre [ RFC3916].

1.2. Tree Diagrans

Tree diagrans used in this docunent follow the notation defined in

[ RFC8340] .
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1.3. Prefixes in Data Node Names

In this docunent, names of data nodes, actions, and other data nobde
objects are often used without a prefix, as long as it is clear fromthe
context in which YANG nodul e each nane is defined. Oherw se, nanes are
prefixed using the standard prefix associated with the corresponding
YANG nodul e, as shown in Table 1.

B S, o m e e e e e e e oo o mm e e e e e e e e e e e e e e e mam- +
| Prefix| YANG nodul e | Reference |
[ gttty p—p——————————————————— Ll p—p—_——
| if | ietf-interfaces | [ RFC8343] |
Fomm o - o o e e e e e e e e e e eee— oo n +
| rt | ietf-routing | [ RFC8349] |
B S, o m e e e e e e e oo o mm e e e e e e e e e e e e e e e mam- +
| ni | ietf-network-instance | [ RFC8529] |
E o e e e e oo oo oo e e e e e e e oo oo +
| ins | ietf-ignp-md-snooping| [RFC9166] |
Fomm o - o o e e e e e e e e e e eee— oo n +
| pw | ietf-pseudow res | [draft-ietf-bess-I2vpn-yang] |
B S, o m e e e e e e e oo o mm e e e e e e e e e e e e e e e mam- +
| 12vpn | ietf-12vpn | [draft-ietf-bess-I2vpn-yang] |
E o e e e e oo oo oo e e e e e e e oo oo +

Table 1. Prefixes and Correspondi ng YANG Modul es
2. Design of Data Mdel

Besi des bridge, 1GW & M.D snooping al so provides a way to constrain
multicast traffic for L2ZVPN. By nonitoring the 1 GW & M.D nenbership
reports sent by hosts within the L2VPN donmain, | GW & M.D snoopi ng can
set up Layer 2 multicast forwarding tables to deliver traffic only to
ports with at |least one interested nenber within the L2VPN donai n.
Thereby significantly reduce the volunme of multicast traffic that would
otherw se flood an entire L2VPN domain. The | GW & M.D snoopi ng
operation applies to both access circuits and pseudowires within a L2VPN
dommi n. A network-instance [ RFC8529] whose type is vpls-instance-type
[draft-ietf-bess-12vpn-yang] could be treated as a L2VPN donai n.

The YANG nodule in this docunent includes all the common buil di ng bl ocks
for 1GW & M.D snooping used in L2VPN. It defines a new L2 service type
which is L2VPN [draft-ietf-bess-I2vpn-yang]. Wen val ue of |2-service-
type is | 2vpn, the 1 GW & M.D Snooping instance will be used in the
L2VPN service. One instance corresponds to one L2VPN [draft-ietf-bess-

| 2vpn-yang] instance. It also defines nrouter interface and out goi ng
interface including statically configured and dynamically | earned.
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3. Mbdule Structure

Thi s nodul e augments ietf-ignmp-m d-snooping data nodel specified in
[ RFC9166]. It adds nrouter interface, outgoing AC and outgoi ng PWwhich
could be used in both ignp-snooping-instance and mnl d- snoopi ng-i nst ance.

Thi s nodul e al so defines how to use the ignmp-snoopi ng-instance and m d-
snoopi ng-i nstance in L2VPN servi ce.

Thi s nodul e confornms to the Network Managenent Datastore Architecture
(NVDA) [ RFC8342]. The operational state data is conbined with the
associ ated configuration data in the sane hierarchy [ RFC8407].

3.1. Mouter interface for L2VPN

Thi s nodul e augments /rt:routing/rt:control-plane-protocols/rt:control -
pl ane-protocol /i ns: i gnp-snoopi ng-instance to add nrouter interface for
L2VPN i n | GVWP Snoopi ng.

The static-l2vpn-nrouter-interface-ac and static-I|2vpn-nrouter-
interface-pw represent nrouter interfaces which are manually confi gured.

The | 2vpn-nrouter-interface-ac and | 2vpn-nrouter-interface-pw represent
nrouter interfaces |earned by the snoopi ng device dynam cally.

augrment /rt:routing/rt:control-pl ane-protocols
/rt:control-pl ane-protocol /ins:ignmp-snoopi ng-i nstance:

+--rw static-12vpn-nrouter-interface-ac* if:interface-ref
+--rw static-l2vpn-nrouter-interface-pw pw. pseudowi r e-r ef
+--ro | 2vpn-nrouter-interface-ac* if:interface-ref
+--ro0 | 2vpn-nrouter-interface- pw pw. pseudowi r e-r ef

Simlarly this nodule also augnents /rt:routing/rt:control-plane-
protocol s/rt:control -pl ane-protocol /inms: m d-snoopi ng-i nstance to add
nrouter interface for L2VPN in M.D Snoopi ng.

augnment /rt:routing/rt:control-plane-protocols
/rt:control -pl ane-protocol /ims: m d-snoopi ng-i nst ance:

+--rw static-12vpn-nrouter-interface-ac* if:interface-ref
+--rw static-12vpn-nrouter-interface-pw pw. pseudowi r e-r ef
+--ro | 2vpn-nrouter-interface-ac* if:interface-ref
+--ro0 | 2vpn-nrouter-interface- pw pw. pseudowi r e-r ef

3.2. Qutgoing interface for L2VPN

| GWP & MLD snoopi ng can set up Layer 2 nulticast forwarding tables to
deliver multicast traffic, so each packet should have at |east one
correspondi ng outgoing interface. The outgoing interfaces m ght be
Attachnment Circuit (AC) or Pseudo Wre (PW in L2VPN. They coul d be
manual |y configured or dynamically | earned by the snoopi ng devi ce.
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Thi s nodul e augnments /rt:routing/rt:control-plane-protocols/rt:control -
pl ane- prot ocol /i nms: i gnp-snoopi ng-i nstance/ins: static-12-multicast-group
to add | 2vpn- out goi ng-ac and | 2vpn-out goi ng-pw for L2VPN in | GW
Snoopi ng. They shoul d be configured manual ly.

augnent /rt:routing/rt:control-plane-protocols
/rt:control -plane-protocol/ins:ignp-snoopi ng-instance
lims:static-12-nulticast-group:
+--rw | 2vpn- out goi ng- ac* if:interface-ref
+--rw | 2vpn- out goi ng- pw* pw. pseudowi r e-r ef

Simlarly it also augnments /rt:routing/rt:control-plane-

protocol s/rt:control -pl ane-protocol /i nms: M d-snoopi ng-
instance/ins:static-12-nmulticast-group to add | 2vpn-out goi ng-ac and

| 2vpn- out goi ng-pw for L2VPN in M.D Snoopi ng. They shoul d be confi gured
manual | y.

augnent /rt:routing/rt:control-plane-protocols
/rt:control-plane-protocol/inms: M d-snoopi ng-i nstance
lims:static-12-nulticast-group:
+--rw | 2vpn- out goi ng- ac* if:interface-ref
+--rw | 2vpn- out goi ng- pw* pw. pseudowi r e-r ef

Thi s nodul e augnments /rt:routing/rt:control-plane-protocols/rt:control -
pl ane- prot ocol /i ms: i gnp- snoopi ng-i nstance/i ns: group/inms: source to add

| 2vpn- out goi ng-ac and | 2vpn-out goi ng- pw for L2VPN in | GW Snoopi ng. They
are read only and should be filled dynam cally.

augnent /rt:routing/rt:control-plane-protocols
/rt:control -plane-protocol /ins:ignp-snoopi ng-instance
[ims:group/ins:source:
+--ro | 2vpn-out goi ng- ac* if:interface-ref
+--ro | 2vpn- out goi ng- pw* pw. pseudowi r e- r ef

Simlarly it also augnents /rt:routing/rt:control-plane-

protocol s/rt:control -pl ane-protocol /i nms: M d-snoopi ng-

i nstance/i ns: group/ins:source to add | 2vpn-out goi ng-ac and | 2vpn-

out goi ng-pw for L2VPN in M.D Snooping. They are read only and shoul d be
filled dynam cally.

augnent /rt:routing/rt:control-plane-protocols
/rt:control-plane-protocol/inms: M d-snoopi ng-i nstance
[ims:group/ins:source:
+--ro | 2vpn-out goi ng- ac* if:interface-ref
+--ro | 2vpn- out goi ng- pw* pw. pseudowi r e- r ef

3.3. Using IGW and M.D Snooping Instances in L2VPN service
Thi s nodul e augnments /ni: network-instances/ ni:network-instance/ni:ni-

type/l 2vpn: | 2vpn [draft-ietf-bess-12vpn-yang] to use ignp-snoopi ng-
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instance. It means | GWP Snhooping is enabled in the specified L2VPN
i nstance.

augrment /ni:network-instances/ni:network-instance/ni:ni-type
/1 2vpn: | 2vpn:
+--rw i gnp-snhoopi ng-i nst ance?
| i ms: i gnp-m d- snoopi ng-i nstance-r ef
+--rw nl d- snoopi ng-i nst ance?
i ms: i gnp-m d- snoopi ng-i nst ance-r ef

The nl d- snoopi ng-i nstance could be used in concurrence with ignp-
snoopi ng-i nstance to configure the M.D Snoopi ng.

4. | GW and M.D Snoopi hg Yang Mdul e Extension

Thi s nodul e references [RFCL112], [ RFC2236], [ RFC2710], [ RFC3376],
[ RFC3810], [ RFC4541], [ RFC5790] , [ RFC6991] , [ RFC7761] , [ RFC8343], [ RFC8529], [ R
FC9166] and [draft-ietf-bess-I2vpn-yang].

<CODE BEG NS> file ietf-ignp-m d-snooping-12vpn@022-10-11. yang
nmodul e ietf-ignmp-m d-snoopi ng-12vpn {
yang-version 1.1;
nanespace "urn:ietf:parans: xn :ns:yang:ietf-ignp-nd-snooping-I2vpn";

prefix I 2vpn-i ns;

inmport ietf-interfaces {
prefix "if";
reference
"RFC 8343: A YANG Data Model for Interface Managenent";

}

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

}

import ietf-network-instance {
prefix "ni";
ref erence
"RFC 8529: YANG Data Mdel for Network |nstances";

}

import ietf-ignmp-md-snooping {
prefix "ins";
ref erence
"RFC 9166: A YANG Data Model for Internet G oup Managenent
Protocol (IGW) and
Mul ticast Listener Discovery (MD) Snhooping”;
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}

import ietf-12vpn {
prefix "I2vpn";
ref erence
"draft-ietf-bess-I2vpn-yang: YANG Data Model for MPLS-based

L2VPN';
}
import ietf-pseudowi res {
prefix "pw';
ref erence
"draft-ietf-bess-I2vpn-yang: YANG Data Mddel for MPLS-based
L2VPN';
}

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

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

Editors: Hongji Zhao
<mai | t o: hongj i.zhao@ricsson. conr

Xufeng Liu
<mai |l to: xufeng.liu.ietf@mil.conp

Yi song Liu
<mai l to:|iuyi song@hi nanobi | e. con>

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

Mahesh Si vakumar
<mai | t o: si vakunmar . nahesh@nui | . cone

",
’

description
"The nodul e contains a collection of YANG definitions of
| GW & M.D Snooping in L2VPN servi ce.

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

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

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

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

This version of this YANG nodule is part of RFC XXXX; see the
RFC itself for full legal notices.";

revision 2022-10-11 {
description
"Initial revision.";
reference
"RFC XXXX: | GW and M.D Snoopi ng Yang Modul e Extension
in L2VPN service";

}
/* identities */

identity |2vpn {
base inms: | 2-service-type;
description
"This identity represents L2VPN service.";
}

/*
* & oupi ngs
*/

grouping static-12vpn-nrouter-interface-ac-pw {
description
"The static nrouter interface in L2VPN service.";

leaf-list static-l2vpn-nrouter-interface-ac {
when ' derived-fromor-self(../l2-service-type,"inms:|2vpn")’;
type if:interface-ref;
description
"The static nrouter interface whose type is interface
in L2VPN service.";

}

leaf-list static-l2vpn-nrouter-interface-pw {
when ’'derived-fromor-self(../l2-service-type,"ins:|2vpn")’;
type pw pseudow re-ref;
description
"The static nrouter interface whose type is PW
in L2VPN service.";

}
}

groupi ng dynam c-| 2vpn-nrouter-interface-ac-pw {

description
"The dynamic nmrouter interface in L2VPN service.";

leaf-list |2vpn-nrouter-interface-ac {
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when ' derived-fromor-self(../l2-service-type,"ims:|2vpn")’;
type if:interface-ref;
config fal se;
description
"The nrouter interface whose type is interface in L2VPN
service. Wen switch receives | GW/ M.D queries from
mul ticast router on an interface, this interface wll
become nrouter interface for | GW/ M.D snooping.";

}

leaf-list |2vpn-nrouter-interface-pw {
when ' derived-fromor-self(../|2-service-type,"ins:|l2vpn")’;
type pw. pseudowi re-ref;
config fal se;
description
"The nrouter interface whose type is PWin L2VPN servi ce.
When switch receives | GW/ M.D queries fromnulticast router
on a PW this PWwill becone nrouter interface for | GW/ M.D
snoopi ng. ";
}
}

groupi ng | 2vpn-out goi ng- ac- pw {
description
"Qutgoing Attachment Circuit (AC) or Pseudo Wre (PW in L2VPN.";

| eaf-1ist |2vpn-outgoing-ac {
when ' derived-fromor-self(../../../12-service-type,"ins:|2vpn")’;
type if:interface-ref;
description "Qutgoing Attachment Circuit (AC) in L2VPN';

}

| eaf-1ist |2vpn-outgoi ng-pw {
when ’*derived-fromor-self(../../../12-service-type,"ins:|2vpn")’;
type pw. pseudow re-ref;
description "Qutgoing Pseudo Wre (PW in L2VPN';
}
}

/*
* The nrouter interface in L2VPN servi ce.
*/

augrment "/rt:routing/rt:control-plane-protocol s"+
"/rt:control -pl ane-protocol /i ms:ignmp-snoopi ng-i nstance" {

description
"The nrouter interface in L2VPN service for | GVW Snooping.";

uses static-I2vpn-nrouter-interface-ac-pw,
uses dynam c-| 2vpn-nrouter-interface-ac-pw
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}

augrment "/rt:routing/rt:control-plane-protocol s"+
"/rt:control -pl ane-protocol /i ns: M d-snoopi ng-i nstance" {
description
"The nmrouter interface in L2VPN service for M.D Snooping.";

uses static-l2vpn-nrouter-interface-ac-pw,

uses dynam c-| 2vpn-nrouter-interface-ac-pw,

}

/*

* Static Qutgoing AC or PWin L2VPN service
*/

augrment "/rt:routing/rt:control-plane-protocol s"+
"/rt:control -pl ane-protocol "+
"/ims:ignp-snooping-instance/ins:static-12-nulticast-group” {

description
"Static Qutgoing AC or PWin L2VPN service for | GW snooping.";

uses | 2vpn- out goi ng- ac- pw,

}

augrment "/rt:routing/rt:control-plane-protocol s"+
"/rt:control -pl ane-protocol "+
"/ims: M d-snoopi ng-instance/ims:static-12-multicast-group” {

description
"Static Qutgoing AC or PWin L2VPN service for MD snooping.";

uses | 2vpn- out goi ng- ac- pw,
}

/*
* Dynam ¢ Qutgoing AC or PWin L2VPN service
*/
augrment "/rt:routing/rt:control-plane-protocol s"+
"/rt:control -pl ane-protocol "+
"/ims:ignmp-snoopi ng-instance/ins: group/ins:source” {

description
"Dynami ¢ CQutgoing AC or PWin L2VPN service for | GW snooping.";

uses | 2vpn-out goi ng- ac- pw,
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}

augrment "/rt:routing/rt:control-plane-protocol s"+
"/rt:control -pl ane-protocol "+
"/ims: M d-snoopi ng-i nstance/ins: group/ins: source" {

description
"Dynam ¢ Qutgoing AC or PWin L2VPN service for M.D snooping."

uses | 2vpn-out goi ng- ac- pw,

}

/*
* Use | GW & M.D snooping instance in L2VPN
*/

augrment "/ni: network-instances/ni:network-instance"+
"/ni:ni-typel/l2vpn:Il2vpn" {

description
"Use | GW & M.D snooping instance in L2VPN. ";

| eaf i gnp-snooping-instance {
type ins:ignp-n d-snoopi ng-i nstance-ref;
description
"Configure | GW snooping instance in L2VPN.";
}

| eaf m d-snoopi ng-instance {
type ins:ignp-n d-snoopi ng-i nstance-ref;
description
"Configure M.D snooping instance in L2VPN.";
}

}
}
<CODE ENDS>

5. Security Considerations

The YANG nodul e specified in this docunent defines a schenma for data
that is designed to be accessed via network managenent protocols such as
NETCONF [ RFC6241] or RESTCONF [ RFC8040]. The | owest NETCONF | ayer is the
secure transport layer, and the mandatory-to-inplement secure transport
is Secure Shell (SSH) [RFC6242]. The | owest RESTCONF | ayer is HITPS, and
the mandatory-to-inpl ement secure transport is TLS [ RFC8446].

The Network Configuration Access Control Mydel (NACM [RFC8341] provides
the nmeans to restrict access for particular NETCONF or RESTCONF users to
a preconfigured subset of all avail able NETCONF or RESTCONF pr ot ocol
operations and content.
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There are a nunber of data nodes defined in this YANG nodule that are
witable/creatable/deletable (i.e., config true, which is the default).
These data nodes may be considered sensitive or vulnerable in sone
networ k environnents. Wite operations (e.g., edit-config) to these data
nodes without proper protection can have a negative effect on network
operations. These are the subtrees and data nodes and their
sensitivity/vulnerability, and they are all under
[rt:routing/rt:control-plane-protocol s/rt:control -plane-

protocol :/ims:ignmp-snoopi ng-instance or /rt:routing/rt:control-plane-
protocol s/rt:control -pl ane-protocol :/ins: n d- snoopi ng-i nst ance

/12vpn-ins:static-12vpn-nrouter-interface-ac
[12vpn-ins:static-12vpn-nrouter-interface-pw
[ims:static-12-multicast-group/l2vpn-ins:| 2vpn- out goi ng- ac
[inms:static-12-multicast-group/l2vpn-ins:| 2vpn-out goi ng- pw

The subtrees under /ni:network-instances/ni:network-instance/ni:ni-
type/l 2vpn: | 2vpn

i mB: i gnp- snoopi ng-i nstance
i ms: M d- snoopi ng-i nst ance

Unaut hori zed access to any data node of these subtrees can adversely
affect the |GW & M.D Snoopi ng subsystem of both the | ocal device and
the network. This may | ead to network mal functions, delivery of packets
to inappropriate destinations, and ot her probl ens.

Sone of the readabl e data nodes in this YANG nodul e may be consi dered
sensitive or vulnerable in some network environments. It is thus
important to control read access (e.g., via get, get-config, or
notification) to these data nodes. These are the subtrees and data nodes
and their sensitivity/vulnerability, and they are all under
/[rt:routing/rt:control-plane-protocol s/rt:control -plane-

protocol :/ims:ignmp-snhoopi ng-instance or /rt:routing/rt:control-pl ane-
protocol s/rt:control -pl ane-protocol :/ins: M d- snoopi ng-i nst ance:

/12vpn-ins: | 2vpn-nrouter-interface-ac

/1 2vpn-ims: | 2vpn-nrouter-interface-pw
[ims:group/inms:source/l 2vpn-ins: | 2vpn-out goi ng- ac
[ims:group/ins:source/l 2vpn-ins: | 2vpn-out goi ng- pw

Unaut hori zed access to any data node of these subtrees can disclose the
operational state information of |GW & M.D Snooping on this device. The
devi ces that use this YANG nodul e shoul d heed the Security

Consi derations in [ RFC4541].

[ Page 13]



Internet Draft
6. | ANA Consi derati ons

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

6.1. XM. Registry
Thi s docunent registers the foll owi ng nanespace URIs in the | ETF XM
registry [ RFC3688]:

URI: urn:ietf:parans:xm:ns:yang:ietf-ignp-n d-snooping-I2vpn
Regi strant Contact: The |ETF.
XM.: NA, the requested URI is an XM. nanespace.

6. 2. YANG Modul e Nanes Registry

Thi s document registers the foll owi ng YANG nodul es in the YANG Modul e
Nanmes registry [ RFC7950]:

nane: i etf-ignp-n d-snooping-I2vpn
nanespace: urn:ietf:parans: xnl:ns:yang:ietf-ignp-nd-snooping-I2vpn
prefix: | 2vpn-i ns

reference: RFC XXXX
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Appendi x A. Data Tree Exanple
L2VPN servi ce

This section contains an exanple for L2VPN service in the JSON encodi ng
[ RFC7951], containing both configuration and state data.

N +
+ Source +
+----- +----- +
I
_________________ o e e e e e e e e e e e e e e m e e e — =
| ethl/1
B
+ R1 +
R R
ethl/ 2 | \ ethl/3
| \
| \
| \
| \
eth2/1 | \ eth3/1
e oo -+ - - -4
+ R2 +----+ B +
S - t-- -4
eth2/2 | | eth3/2
| |
_______________ e
I I
I I
Fome e +-- 4+ e e oo +
+ Receiverl + + Receiver2 +
R + R +

The configuration data for Rl in the above figure could be as follows:

{

"ietf-interfaces:interfaces":{
"interface":|

{

"nanme":"ethl/ 1",
"type":"iana-if-type:ethernetCsrmacd"

}
]
i et f- pseudow res: pseudowi res": {

"pseudowi re": [

{

b

}

name": "pw2"
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}

]

1

"i etf-network-instance: network-instances": {
"net wor k-i nstance": [

nan.en " pV\B"

{
"name": "vpls1",
"ietf-ignmp-m d-snoopi ng:ignp-snoopi ng-i nstance": "visl",
"ietf-l2vpn:type": "ietf-I2vpn:vpls-instance-type",
"ietf-l2vpn:signaling-type": "ietf-I2vpn:|dp-signaling”,
"ietf-12vpn:endpoint": [
{
"name": "acs",
"ac": [
{
"name": "ethl/1"
}
]
b
{Il "
name": "pws",
"PwW' [
{
"name": "pw2"
b
{
"nanme" pw3
}
]
}
]
}
]
}

"ietf-routing:routing": {
"control - pl ane-protocol s": {

"control -plane-protocol ": [
{
"type": "ietf-ignmp-nm d-snooping:ignp-snooping”,
"name": "visl",
"ietf-ignmp-m d-snoopi ng: i gnp-snoopi ng-i nstance": {
"l 2-service-type": "l2vpn-ins:|2vpn",
"enabl e": true
}
}
]
}
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The correspondi ng operational state data for RL could be as foll ows:

"ietf-interfaces:interfaces":{
"interface":[
{
"name":"ethl/ 1",
"type":"iana-if-type:ethernet Csmacd",
"oper-status": "up",
"statistics": {
"discontinuity-time": "2018-05-23T12: 34: 56-05: 00"
}
}
]
1

"ietf-pseudow res: pseudowi res": {
"pseudowi re": [
{
"name": "pw2"

3

}
{
"name": "pw3"
}

]
b,

"ietf-network-instance: network-instances": {
"net wor k-i nstance": |

{
"name": "vplsl",
"ietf-ignmp-m d-snoopi ng:ignp-snoopi ng-i nstance": "visl",
"ietf-12vpn:type": "ietf-I2vpn:vpls-instance-type",
"ietf-12vpn:signaling-type": "ietf-I2vpn:I|dp-signaling”,
"ietf-12vpn:endpoint": [
{
"name": "acs",
"ac": [
{
"name": "ethl/1"
}
]
H
{
"name": "pws",
pw' [
{
"name " pw2
H
{
"name " pw3
}
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}1
"ietf-routing:routing": {
"control - pl ane-protocol s": {

"control -plane-protocol ": [
{
"type": "ietf-ignmp-nm d-snooping:ignp-snooping”,
"name": "visl",
"ietf-ignmp-m d-snoopi ng: i gnp-snoopi ng-i nstance": {
"l 2-service-type": "l2vpn-ins:|2vpn",
"enabl e": true
}
}
]
}
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