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Abst ract

Thi s docunment describes a YANG data nodel for Multi-Protocol Label
Switching (MPLS) Label Distribution Protocol (LDP) and Multipoint LDP
(mLDP) .

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

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

This Internet-Draft will expire on February 19, 2017.
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1.

3.

Aut hors’ Addresses . . . . . . . . . . . . . . . . . . . . . . . 113
I nt roducti on

The Networ k Configuration Protocol (NETCONF) [ RFC6241] is one of the
net wor k managerment protocol s that defines nmechani sns to nanage
networ k devices. YANG [ RFC6020] is a nodul ar | anguage t hat
represents data structures in an XM_ tree format, and is used as a
dat a nodel i ng | anguage for the NETCONF.

Thi s docunent introduces a YANG data nodel for MPLS Labe

Di stribution Protocol (LDP) [RFC5036] and Miltipoint LDP (nlLDP)
[ RFC6388]. For LDP, it also covers LDP |IPv6 [RFC7552] and LDP
capabilities [ RFC5561].

The data nodel is defined for followi ng constructs that are used for
managi ng t he protocol

0 Configuration
0 Operational State
0 Executables (Actions)
o Notifications
This docunment is organized to define the data nodel for each of the
above constructs (configuration, state, action, and notifications) in
the sequence as listed earlier. Gven that nLDP is tightly coupl ed
with LDP, nLDP data nodel is defined under LDP tree and in the sane
sequence as |isted above.

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

In this docunment, the word "IP" is used to refer to both IPv4 and

| Pv6, unless otherwise explicitly stated. For exanple, "IP address
fam | y" neans and be read as "I Pv4 and/or | Pv6 address famly"

LDP YANG Mbdel

Raza, et al. Expi res February 19, 2017 [ Page 3]



Internet-Draft YANG Dat a Model for LDP and nliDP August 2016

3.

1.

Overvi ew

Thi s docunent defines a new nodul e naned "ietf-npls-1dp" for LDP/ nLDP
data nodel where this nodule augnents /rt:routing/rt:control-plane-
protocols that is defined in [I-D.ietf-netnod-routing-cfg].

There are four main containers in "ietf-npls-Idp" nodul e as foll ows:
0 Read-Wite paranmeters for configuration (D scussed in Section 3.2)

0 Read-only paraneters for operational state (Discussed in
Section 3.3)

o Notifications for events (Discussed in Section 3.4)

0 RPCs for executing commands to perform sone action (Discussed in
Section 3.5)

For the configuration and state data, this nodel follows the sinlar
approach described in [I-D. openconfig-netnod-opstate] to represent
the configuration (intended state) and operational (applied and
derived) state. This neans that for every configuration (rw) item
there is an associated (ro) itemunder "state" container to represent
the applied state. Furthernore, protocol derived state is al so kept
under "state" tree corresponding to the protocol area (discovery,
peer etc.). [Ed note: This docurment will be (re-)aligned with

[1-D. openconfi g-net nod- opstate] once that specification is adopted as
a WG docunent ]

Fol | owi ng di agram depi cts high |l evel LDP yang tree organization and
hi erar chy:
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nodul e: ietf-npls-1dp
+-- rwrouting
+-- rw control -pl ane-protocol s
+- rw npls-ldp
+-- rw gl obal
| +-- rwconfig

| +-- rw. ..
| +-- ro state
| +--ro ..
[ .
- rwo.L L.
I
I
- rwoL .
rpcs:
+-- x npls-ldp-rpc
- X L

notifications:
+--- n npls-ldp-notif
+---n ...

Figure 1

Before going into data nodel details, it is inportant to take note of
the foll owi ng points:

(0]

Raza,

This modul e ains to address only the core LDP/ nmLDP paraneters as
per RFC specification, as well as sone wi dely used and depl oyed
non- RFC features (such as | abel policies, session authentication
etc). Any vendor specific feature should be defined in a vendor-
specific augnentation of this nodel

Mul ti-topol ogy LDP [ RFC7307] and Multi -topol ogy nliDP
[1-D.iw jnand-npls-mdp-multi-topol ogy] are beyond the scope of
thi s docunent.

Thi s nodul e does not cover any applications running on top of LDP
and nLDP, nor does it cover any OAM procedures for LDP and niLDP.

This nmodel is a VPN Forwardi ng and Routing (VRF)-centric nodel
It is inportant to note that [RFC4364] defines VRF tables and
default forwarding tables as different, however froma yang
nodel | i ng perspective this introduces unnecessary conplications,
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hence we are treating the default forwarding table as just another
VRF.

0 A "network-instance" as defined in [I-D.rtgyangdt-rtgwg-ni-nodel]
refers to a VRF instance (both default and non-default) within the
scope of this nodel.

0 This nodel supports two address-famlies, nanely "ipv4" and
"ipve".

0 This nodel assunes platformw de | abel space (i.e. |abel space Id
of zero). However, when Upstream Label assignnent [RFC6389] is in
use, an upstream assigned | abel is |ooked up in a Context-Specific
| abel space as defined in [ RFC5331].

o0 The | abel and peer policies (including filters) are defined using
a prefix-list. Wien used for a peer policy, the prefix refers to
the LSR Id of the peer. The prefix-list is referenced from
routing-policy nodel as defined in [I-D.ietf-rtgwg-policy-nodel].

0 The use of grouping (tenplates) for bundling and grouping the
configuration itens is not enployed in current revision, and is a
subj ect for consideration in future.

o This nodel uses the terns LDP "nei ghbor"/"adjacency", "session"
and "peer" with the follow ng senantics:

*  Nei ghbor/ Adj acency: An LDP enabled LSR that is discovered
t hrough LDP di scovery nechani sns.

* Session: An LDP nei ghbor with whom a TCP connecti on has been
est abl i shed.

* Peer: An LDP session which has successfully progressed beyond
its initialization phase and is either already exchanging the
bi ndings or is ready to do so.

It is to be noted that LDP Graceful Restart nechani sns defined in
[ RFC3478] all ow keepi ng the exchanged bi ndings for sone time after
a session goes down with a peer. W call such a state -- i.e.
keepi ng peer bindings without established or recovered peering --
a "stale" peer. Wen used in this docunent, the above terns will
refer strictly to the semantics and definitions defined for them

A graphical representation of LDP YANG data nodel is presented in

Figure 3, Figure 5, Figure 11, and Figure 12. \hereas, the actua
nmodel definition in YANGis captured in Section 6
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Wil e presenting the YANG tree view and actual .yang specification
this docunment assumes the reader is famliar with the concepts of
YANG nodeling, its presentation and its conpilation

3.2. Configuration

This specification defines the configuration paraneters for base LDP
as specified in [RFC5036] and LDP | Pv6 [ RFC7552]. Moreover, it

i ncorporates provisions to enable LDP Capabilities [RFC5561], and
defines sone of the nost significant and conmonly used capabilities
such as Typed W/l dcard FEC [ RFC5918], End-of-LIB [ RFC5919], and LDP
Upstream Label Assignnent [RFC6389].

This specification supports VRF-centric configuration. For

i npl ement ati ons that support protocol-centric configuration, with
provision for inheritance and itens that apply to all vrfs, we
recomend an augnentation of this nodel such that any protocol -
centric or all-vrf configuration is defined under their designated
containers within the standard network-instance (pl ease see
Section 3.2.2)

This nodel augnents /rt:routing/rt:control-plane-protocols that is
defined in [I-D.ietf-netnod-routing-cfg]. For LDP interfaces, this
nodel refers the MPLS interface as defined under MPLS base
specification [|-D. saad- npl s-base-yang]. Furthernore, as nentioned
earlier, the configuration tree presents read-wite intended
configuration | eave/itens as well as read-only state of the applied
configuration. The former is |isted under "config" container and

| atter under "state" container.

Following is high-level configuration organization for LDP/ nLDP:
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nodul e: ietf-npls-1dp
+-- routing
+-- control -pl ane-protocol s

+-- npls-ldp

+-- gl obal
|-
| +-- L.
| +-- address-fam |ly* [afi]
| +-- :
[ - L
| +-- di scovery
| +-
+-- peers

+- -

+- -

Fi gure 2

G ven the configuration hierarchy, the nodel allows inheritance such
that an itemin a child tree is able to derive value froma simlar
or related itemin one of the parent. For instance, hello holdtine
can be configured per-VRF or per-VRF-interface, thus allow ng
inheritance as well flexibility to override with a different value at
any child |evel.

Following is a sinplified graphical representation of the data nodel
for LDP configuration

+--rw npl s-1dp!
+--rw gl obal
| +--rwconfig
| +--rwcapability
| +--rwend-of-lib {capability-end-of-1lib}?
| | +--rw enable? bool ean
| +--rw typed-wildcard-fec {capability-typed-wildcard-fec}?
| | +--rw enable? bool ean
| +--rw upstream| abel -assi gnment {capability-upstream]| abel -assign

t}?
I +--rw enabl e? bool ean
| | +--rwgraceful-restart
| | | +--rwenable? bool ean
| | | +--rw hel per-enable? bool ean {graceful -restart - hel per-nod
| | | +--rwreconnect-tine? ui nt 16
| | | +--rwrecovery-tine? uintl16
| | | +--rwforwarding-holdtine? ui nt 16
| | +--rwigp-synchronization-delay? ui nt 16
| | +--rwlsr-id? yang: dot t ed- quad
a, et al. Expi res February 19, 2017 [ Page 8]
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+--rw address-fanily* [afi]

+--rw afi | dp- address-fanily
+--rw config
+--rw enabl e? bool ean

+--rw | abel -policy

| +--rw independent-node

| +--rw assign {policy-Iabel-assignnent-config}?
| | +--rw (prefix-option)?
| | +--rwoprefix-list? prefix-list-ref
| +--rw host-routes-only? bool ean
| +--rw advertise

| | +--rwexplicit-null
I

I

|

I

I

| | +--rw enable? bool ean
| | +--rwprefix-list? prefix-list-ref
| +--rwoprefix-list? prefix-list-ref

+--rw accept
+-rw prefix-list? prefix-list-ref
+--rw ordered-node {policy-ordered-I|abel -config}?
+--rw egress-|sr
| +--rwoprefix-list? prefix-list-ref
+--rw adverti se
| +--rwprefix-list? prefix-list-ref
+--rw accept
+--rw prefix-list? prefix-list-ref
+--rwipvd

| +--rwtransport-address? i net:ipv4-address
+--rwipv6
+--rw transport-address? i net:ipv6-address

+--rw di scovery

+-rwinterfaces

| +--rwconfig

| | +--rw hello-holdtinme? uint16
| | +--rwhello-interval? uint16
| +--rwinterface* [interface]

| +-rwinterface mpl s-i nterface-ref
I

I

I

|

+--rw config
| +--rw hello-hol dtime? ui nt 16
| +--rw hello-interval ? uint16

| +--rwigp-synchronization-del ay? uint16 {per-interface-ti
mer - confi g} ?

| +--rw address-fam |l y* [afi]

| +--rw afi | dp- address-fanily

| +--rw config

| +--rw enabl e? bool ean

| +--rwipva

[ | +--rwtransport-address? uni on
| +--rwipv6é

| +--rw transport-address? uni on

+--rw targeted
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[ +--rw config

| | +--rw hello-holdtine? uint16

| | +--rw hello-interval ? uint16

[ | +--rw hello-accept {policy-extended-discovery-config}?
| | +--rw enabl e? bool ean

| | +--rw nei ghbor-1list? nei ghbor-1i st-ref
| +--rw address-fanily* [afi]

| +--rw afi | dp- address-fanmily

| +--rwipv4

[ | +--rwtarget* [adjacent-address]
I

I

I

I

I

I

I

I

I

I

| +--rw adj acent - addr ess i net:i pv4-address
| +--rw config
| +--rw enabl e? bool ean
| +--rw | ocal - addr ess? i net:ipv4-address
+--rwipv6
+--rw target* [adjacent-address]
+--rw adj acent - addr ess i net:ipv6-address
+--rw config
+--rw enabl e? bool ean
+--rw | ocal - addr ess? i net:ipv6-address
+--rw forwardi ng- next hop {forwardi ng-next hop-config}?
| +--rwinterfaces
| +-rwinterface* [interface]
| +--rwinterface npl s-interface-ref
| +--rw address-fanily* [afi]
| +--rw afi | dp- address-fanmily
| +--rw config
[ +--rw | dp-di sabl e? bool ean

+--rw | abel -policy
+--rw i ndependent - node
| +--rw assign {policy-Iabel-assignnent-config}?
| | +--rw (prefix-option)?
| +--rw prefix-list? prefix-list-ref
| +--rw host-routes-only? bool ean
| +--rw advertise

| | +--rwexplicit-null

I

I

I

I

I

| | +--rw enable? bool ean
| | +--rwprefix-list? prefix-list-ref
| +--rwoprefix-list? prefix-list-ref

+--rw accept

+-rw prefix-list? prefix-list-ref

+--rw ordered-node {policy-ordered-I|abel -config}?

+--rw egress-|sr
| +--rwoprefix-list? prefix-list-ref
+--rw adverti se
| +--rwprefix-list? prefix-list-ref
+--rw accept

+--rw prefix-list? prefix-list-ref
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+--rw peers

+--rw config

| +--rw session-authentication-nd5-password? string

| +--rw session-ka-hol dtine? ui nt 16

| +--rw session-ka-interval ? uintl6

| +--rw session-downstream on-denmand {sessi on- downstream on-demand- con
fig}?

| +--rw enabl e? bool ean

| +--rw peer-list? peer-list-ref

+--rw peer* [lsr-id]

+-rwlsr-id yang: dot t ed- quad
+--rw config
+--rw admi n- down? bool ean

+--rw capability

+--rw | abel -policy

| +--rw advertise

| | +--rwprefix-list? prefix-list-ref

| +--rw accept

| +--rw prefix-list? prefix-list-ref

+--rw sessi on-aut henti cati on- md5- passwor d? string
+--rw graceful -restart

| +--rw enabl e? bool ean

| +--rw reconnect-tine? uintl16

| +--rwrecovery-tine? ui nt 16

+--rw session- ka- hol dti me? uint16
+--rw session-ka-interval ? uint 16

+--rw address-fam ly
+-rwipvéd
| +--rw label-policy
| +--rw adverti se
| | +--rwoprefix-list? prefix-list-ref
| +--rw accept
| +--rw prefix-list? prefix-list-ref
+--rwipv6é
+--rw | abel -policy
+--rw advertise
| +--rwprefix-list? prefix-list-ref
+--rw accept
+--rw prefix-list? prefix-list-ref

Fi gure 3
3.2.1. Configuration Hi erarchy

The LDP configuration container is logically divided into follow ng
hi gh-1 evel config areas:
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Per - VRF paraneters
G obal paraneters
0 Per-address-famly paraneters
o0 LDP Capabilities paraneters
o Hell o Discovery paraneters
- interfaces
- Per-interface:
G oba
Per - address-famly
- targeted
- Per-target
0 Peer paraneters
- doba
- Per-peer
Per - address-famly
Capabi lities paraneters
o Forwardi ng paraneters

o

Figure 4
Fol | owi ng subsections briefly explain these configuration areas.
3.2.1.1. Per-VRF paraneters

LDP nodul e resi des under an network-instance and the scope of any LDP
configuration defined under this tree is per network-instance (per-
VRF). This configuration is further divided into sub categories as
fol | ows.

3.2.1.1.1. Per-VRF gl obal parameters

There are configuration itens that are avail able directly under a VRF
i nstance and do not fall under any other sub tree. Exanple of such a
paraneter is LDP LSRid that is typically configured per VRF. To
keep | egacy LDP features and applications working in an LDP | Pv4
networks with this nodel, this document reconmends an operator to
pi ck a routable |IPv4 unicast address as an LSR Id.

3.2.1.1.2. Per-VRF Capabilities paraneters

This container falls under global tree and holds the LDP capabilities
that are to be enabled for certain features. By default, an LDP
capability is disabled unless explicitly enabled. These capabilities
are typically used to negotiate with LDP peer(s) the support/non-
support related to a feature and its paraneters. The scope of a
capability enabl ed under this container applies to all LDP peers in
the given VRF instance. There is also a peer level capability
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container that is provided to override a capability that is enabl ed/
specified at VRF | evel

3.2.1.1.3. Per-VRF Per-Address-Fanily paraneters

Any LDP configuration paraneter related to | P address fanmly (AF)
whose scope is VRF wide is configured under this tree. The exanples
of per-AF paraneters include enabling LDP for an address fanily,
prefix-list based | abel policies, and LDP transport address.

3.2.1.1.4. Per-VRF Hello Discovery paraneters

This container is used to hold LDP configuration related to Hello and
di scovery process for both basic (link) and extended (targeted)
di scovery.

The "interfaces" is a container to configure paraneters related to
VRF interfaces. There are paraneters that apply to all interfaces
(such as hello tiners), as well as paraneters that can be configured
per-interface. Hence, an interface list is defined under
"interfaces" container. The nodel defines paraneters to configure
per-interface non AF related itens, as well as per-interface per-AF
itenms. The exanple of former is interface hello tiners, and exanple
of latter is enabling hellos for a given AF under an interface.

The "targeted" container under a VRF instance allows to configure LDP
targeted discovery related paranmeters. Wthin this container, the
"target" list provides a nean to configure nultiple target addresses
to perform extended discovery to a specific destination target, as
well as to fine-tune the per-target paraneters.

3.2.1.1.5. Per-VRF Peer paraneters

This container is used to hold LDP configuration related to LDP
sessions and peers under a VRF instance. This container allows to
configure paraneters that either apply on VRF s all peers or a subset
(peer-list) of VRF peers. The exanple of such paraneters include

aut henti cati on password, session KA tiners etc. Myreover, the node
al so all ows per-peer paraneter tuning by specifying a "peer" |ist
under the "peers" container. A peer is uniquely identified using its
LSR Id and hence LSR Id is the key for peer |ist

Li ke per-interface paraneters, some per-peer paranmeters are AF-
agnostic (i.e. either non AF related or apply to both IP address
famlies), and some that belong to an AF. The exanple of former is
per - peer session password configuration, whereas the exanple of
|latter is prefix-list based | abel policies (inbound and out bound)
that apply to a given peer
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3.2.1.1.6. Per-VRF Forwarding paraneters

3. 2.

3. 3.

nod
aug

nmen

Raz

This container is used to hold configuration used to control LDP
forwardi ng behavi or under a VRF instance. One exanple of a
configuration under this container is when a user w shes to enable
nei ghbor di scovery on an interface but wi shes to disable use of the
sane interface as forwardi ng nexthop. This exanple configuration
makes sense only when there are nore than one LDP enabl ed interfaces
towar ds the nei ghbor.

2. Al-VRFs Configuration
[Ed note: TODQ
Operational State

Operational state of LDP can be queried and obtained fromread-only
state containers that fall under the same tree (/rt:routing/
rt:control - pl ane-protocols/) as the configuration

Pl ease note this state tree refers both the configuration "applied”
state as well as the "derived" state related to the protocol. [Ed
note: This is where this nodel differs presently from

[I-D. openconfi g-net nod-opstate] and subject to alignnent in later
revi si ons]

Following is a sinplified graphical representation of the data node
for LDP operational state.

ule: ietf-npls-ldp
ment /rt:routing/rt:control-plane-protocols:
+--rw npl s-1dp!
+--rw gl oba
| +--ro state
| +--ro capability
| +--ro end-of-lib {capability-end-of-1lib}?
| | +--ro enable? bool ean
| +--ro typed-wildcard-fec {capability-typed-wildcard-fec}?
| | +--ro enable? bool ean
| +--ro upstream| abel -assi gnnent {capability-upstreaml abel -assign

t}?
| | | | +--ro enable? bool ean
| | +--ro graceful-restart
| | | +--ro enable? bool ean
| | | +--ro hel per-enable? bool ean {graceful -restart - hel per-nod
| | | +--ro reconnect-tine? uintl16
| | | +--ro recovery-tine? uint16
| | | +--ro forwarding-hol dtinme? uint16
a, et al. Expi res February 19, 2017 [ Page 14]
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+--ro0 igp-synchronization-del ay? ui nt 16

+--ro |lsr-id? yang: dot t ed- quad
--rw address-fam |l y* [afi]
+-rw afi | dp- address-fam |y
+--ro state
+--ro enabl e? bool ean

+--ro | abel -policy
| +--ro independent-node
| +--ro assign {policy-I|abel-assignnent-config}?
| +--ro (prefix-option)?
| +--:(prefix-list)
| | +--ro prefix-list? prefix-list-ref
| +--:(host-routes-only)
| +--ro host-routes-only? bool ean
+--ro advertise
| +--ro explicit-nul
| | +--ro enable? bool ean
| | +--ro prefix-list? prefix-list-ref
| +--ro prefix-list? prefix-list-ref
+--ro accept
+--ro prefix-list? prefix-list-ref
--ro ordered-node {policy-ordered-I|abel -config}?
+--ro egress-|sr
| +--ro prefix-list? prefix-list-ref
+--ro advertise
| +--ro prefix-list? prefix-list-ref
+--ro accept
+--ro prefix-list? prefix-list-ref
+--ro ipvd
+--ro transport-address? i net:ipv4-address
+--ro bindi ngs
+--ro address* [address]

I
I
I
I
I
I
I
I
I
I
I
I
+

I

I

I

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

[ | +--ro advertisenent-type? advertised-received
| | +--ro peer? | eaf r ef

| +--ro fec-1abel* [fec]

[ +--ro fec i net:ipva-prefix

| +--ro peer* [peer advertisenent-type]

| +--ro peer | eaf r ef

[ +--ro advertisenment-type adverti sed-received
| +--ro |abel ? mpl s: nmpl s- 1 abe

I

+--ro used-in-forwardi ng? bool ean
+--ro0 ipv6
+--ro transport-address? i net:ipv6-address
+--ro binding
+--ro address* [address]
| +--ro address i net:ipv6-address
| +--ro advertisenent-type? adverti sed-received

I
I
+
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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| | +--ro peer? | eaf r ef

| +--ro fec-1abel* [fec]

| +--ro fec inet:ipv6-prefix

[ +--ro peer* [peer advertisenent-type]

| +--ro peer | eaf r ef

| +--ro advertisenment-type adverti sed-received
| +--ro | abel ? nmpl s: npl s- 1 abe

I

+--ro used-in-forwardi ng? bool ean
+--rw di scovery
+--rwinterfaces
| +--ro state
| | +--ro hello-holdtine? ui nt 16
| | +--ro hello-interval? ui nt 16
| +--rwinterface* [interface]
| +--ro state
[ | +--ro hello-holdtime? ui nt 16
| | +--ro hello-interval ? uintl16
| | +--ro igp-synchronization-del ay? uint16 {per-interface-ti

mer - confi g}?

| +--ro next-hello? uint16
+--rw address-fam |l y* [afi]
+-rw afi | dp- address-fam |y

+--ro state
+--ro enabl e? bool ean
+--ro ipv4d
| +--ro transport-address? uni on
+--ro hel |l o-adj acenci es* [adj acent - addr ess]

|

[ +--ro adj acent - addr ess i net:i pv4-address

| +-ro flag* i dentityref

| +--ro hello-hol dtime

| | +--ro adjacent? uint16

| | +--ro negotiated? uint16

| | +--ro remaining? uint16

[ +--ro next-hello? ui nt 16

| +--ro statistics

| | +--ro discontinuity-tine yang: dat e-and-ti ne
| | +--ro hello-received? yang: count er 64
| | +--ro hello-dropped? yang: count er 64
| +--ro peer? | eaf r ef

+--ro0 ipv6
+--ro transport-address? uni on
+--ro hel |l o-adj acenci es* [adj acent - addr ess]

+--ro adj acent - addr ess i net:ipv6-address
+--ro flag* i dentityref

+--ro hello-holdtine

| +--ro adjacent? ui nt 16

| +--ro negotiated? uintl16

| +--ro remaining? ui nt 16

+--ro next-hello? ui nt 16
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+--ro statistics

I

| | +--ro discontinuity-time yang: dat e-and-ti ne
| | +--ro hello-received? yang: count er 64

[ | +--ro hello-dropped? yang: count er 64

| +--ro peer? | eaf r ef

+--rw targeted
+--ro state
| +--ro hello-holdtine? uint16
+--ro hello-interval ? uint16
+--ro hell o-accept {policy-extended-di scovery-config}?

|
|
| +--ro neighbor-list? nei ghbor-1i st-ref
+

+--ro enabl e? bool ean
--rw address-fanmily* [afi]
+--rw afi | dp- address-fanmily

+--r0 state
| +--ro ipv4
| | +--ro hello-adjacencies* [|ocal-address adjacent-address

| | +--ro | ocal - address i net:ipv4-address
| | +--ro adj acent - addr ess i net:ipv4-address
| | +--ro flag* i dentityref

| | +--ro hello-holdtine

| | | +--ro adjacent? uintl16

| | | +--ro negotiated? uintl16

[ [ | +--ro remaining? ui nt 16

| | +--ro next-hello? uint16

| | +--ro statistics

| | | +--ro discontinuity-time yang: dat e-and-ti ne
| | | +--ro hello-received? yang: count er 64
| ] | ] | +--ro hello-dropped? yang: count er 64
| ] | ] +--ro peer? | eaf r ef

| | +--ro ipv6

(. |

+--ro hell o-adj acenci es* [l ocal - address adj acent - addr ess

|| | +--1ro0 | ocal -address i net:ipv6-address
|| | +--ro adj acent - addr ess i net: i pv6-address
|| | +--ro flag* i dentityref

[ | +--ro hello-holdtine

|| | | +--ro adjacent? ui nt 16

|| | | +--ro negotiated? uintl6

|| I | +--ro remaining? ui nt 16

[ | +--ro next-hello? ui nt 16

|| | +--ro0 statistics

[ ] | | +--ro discontinuity-tinme yang: dat e- and-ti me
| | | +--ro hello-received? yang: count er 64
|| | | +--ro hello-dropped? yang: count er 64
|| I +--1r0 peer? | eaf r ef

| +--rw i pvé4

[ | | +--rwtarget* [adjacent-address]

| | +--rw adj acent - addr ess i net:ipv4-address

Raza, et al. Expi res February 19, 2017 [ Page 17]



Internet-Draft YANG Dat a Model for LDP and nliDP August 2016

+--ro0 state

| I
| | +--ro enabl e? bool ean
| | +--ro | ocal - address? i net:ipv4-address
| +--rw ipv6é
| +--rw target* [adjacent-address]
| ] +--rw adj acent - addr ess i net:ipv6-address
| +--ro state
| +--ro enabl e? bool ean
| +--ro | ocal - address? i net:ipv6-address
| +--rw forwarding-nexthop {forwarding-nexthop-config}?
| | +--rwinterfaces
| | +-rwinterface* [interface]
| ] +--rwinterface nmpl s-i nterface-ref
| +--rw address-fam |l y* [afi]
| +--rw afi | dp- address-famly
| +--ro state
| +--ro | dp-di sabl e? bool ean
+--rw peers
+--ro state
| +--ro session-authentication-nd5-password? string
| +--ro session-ka-holdtine? uint16
| +--ro session-ka-interval? ui nt 16
I

+--ro sessi on-downstream on-denand {sessi on-downstream on- dermand- con
fig}?
| +--ro enabl e? bool ean
| +--ro peer-list? peer-list-ref
+--rw peer* [lsr-id]
+-rwlsr-id yang: dot t ed- quad
+--ro state
+--ro admi n-down? bool ean
+--ro capability
+--ro | abel -policy
| +--ro advertise
| | +--ro prefix-list? prefix-list-ref
| +--ro accept
| +--ro prefix-list? prefix-list-ref
+--ro session-authentication-nd5-password?  string
+--ro graceful -restart

| +--ro enable? bool ean
| +--ro reconnect-time? ui nt 16
| +--ro recovery-tinme? uintl16
+--ro session-ka- hol dti me? uintl16
+--ro session-ka-interval ? uint16

+--ro address-famly

| +--ro ipv4

| | +--ro label-policy

| | | +--ro advertise

| | | | +--roprefix-list? prefix-list-ref
| | | +--ro accept
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| | +--ro prefix-list?
| +--ro hello-adjacencies*
| +--ro | ocal - address
[ +--ro adj acent - addres
[ +--ro flag*
| +--ro hello-hol dtine
| | +--ro adjacent?
| | +--ro negotiated?
[ | +--ro remaining?
[ +--ro next-hello?
| +--ro statistics
| | +--ro discontinuit
[ | +--ro hello-receiv
| | +--ro hello-droppe
| +--ro interface?
+--ro0 ipv6
+--ro | abel -policy
| +--ro advertise
| | +--ro prefix-list?
| +--ro accept

+--ro prefix-list?
ro hel |l o-adj acenci es*
+--ro | ocal - address
+--ro adj acent - addres
+--ro flag*
+--ro hello-holdtinme
| +--ro adjacent?
| +--ro negotiated?
| +--ro remaining?
+--ro next-hello?
+--ro statistics
| +--ro discontinuit
| +--ro hello-receiv
| +--ro hello-droppe
+--ro interface?

--ro | abel -adverti senment - node

+--ro | ocal ?

+--ro peer?

+--ro0 negotiated?
+--ro next-keep-alive?
+--ro peer-|dp-id?
+--ro0 received-peer-state
| +--ro graceful-restart
| | +--ro enable?
| | +--ro reconnect-tine?
I
I
I

il e —————

| +--ro recovery-tine?
+--ro capability
+--ro end-of-1ib
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LDP and niDP

August 2016

prefix-list-ref
[l ocal -address adj acent - addr ess]
i net:ipv4-address

S i net:i pv4-address
i dentityref
uint16
uint 16
uint16
ui nt 16
y-time yang: dat e-and-ti ne

ed?
d?

yang: count er 64
yang: count er 64
mpl s-interface-ref

prefix-list-ref

prefix-list-ref
[l ocal -address adj acent - addr ess]
i net:ipv6-address

s i net:ipv6-address
i dentityref
ui nt 16
ui nt 16
ui nt 16
ui nt 16
y-time yang: dat e-and-ti ne

ed?
d?

yang: count er 64
yang: count er 64
mpl s-i nterface-ref

| abel - adv- node
| abel - adv- node
| abel - adv- node

ui nt 16
yang: dot t ed- quad

bool ean
ui nt 16
ui nt 16
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ro

+- -

+
1
1

+--10

for

| +--ro enable? bool ean
typed-wi | dcard-fec
bool ean

| +--ro enable?

LDP and niDP

+--ro upstreaml abel - assi gnnent

ro peer?
ro negoti ated?

+--ro enabl e? bool ean
sessi on-hol dti ne
ui nt 16
ui nt 16
ui nt 16

ro remaining?

session-state?
ro tcp-connection

ro | ocal -address?
ro local -port?
ro renote-address?
ro renote-port?

up-ti nme?

statistics

ro discontinuity-tinme
ro received

+--ro total -octets?
+--ro total -nessages?
+--ro address?

+--ro address-w t hdr aw?
+--ro initialization?
+--ro keepalive?

+--ro | abel -abort-request?
+--ro | abel - mappi ng?
+--ro | abel -rel ease?
+--ro | abel -request?
+--ro | abel -wi t hdr aw?
+--ro notification?

ro sent

+--ro total -octets?
+--ro total -nessages?
+--ro address?

+--ro address-w t hdr aw?
+--ro initialization?
+--ro keepalive?

+--ro | abel -abort-request?
+--ro | abel - mappi ng?
+--ro | abel -rel ease?
+--ro | abel -request?
+--ro | abel -wi t hdraw?
+--ro notification?

+--ro total -addresses?
+--ro total -1 abel s?

+--ro total -fec-1abel - bi ndi ngs?
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enuner ati on

i net:ip-address
i net: port-nunber
i net:ip-address
i net: port-nunber
string

yang: dat e-and-ti ne

yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:

yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:

count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64

count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64
count er 64

ui nt 32
ui nt 32
ui nt 32
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Figure 5
3.3.1. Derived States

Foll owing are nmain areas for which LDP operational "derived" state is
defi ned:

Nei ghbor Adj acenci es
Peer
Bi ndi ngs (FEC-1abel and address)
Capabilities
3.3.1.1. Adjacency state

Nei ghbor adj acencies are per address-fanmly hell o adjacenci es that
are formed with neighbors as result of LDP basic or extended

di scovery. In ternms of organization, there is a source of discovery
(e.g. interface or target address) along with its associ ated
paraneters and one or nore discovered nei ghbors al ong wi th nei ghbor
di scovery related paraneters. For the basic discovery, there could
be nore than one discovered nei ghbor for a given source (interface),
whereas there is at nost one di scovered nei ghbor for an extended

di scovery source (local-address and target-address). This is also to
be noted that the reason for a targeted nei ghbor adjacency could be
either an active source (locally configured targeted) or passive
source (to allow any inconing extended/targeted hellos). A neighbor/
adj acency record al so contai ns session-state that hel ps highlight
whet her a given adj acency has progressed to subsequent session | eve
or to eventual peer |evel

Fol | owi ng captures high | evel tree hierarchy for nei ghbor adjacency
state.
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+--rw npl s-1dp!
+--rw di scovery
+--rw interfaces
| +--rwinterface* [interface]
| +--rw address-fam |l y* [af]
| +--ro state
[ +--ro ipv4d (or ipv6)
| +--ro hel |l o-adj acenci es* [adj acent - addr ess]
| +--ro adj acent - addr ess
I
I

+--rw targeted
+--rw address-fanily* [afi]
+--rw afi address-fanmily
+--ro state
+--ro ipv4d (or ipv6)
+--ro hel |l o-adj acenci es* [l ocal -address adj acent - addres

+--ro | ocal - address
+--ro adj acent - addr ess

Fi gure 6
3.3.1.2. Peer state
Peer related derived state is presented under peers tree. This is
one of the core state that provides info on the session rel ated
paraneters (node, authentication, KA timeout etc.), TCP connection
info, hello adjacencies for the peer, statistics related to nessages
and bi ndi ngs, and capabilities exchange info.

Fol I owi ng captures high | evel tree hierarchy for peer state.
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+--rw npl s-1dp!
+--rw peers
+--rw peer* [lsr-id]
+--rwlsr-id
+--ro state
+--ro session-ka-hol dti ne?

+- -

-
+--ro capability
+ +ro --

+--ro addresé—fanily

| +--ro ipvd (or ipv6)

| +--ro hel |l o-adj acenci es* [l ocal - address adj acent - addr ess]
| .
| .

+--ro received-peer-state

| +--ro. .
| +--ro capability
[ +--ro0 .
+--ro statistics
+- -
+- -

Fi gure 7
3.3.1.3. Bindings state

Bi nding state provides information on LDP FEC-| abel bindings as well
as address binding for both inbound (received) as well as outbound
(advertised) direction. FEC1abel bindings are presented as a FEC
centric view, and address bindings are presented as an address-
centric view
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FEC- Label bi ndi ngs:
FEC 200.1.1.1/32:
advertised: |ocal-Ilabel 16000
peer 192.168.0.2:0

peer 192.168.0.3:0
peer 192.168.0.4:0
recei ved:
peer 192.168.0.2:0, |abel 16002, used-in-forwardi ng=Yes
peer 192.168.0.3:0, |abel 17002, used-in-forwardi ng=No

FEC 200.1.1.2/32

FEC 201. 1. 0.0/ 16:

Addr ess bi ndi ngs:
Addr 1.1.1.1:
adverti sed
Addr 1.1.1.2:
adverti sed
Addr 2.2.2.2:
recei ved, peer 192.168.0.2
Addr 2.2.2.22:
recei ved, peer 192.168.0.2
Addr 3. 3. 3. 3:
recei ved, peer 192.168.0.3
Addr 3. 3. 3. 33:
recei ved, peer 192.168.0.3

Fi gure 8
Note that all |ocal addresses are advertised to all peers and hence
no need to provide per-peer information for |ocal address
advertisenent. Furthernore, note that it is easy to derive a peer-
centric view for the bindings fromthe infornmation already provided
in this nodel.

Fol I owi ng captures high | evel tree hierarchy for bindings state.
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+--rw npl s-1dp!
+--rw gl oba
+--rw address-fam |l y* [afi]
+-rw afi address-fanmly
+--ro state
+--ro ipv4d (or ipv6)
+--ro bindi ngs
+--ro address* [address]
| +--ro address
| +--ro direction? advertised-received

| +--ro peer? | eaf r ef
+--ro fec-1abel* [fec]
+--ro fec i net:ipva-prefix
+--ro peer* [peer advertisenent-type]
+--ro peer | eaf r ef
+--ro advertisenment-type adverti sed-received
+--ro |abel ? mpl s: npl s- 1 abe

+--ro used-in-forwardi ng? bool ean

Figure 9

3.3.1.4. Capabilities state

LDP capabilities state conprise two types of information - globa
i nformati on (such as tiner etc.), and per-peer information

Fol | owi ng captures high level tree hierarchy for LDP capabilities
state.

+--rw npl s-1dp!
+--rw gl oba
| +--ro state
| +--ro capability
[ +--ro0
[ +--ro0
+--rw peers
+--rw peer* [lsr-id]
+-rwlsr-id yang: dot t ed- quad
+--ro state
+--ro0 received-peer-state
+--ro capability
+--r0 . .
+--r0 .

Fi gure 10
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3.4. Notifications

This nodel defines a list of notifications to informclient of

i mportant events detected during the protocol operation. These
events include events related to changes in the operational state of
an LDP peer, hello adjacency, and FEC etc. It is to be noted that an
LDP FEC is treated as operational (up) as long as it has at least 1
NHLFE wi t h out goi ng | abel

Following is a sinplified graphical representation of the data nodel
for LDP notifications.

nodul e: ietf-npls-1dp
notifications:
+---n npls-1dp-peer-event
| +--ro event-type? oper-status-event-type
| +--ro peer-ref? | eaf r ef
+---n npl s-1dp-hell o-adj acency-event
| +--ro event-type? oper-status-event-type
| +--ro (hello-adjacency-type)?
| +--:(targeted)
[ | +--ro targeted
| | +--ro target-address? i net:ip-address
| +--: (1ink)
| +--ro link
| +--ro next-hop-interface? mpl s-interface-ref
| +--ro0 next-hop-address? i net:ip-address
+---n npls-1dp-fec-event
+--ro event-type?  oper-status-event-type
+--ro prefix? inet:ip-prefix

Figure 11
3.5. Actions

This nmodel defines a list of rpcs that allow perform ng an action or
executing a command on the protocol. For exanple, it allows to clear
(reset) LDP peers, hello-adjacencies, and statistics. The node
makes an effort to provide different level of control so that a user
is able to either clear all, or clear all for a given type, or clear
a specific entity.

Following is a sinplified graphical representation of the data node
for LDP actions.
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nodul e: ietf-npls-1dp
rpcs:
+---x npl s-1dp-cl ear-peer
| +---winput
| +---w lsr-id? uni on
+---x npl s-1dp-cl ear-hell o-adj acency
|  +---winput
| +---w hel | 0- adj acency
| +---w (hel | o-adj acency-type)?
[ +--:(targeted)
| | +---w targeted!
| | +---w target-address? i net:ip-address
| +--:(1ink)
| +---w |ink!
| +---w next-hop-interface? mpl s-interface-ref
[ +- - -w next - hop- addr ess? i net:ip-address
+---x npls-l1dp-clear-peer-statistics
+---w i nput
+---wlsr-id? uni on

Figure 12
4. nLDP YANG Model
4.1. Overview
Due to tight dependency of nmLDP on LDP, mLDP nodel builds on top of
LDP nodel defined earlier in the docunent. Following are the main
nmLDP areas and docunents that are within the scope of this nodel:
o nlLDP Base Specification [ RFC6388]
0 nLDP Recursive FEC [ RFC6512]
0 Targeted nLDP [ RFC7060]
o nlLDP Fast-Reroute (FRR
*  Node Protection [ RFC7715]
* Milticast-only
0 Hub-and- Spoke Ml tipoint LSPs [ RFC7140]
o nLDP In-band Signaling [ RFC6826] (future revision)

o nLDP In-band signaling in a VRF [ RFC7246]
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o nLDP In-band Signaling with W1l dcards [ RFC7438] (future revision)
0 Configured Leaf LSPs (manually provisioned)

[Ed Note: Sone of the topics in the above list are to be addressed/
added in later revision of this document].

4.2. Configuration
4.2.1. Configuration Hierarchy

In terms of overall configuration layout, follow ng figure highlights
extensions to LDP configuration nodel to incorporate nLDP:
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mpl s-1 dp
+--
+-- L
+-- nidp
|+
| +- ...
| +-- address-family* [af]
| +-- af
| +e-
| +-
+-- gl obal
| +- ...
| +-- capability
| +--
| +-- L
| +-- nmdp
| +-
| - L
+-- discovery
|+
| +-- ...
+- - forwardi ng- next hop
| +-- interfaces
| +-- interface* [interface]
| +-- interface
| +-- address-fam |y* [af]
[ +-- af
| -
| +-- nldp-disable
+-- peers
+-- .
+--
+-- peer* [Isr-id]
+- -
+--
+-- capability
+-- .
+--
+- mdp
-
+- -

Fi gure 13

into two types:
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we can categorize niLDP configuration paraneters
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(o]

(0]

Paraneters that |everage/extend LDP contai ners and paraneters

Paraneters that are nlLDP specific

Fol | owi ng subsections first describe nmLDP specific configuration
paranmeters, followed by those | everagi ng LDP

4. 2.

m dp cont ai ner

m dp container resides directly under "npls-Idp" and holds the
configuration related to itens that are nlLDP specific. The nain
items under this container are:

0

nmLDP enabling: To enable nliDP under a (VRF) routing instance, mdp
contai ner is enabled under LDP. Gven that nlDP requires LDP
signalling, it is not sensible to allow disabling LDP contro

pl ane under a (VRF) network-instance while requiring nLDP to be
enabled for the sane. However, if a user wishes only to allow
signalling for multipoint FECs on an LDP/ nLDP enabl ed VRF

i nstance, he/she can use LDP | abel -policies to disable unicast
FECs under the VRF.

nmLDP per-AF features: nlDP manages its own list of |IP address-
fam lies and the features enabl ed underneath. The per-AF nLDP
configuration itens include:

* Milticast-only FRR This enables Milticast-only FRR
functionality for a given AF under nLDP. The feature allows
route-policy to be configured for finer control/applicability
of the feature.

* Recursive FEC. The recursive-fec feature [ RFC6512] can be
enabl ed per AF with a route-policy.

*  Configured Leaf LSPs: To provision nultipoint |eaf LSP
manual |y, a container is provided per-AF under LDP. The
configuration is flexible and allows a user to specify MP LSPs
of type p2mp or nmp2np with IPv4 or | Pv6 root address(es) by
using either LSP-1d or (S, G.

Targeted nlLDP feature specification [ RFC7060] do not require any niLDP
specific configuration. [It, however, requires LDP upstreaml abel -
assignnent capability [ RFC6389] to be enabl ed.
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4.2.3. Leveraging LDP containers

mLDP configuration nodel |everages follow ng configuration areas and
containers that are already defined for LDP

0 Capabilities: A new container "mdp" is defined under Capabilities
container. This new container specifies any nLDP specific
capabilities and their paraneters. Moreover, a new "m dp"
container is also added under per-peer capability container to
override/control nlLDP specific capabilities on a peer level. In
the scope of this docunent, the nopst inportant capabilities
related to nLDP are p2np, np2np, nake-before-break, hub-and-spoke,
and node- protection.

o Discovery and Peer: nLDP requires LDP discovery and peer
procedures to formnlLDP peering. A peer is treated as nLDP peer
only when either P2MP or MP2MP capabilities have been successfully
exchanged with the peer. |f a user wish to selectively enable or
di sable nLDP with a LDP-enabl ed peer, he/she may use per-peer nlLDP
capabilities configuration. [Ed Note: The option to control nlLDP
enabl i ng/ di sabling on a peer-list is being explored for future ].
In nost common depl oynents, it is desirable to disable nlLDP
(capabilities announcenents) on a targeted-only LDP peering, where
targeted-only peer is the one whose discovery sources are targeted
only. In future revision, a configuration option for this support
will also be provided.

0 Forwarding: By default, nlLDP is allowed to select any of the LDP
enabl ed interface as a downstreaminterface towards a nexthop
(LDP/ nLDP peer) for MP LSP progranming. However, a configuration
option is provided to allow nmLDP to exclude a given interface from
such a selection. Note that such a configuration option will be
useful only when there are nore than one interfaces avail able for
t he downstream sel ection

Thi s goes without saying that nLDP configuration tree follows the
same approach as LDP, where the tree conprise leafs for intended
confi guration.

4.2.4. YANG tree
The following figure captures the YANG tree for nLDP configuration
To keep the focus, the figure has been sinplified to display only
mLDP items w thout any LDP itens.

nmodul e: ietf-npls-1dp

augnment /rt:routing/rt:control-pl ane-protocols:
+--rw npl s-1dp!
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+--rw gl obal

+--rw config

| +--rw capability
+-rw mdp {ndp}?

+--rw p2np
| +--rw enabl e? bool ean
+--rw np2np

| +--rw enabl e? bool ean
+--rw make- bef or e- br eak

| +--rw enabl e? bool ean
| +--rwtineout? uintl6

+--rw hub- and- spoke {capability-m dp-hsnp}?
| +--rw enabl e? bool ean
+--rw node-protection {capability-m dp-node-protection}?

+-rwplr? bool ean
+--rw nerge- point
+--rw enabl e? bool ean

I
I
I
I
I
I
I
| | +--rw switchover-delay? ui nt 16
I
I
I
I
I
I
I
I

+--rw target ed- sessi on-t ear down- del ay? uint16
--rw mdp {mMdp}?
+--rw config
| +--rw enabl e? bool ean
+--rw address-fam |l y* [afi]
+--rw afi | dp- address-fanily
+--rw config
| +--rwmulticast-only-frr {mdp-nofrr}?
| | +--rwprefix-list? prefix-list-ref
| +--rwrecursive-fec
| +-rw prefix-list? prefix-list-ref
+--rw configured-1|eaf-I|sps
+--rw p2np
+--rw roots-ipvéd
| +--rwroot* [root-address]

|

| +--rw root - addr ess i net:ipv4-address

| +--rw | sp* [Isp-id source-address group-address]

| | +--rw lsp-id ui nt 16

| +--rw sour ce-address i net:ipv4-address

| +--rw group-address i net:ipv4-address-no-zone
| +--rwroots-ipv6

[ +--rw root* [root-address]

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

| +--rw | sp* [Isp-id source-address group-address]

| +--rw lsp-id ui nt 16

| +--rw sour ce-address i net:ipv6-address

| +--rw group-address i net:i pv6-address-no-zone
+--rw np2np

+--rw roots-ipvéd
| +--rwroot* [root-address]
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[ [ +--rw root - addr ess i net:ipv4-address

| | +--rw | sp* [Isp-id source-address group-address]

| | +--rwlsp-id uint16

[ [ +--rw sour ce- addr ess i net:ipv4-address

| | +--rw group-address i net:i pv4-address-no-zone
| +--rw roots-ipvé6

| +--rw root* [root-address]

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

| +--rw | sp* [Isp-id source-address group-address]

[ +--rw lsp-id ui nt 16

| +--rw sour ce-address i net:ipv6-address

| +--rw group-address i net:i pv6-address-no-zone

+--rw forwardi ng- next hop {forwardi ng- next hop-config}?
+--rwinterfaces
+-rwinterface* [interface]

+-rwinterface if:interface-ref
+--rw address-fam |l y* [afi]
+--rw afi address-fanily

I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
| +--rw config

| +--rw nl dp-di sabl e? bool ean {m dp}?
+--rw peers

+--rw peer* [lsr-id]
+--rw capability
+-rw mdp {ndp}?

+--rw p2np
| +--rw enabl e? bool ean
+--rw np2np

| +--rw enabl e? bool ean
+--rw nmake- bef or e- br eak

| +--rw enabl e? bool ean
| +--rw sw tchover-del ay? ui nt 16
| +--rwtinmeout? uint16

+--rw hub- and- spoke {capability-n dp-hsnp}?
| +--rw enabl e? bool ean
+--rw node-protection {capability-m dp-node-protection}?

+--rw plr? bool ean
+--rw nerge- poi nt
+--rw enabl e? bool ean

+--rw target ed- sessi on-t ear down- del ay? uint16

Fi gure 14
4.3. QOperational State

Operational state of nLDP can be queried and obtained fromthis read-
only contai ner "m dp" which resides under npls-I1dp container.
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Pl ease note this state tree refers both the configuration "applied"
state as well as the "derived" state related to the nmLDP protocol

Following is a sinplified graphical representation of the data nodel
for nmLDP operational state:

modul e: ietf-npls-1dp
augnment /rt:routing/rt:control-pl ane-protocols:
+--rw npl s-1dp!
+--rw gl oba
+--ro state
| +--ro capability
+--ro mdp {mdp}?

+--r0 p2np
| +--ro enable? bool ean
+--ro np2np

| +--ro enable? bool ean
+--ro make- bef ore-break

| +--ro enable? bool ean
| +--ro switchover-delay? uint16

+--ro hub-and-spoke {capability-m dp-hsnp}?
| +--ro enable? bool ean
+--ro node-protection {capability-m dp-node-protection}?

+--ro plr? bool ean
+--ro0 nerge- point
+--ro enabl e? bool ean

I

|

I

I

I

I

I

|

[ | +--ro tineout? ui nt 16
I

I

I

I

|

| +--ro targeted-session-teardown-del ay? ui nt 16
I

+-rw mdp {n dp}?

| +--ro state

| +--ro enabl e? bool ean
| +--rw address-famly* [afi]
| +--rw afi | dp- address-fanily
| +--ro state

| +--ro nulticast-only-frr {mdp-nofrr}?
| | +--ro prefix-list? prefix-list-ref
| +--ro recursive-fec

[ | +--ro prefix-list? prefix-list-ref
| +--ro ipv4

| +--ro0 roots

| +--ro root* [root-address]

I

|

I

I

I

I

|

| +--ro root-address i net:ipv4-address
| +--ro is-self? bool ean

| +--ro reachability* [address interface]
| +--ro address i net:ipv4-address
| | +--ro interface npl s-interface-ref
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ddr ess

cur-root -

il e ———

Raza, et al

YANG Dat a Mode

+--ro

+--ro bindi ngs
+--ro opaque-type-lspid
| +--ro fec-label* [root-address

for LDP and nlDP

peer? | eaf r ef

+--ro root-address
+--ro Isp-id
+--r0 recur-root-address
+--ro0 recur-rd
+--ro nmultipoint-type?
+--ro peer* [direction peer
+--ro direction
+--ro peer
+--ro advertisement-type
+--ro | abel ?
+--ro nbb-role?
+--ro nofrr-rol e?

+--ro0 opaque-type-src
| +--ro fec-label* [root-address

+--ro0
+- -

ddress recur-rd]

rd recur-root-address recur-rd]

+--r0 root-address
+--ro source-address
+--ro group-address
+--ro rd
+--r0 recur-root-address
+--ro0 recur-rd
+--ro nmultipoint-type?
+--ro peer* [direction peer
+--ro direction
+--ro peer
+--ro advertisement-type
+--ro | abel ?
+--ro nbb-role?
+--ro nofrr-rol e?

opaque-type-bidir
ro fec-label* [root-address

+-T0
+-r0
+-T0
+--r10
+-T0

+-T0
+-r0

r oot - addr ess

rp
gr oup- addr ess

rd

recur -r oot - addr ess
recur-rd

mul ti poi nt-type?

+--ro peer* [direction peer
+--ro direction
+--ro peer
+--ro advertisement-type
+--ro | abel ?
+--ro nbb-rol e?
+--ro nofrr-rol e?

Expi res February 19, 2017
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| sp-id recur-root-addr

i net:ipv4-address

ui nt 32

i net:ip-address

rout e-di sti ngui sher

mul ti poi nt-type

adverti senent -t ype]
downst ream upst r eam
| eaf r ef
adverti sed-received
mpl s: npl s- | abel
enuneration
enuneration

sour ce- address group-a

i net:ipv4-address
i net:ip-address
i net:i p-address-no-zon

rout e- di sti ngui sher

i net:ip-address

rout e-di sti ngui sher

mul ti poi nt-type

adverti senent -t ype]
downst ream upst r eam
| eaf r ef
adverti sed-received
mpl s: npl s- | abel
enuneration
enuneration

rp group-address rd re

i net:ipv4-address
i net:ip-address
i net:i p-address-no-zon

rout e- di sti ngui sher

i net:ip-address

rout e-di sti ngui sher

mul ti poi nt-type

adverti senent -t ype]
downst ream upst r eam
| eaf r ef
adverti sed-received
mpl s: npl s- | abel
enuneration
enuneration
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+--ro0 ipv6
+--ro roots
+--ro root* [root-address]

+--ro root-address
+--ro is-self?

YANG Dat a Mode

for LDP and nlDP

bool ean

August 2016

i net:ipv6-address

+--ro reachability* [address interface]

+--10
+--10
+--10

+--ro bindi ngs
+--ro opaque-type-Ilspid
| +--ro fec-label* [root-address

ess recur-rd]

ddr ess

cur-root -

el R —————

addr ess
interface

peer ? | eaf r ef

+--r0 root-address
+--ro |lsp-id
+--ro recur-root-address
+--ro recur-rd
+--ro nultipoint-type?
+--ro peer* [direction peer
+--ro direction
+--ro peer
+--ro advertisenment-type
+--ro | abel ?
+--ro nbb-role?
+--ro nofrr-rol e?

+--ro0 opaque-type-src
| +--ro fec-label* [root-address

+--10
+- -

ddress recur-rd]

Raza, et al

rd recur-root-address recur-rd]

+--ro root-address
+--ro0 source-address
+--ro0 group-address
+--ro rd
+--ro recur-root-address
+--ro recur-rd
+--ro nultipoint-type?
+--ro peer* [direction peer
+--ro direction
+--ro peer
+--ro advertisenment-type
+--ro | abel ?
+--ro nbb-role?

+--ro0

mofrr-rol e?

opaque-type-bidir
ro fec-label* [root-address

+--1ro0
+--10
+--10
+--ro0

+-r0
+-T0

r oot - addr ess

rp
gr oup- addr ess

rd
recur -root - address
recur-rd

Expi res February 19, 2017

i net:ipv6-address
mpl s-interface-ref

| sp-id recur-root-addr

i net:ipv6-address

ui nt 32

i net:ip-address

rout e-di sti ngui sher

mul ti poi nt-type

adverti senent -t ype]
downstr eam upst r eam
| eaf r ef
advertised-recei ved
nmpl s: npl s- | abel
enurer ati on
enumrer ati on

sour ce- address group-a

i net:ipv6-address
i net:ip-address
i net:ip-address-no-zon

rout e-di sti ngui sher

i net:ip-address

rout e-di sti ngui sher

mul ti poi nt-type

adverti senent -t ype]
downst r eam upst r eam
| eaf r ef
advertised-recei ved
nmpl s: npl s- | abel
enurer ation
enumrer ati on

rp group-address rd re
i net:ipv6-address

i net:ip-address

i net:ip-address-no-zon
rout e-di sti ngui sher

i net:ip-address
rout e-di sti ngui sher
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+--ro nultipoint-type?
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mul ti poi nt-type

+--ro peer* [direction peer advertisenent-type]

+--ro direction

+--10 peer

+--ro advertisenent-type

+--ro | abel ?

+--ro nbb-role?

+--ro nofrr-rol e?

+--rw forwardi ng- next hop {forwardi ng-next hop-config}?
+--rwinterfaces

+-rwinterface* [interface]
+--rw address-fam |l y* [afi]
+--ro state
+--ro nl dp-disabl e?

+--rw peers
+--rw peer* [lsr-id]

Raza, et al

+--r0 state

+--ro capability
+--ro mdp {mdp}~?

+--ro p2np
| +--ro enable? bool ean
+--ro np2np
| +--ro enable? bool ean

I

I

|

I

I

| +--ro nmake- bef ore-break

| | +--ro enable?

| | +--ro switchover-delay?
| | +--ro timeout?
I

I

I

I

I

|

I

| +--ro enable? bool ean

downstream upst ream
| eaf r ef

adverti sed-recei ved
mpl s: npl s- | abel
enuner ati on
enuner ati on

bool ean {m dp}?

bool ean
ui nt 16
ui nt 16

+--ro hub-and-spoke {capability-nm dp-hsnp}?

+--ro node-protection {capability-m dp-node-protection}?

+--ro plr? bool ean

+--ro nerge- point
+--ro enabl e? bool ean
+--ro targeted-session-teardown-del ay? uintl16

+--ro0 received-peer-state
+--ro capability
+--ro mdp {mdp}~?

+--ro p2np

| +--ro enable? bool ean

+--ro np2np

| +--ro enable? bool ean

+--ro nmake-bef or e- break

| +--ro enable? bool ean

+--ro hub-and- spoke

| +--ro enable? bool ean

+--ro0 node-protection
+-ro plr? bool ean
+--ro nerge-point? bool ean
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Fi gure 15
4.3.1. Derived states

Fol l owi ng are nmain areas for which nLDP operational derived state is
defi ned:

0 Root

0 Bindings (FEC I abel)

o0 Capabilities
4.3.1.1. Root state

Root address is a fundanental construct for MP FEC bi ndi ngs and LSPs.
The root state provides infornmation on all the known roots in a given
address-fanmilty, and their information on the root reachability (as
learnt fromRIB). |In case of nulti-path reachability to a root, the
sel ection of upstreampath is done on per-LSP basis at the tinme of
LSP setup. Simlarly, when protection nechanisns |ike MBB or MbFRR
are in place, the path designation as active/standby or prinary/
backup is al so done on per LSP basis. It is to be noted that a given
root can be shared anongst multiple P2MP and/ or MP2MP LSPs.

Moreover, an LSP can be signaled to nore than one root for RNR

pur poses.

The following diagramillustrates a root database on a branch/transit
LSR:
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root 1.1.1.1:
pat hl:
RIB: G gEthernet 1/0, 12.1.0.2;
LDP: peer 192.168.0.1:0
pat h2:
RIB: G gEthernet 2/0, 12.2.0.2
LDP: peer 192.168.0.3:0

root 2.2.2. 2:
pat hl:
R B: 3.3.3.3; (NOTE: This is a recursive path)
LDP: peer 192.168.0.3:0 (NOTE: T-nlLDP peer)

root 9.9.9.9:

Fi gure 16
A root entry on a root LSRitself will be presented as foll ows:
root 9.9.9.09:
i s-self
Fi gure 17

4,.3.1.2. Bindings state

Bi nding state provides information on nLDP FEC-| abel bindings for
both P2MP and MP2MP FEC types. Like LDP, the FEC-1abel binding
derived state is presented in a FEC-centric view per address-famly
and provides information on both inbound (received) and out bound
(advertised) bindings. The FEC is presented as (root-address,
opaque-type-data) and the direction (upstreamor downstream is

pi cked with respect to root reachability. In case of MBB or/and
MoFRR, the role of a given peer binding is also provided with respect
to MBB (active or standby) or/and MdFRR (primary or backup).

This docunent covers followi ng type of opaque values with their keys
in the operational nodel of nmLDP bindi ngs:
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e e e oo +

| Opaque Type | Key | RFC |

o e e e e e e e e oo e m e e e e e e oo - Fom e e o +
Generic LSP Identifier LSP Id [ RFC6388]
Transit | Pv4 Source Sour ce, G oup [ RFC6826]
Transit | Pv6 Source Sour ce, G oup [ RFC6826]
Transit | Pv4 Bidir RP, G oup [ RFC6826]
Transit | Pv6 Bidir RP, G oup [ RFC6826]

I
I
I
|
| Transit VPNv4 Source
I
I
I
I
I

I I
I I
I I
| |
Source, Group, RD | [RFC7246]
I I
I I
I I
I I
I I

Transit VPNv6 Source Source, G oup, RD [ RFC7246]
Transit VPNv4 Bidir RP, Group, RD [ RFC7246]
Transit VPNv6 Bidir RP, G oup, RD [ RFC7246]
Recur si ve Opaque Root [ RFC6512]
VPN- Recur si ve Opaque Root, RD [ RFC6512]

o e e e e e e e e oo e m e e e e e e oo - Fom e e o +

Table 1: MP Qpaque Types and keys
It is to be noted that there are three basic types (LSP Id, Source,
and Bidir) and then there are variants (VPN, recursive, VPN
recursive) on top of these basic types.
Fol | owi ng captures high level tree hierarchy for nlLDP bindi ngs state:

+--rw npl s-1dp!

+-rw nmdp
+--rw address-fam |l y* [afi]
+-rw afi address-fanmly

+--ro state
+--ro ipv4d (or ipv6)
+--ro bindi ngs
+--ro0 opaque-type-xxx [root-address, type-specific-key]
+--ro root-address

+-ro ..
+--ro0 recur-root-address i net:ipv4-address
+--ro recur-rd rout e-di sti ngui sher
+--ro nul tipoint-type? mul ti point-type
+--ro peer* [direction peer advertisenent-type]
+--ro direction downst r eam upstream
+--ro peer | eaf r ef
+--ro advertisenent-type adverti sed-received
+--ro | abel ? nmpl s: npl s- 1 abe
+--ro nbb-role? enunerati on
+--ro nofrr-rol e? enumrer ati on

Fi gure 18
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In the above tree, the type-specific-key varies with the base type as
listed in earlier Table 1. For exanple, if the opaque type is
Generic LSP Identifier, then the type-specific-key will be a uint32
val ue corresponding to the LSP. Please see the conplete nodel for
al |l other types.

Moreover, the binding tree defines only three types of sub-trees
(i.e. Ispid, src, and bidir) which is able to map the respective
variants (vpn, recursive, and vpn-recusrive) accordingly. For
exanpl e, the key for opaque-type-src is [R S, G rd, recur-R, recur-

RD], where basic type will specify (R S, G-, -, -), VPNtype wll
specify (R, S, G rd, -, -), recursive type will specify [R S G -
recur-R, -] and VPN-recursive type will specify [R S, G -, recur-R
recur-rd].

It is inportant to take note of the follow ng:

0 The address-fanily ipv4d/ipv4d applies to "root" address in the nLDP
binding tree. The other addresses (source, group, RP etc) do not
have to be of the sane address fam ly type as the root.

0 The "recur-root-address" field applies to Recursive opaque type,
and (recur-root-address, recur-rd) fields applies to VPN Recursive
opaque types as defined in [ RFC6512]

0 In case of a recursive FEC, the address-famly of the recur-root-
address could be different than the address-famly of the root
address of original encapsulated WP FEC

The following diagramillustrates the FEC-| abel binding infornmation
structure for a P2MP (Transit | Pv4 Source type) LSP on a branch/
transit LSR

FEC (root 2.2.2.2, S=192.168.1.1, G=224.1.1.1):
type: p2np
upst ream
adverti sed:
peer 192.168.0.1:0, |abel 16000 (Il ocal)
downst r eam
recei ved:
peer 192. 168.

0.2:0, label 17000 (renvote)
peer 192.168.0.3:0

, label 18000 (renote)

Fi gure 19
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The followi ng diagramillustrates the FEC-|abel binding information
structure for a simlar MP2MP LSP on a branch/transit LSR

FEC (root 2.2.2.2, RP=192.168.9.9, G=224.1.1.1):
type: np2np
upst ream
adverti sed:
peer 192.168.0.1:0, |abel 16000 (Il ocal)
recei ved:
peer 192.168.0.1:0, |abel 17000 (renote)
downst r eam
adverti sed:

peer 192.168.0.2:0, |abel 16001 (local), MBB rol e=active

peer 192.168.0.3:0, |abel 16002 (local), MBB rol e=standby
received:

peer 192.168.0.2:0, |abel 17001 (renote)

peer 192.168.0.3:0, |abel 18001 (renote)

Fi gure 20
4,.3.1.3. Capabilities state

Li ke LDP, nlDP capabilities state conprise two types of information -
gl obal information and per-peer information

4.4, Notifications
mLDP notification nodule consists of notification related to changes

in the operational state of an mLDP FEC. Following is a sinplified
graphi cal representation of the data nodel for nmLDP notifications:

notifications:
+---n npls-m dp-fec-event

+--ro event-type? oper -stat us-event-type
+--ro tree-type? mul ti poi nt-type
+--ro root? i net:ip-address

+--ro (lsp-key-type)?
+--: (I sp-id-based)

| +--ro Isp-id? ui nt 16
+--: (source-group-based)
+--ro source-address? i net:ip-address
+--ro0 group-address? i net:ip-address
Fi gure 21
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4.5.

5.

Actions

Currently, no RPCs/actions are defined for niDP.

Open ltens

Following is a list of open itens that are to be discussed and
addressed in future revisions of this docunent:

0 Cose on augnentation off "npls" list in "ietf-npls" defined in
[I-D. saad- npl s- base- yang]

o Align operational state nodeling with other routing procols and
[1-D. openconfi g- net nod- opst at e]

0 Conplete the section on Protocol-centric inplenentations and all -
vrfs

0 Specify default values for configuration paraneters

0 Revisit and cut down on the scope of the docunent and nunber of
features it is trying to cover

o Split the nodel into a base and extended itens

0 Add statistics for nlLDP root LSPs and bi ndi ngs

0 Extend the "Configured Leaf LSPs" for various type of opaque-types

o0 Extend nmLDP notifications for other types of opaque val ues as wel

0 Cose on single vs separate docunent for nmLDP Yang
6. YANG Specification

Foll owi ng are actual YANG definition for LDP and nLDP constructs
defined earlier in the document.

<CODE BEG NS> file "ietf-npls-1dp@016-07-08. yang" -->

modul e ietf-npls-l1dp {
nanespace "urn:ietf:params:xm :ns:yang:ietf-npls-Idp"
/'l replace with I ANA nanespace when assi gned
prefix |dp;

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

}

import ietf-yang-types {
prefix "yang";

}

inmport ietf-interfaces {
prefix "if";

}

inmport ietf-ip {
prefix "ip";
}

inmport ietf-routing {
prefix "rt";

}

import ietf-npls {
prefix "nmpls";

organi zati on
"I ETF MPLS Worki ng Goup";

cont act
"WG Web: <http://tools.ietf.org/ wy/teas/>
WG List: <nmailto:teas@etf.org>

WG Chair: Loa Andersson
<mai |l to: | oa@i . nu>

W5 Chair: Ross Callon
<mai |l to:rcall on@ uni per. net >

WG Chair: Ceorge Swal | ow
<mailto:swallow ietf@nuail.cons

Edi t or: Kanr an Raza
<mui | t o: skraza@i sco. con»

Edi t or: Rajiv Asati
<mail to:rajiva@isco.conpr

Edi t or: Xufeng Liu
<mai | t o: x| i u@uat r ot ech. cone

Edi t or: Sant osh Esal e
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<mai | t 0: sesal e@ uni per. net >

Edi t or: Xi a Chen
<mai | t 0: ] esci a. chenxi a@uawei . con®

Edi t or: H manshu Shah
<nmai | t o: hshah@i ena. con>";

description
"This YANG nodul e defines the essential conponents for the
managenent of Milti-Protocol Label Switching (MPLS) Labe
Di stribution Protocol (LDP) and Multipoint LDP (niDP).";

revision 2016-07-08 {
description
"Initial revision.";
reference
"RFC XXXX: YANG Data Mdel for MPLS LDP and nlDP.";
}

/*
* Features
* [

feature adni n-down-config {
description
"This feature indicates that the systemallows to configure
adm ni strative down on a VRF instance and a peer."

}

feature all-af-policy-config {
description
"This feature indicates that the systemallows to configure
policies that are applied to all address famlies."

}

feature capability-end-of-lib {
description
"This feature indicates that the systemallows to configure
LDP end-of-lib capability.";
}

feature capability-m dp-hsmp {
description
"This feature indicates that the systemallows to configure
nLDP hub- and- spoke-nul ti point capability.";
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feature capability-nl dp-node-protection {
description
"This feature indicates that the systemallows to configure
nmLDP node-protection capability."

}

feature capability-typed-w |l dcard-fec {
description
"This feature indicates that the systemallows to configure
LDP typed-wildcard-fec capability.";
}

feature capability-upstream| abel -assi gnnent {
description
"This feature indicates that the systemallows to configure
LDP upstream | abel assignment capability."”

}

feature forwardi ng-nexthop-config {
description
"This feature indicates that the systemallows to configure
forwardi ng nexthop on interfaces.";

}

feature gl obal - sessi on-authentication {
description
"This feature indicates that the systemallows to configure
aut hentication at global |evel.";

}

feature graceful -restart-hel per-node {
description
"This feature indicates that the system supports gracefu
restart hel per node.";

}

feature mdp {
description
"This feature indicates that the system supports Milticast
LDP (nLDP).";
}

feature m dp-nofrr {
description
"This feature indicates that the system supports niDP
Multicast only FRR (MOFRR).";
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feature per-interface-timer-config {
description
"This feature indicates that the systemallows to configure
interface hello tinmers at the per-interface level."

}

feature per-peer-graceful -restart-config {
description
"This feature indicates that the systemallows to configure
graceful restart at the per-peer level.";

}

feature per-peer-session-attributes-config {
description
"This feature indicates that the systemallows to configure
session attributes at the per-peer |evel."

}

feature policy-extended-discovery-config {
description
"This feature indicates that the systemallows to configure
policies to control the acceptance of extended nei ghbor
di scovery hell o nessages.";

}

feature policy-1|abel -assignnent-config {
description
"This feature indicates that the systemallows to configure
policies to assign |labels according to certain prefixes.";

}

feature policy-ordered-1abel-config {
description
"This feature indicates that the systemallows to configure
ordered | abel policies.";

}

feature sessi on-downstream on-demand-config {
description
"This feature indicates that the systemallows to configure
sessi on downstream on-demand";

}

/*

* Typedefs

*/

typedef | dp-address-famly {
type identityref {
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base rt:address-fanily;
}
description
"LDP address famly type."
}

typedef duration32-inf {
type union {
type uint32;
type enuneration {
enum"infinite" {
description "The duration is infinite.";
}
}
}

units seconds;
description
"Duration represented as 32 bit seconds with infinite.";
}

typedef advertised-received {
type enuneration {
enum advertised {
description "Advertised information.";
}
enum r ecei ved {
description "Received information.”
}
}
description
"Recei ved or advertised.";
}

typedef downstream upstream {
type enuneration {
enum downst ream {
description "Downstreaminformation."
}
enum upstream {
description "Upstreaminformation.";
}
}
description
"Recei ved or advertised.";
}

typedef | abel - adv-node {
type enuneration {
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enum downstream unsolicited {
description "Downstream Unsolicited."
}
enum downst r eam on- denmand {
description "Downstream on Dermand.";
}
}

description
"Label Advertisenent Mbde."

}

typedef npls-interface-ref {
type leafref {
path "/rt:routing/npls:npls/npls:interface/npls: nanme";
}

description

"This type is used by data nodels that need to reference
mpl s interfaces.";

}

typedef nultipoint-type {
type enuneration {
enum p2nmp {
description "Point to nultipoint.";

enum nmp2nmp {
description "Miultipoint to nultipoint.”

}
}
description
"p2nmp or np2np.";

typedef neighbor-list-ref {
type string;
description
"A type for a reference to a neighbor list.";
}

typedef peer-list-ref {
type string;
description
"A type for a reference to a peer list.";

typedef prefix-list-ref {
type string;
description
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"Atype for a reference to a prefix list."

}

typedef oper-status-event-type {
type enuneration {
enum up {
val ue 1;
description
"QOperational status changed to up.”

enum down {
val ue 2;
description
"Qperational status changed to down.";
}
}

description "Qperational status event type for notifications."

}

typedef route-distinguisher {
type string {
}

description
"Type definition for route distinguisher.";
ref erence
"RFC4364: BGP/ MPLS I P Virtual Private Networks (VPNs)."
}

/*
* ldentities
*/
identity adjacency-fl ag-base {
description "Base type for adjacency flags."

}

identity adjacency-flag-active {
base "adj acency-fl ag-base";
description
"This adjacency is configured and actively created."
}

identity adjacency-fl ag-passive {
base "adj acency-fl ag-base";
description
"This adjacency is not configured and passively accepted.”

/*
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* ¥ oupi ngs
*/

groupi ng adj acency-state-attributes {
description
"Adj acency state attributes.";

leaf-list flag {
type identityref {
base "adj acency-fl ag- base";
}

description "Adjacency flags.";
}
cont ai ner hello-holdtine {
description "Hello holdtime state.”
| eaf adjacent {
type uint 16;
units seconds;
description "Peer holdtine.";
}
| eaf negotiated {
type uint 16;
units seconds;
description "Negotiated holdtine.";
}
| eaf remaining {
type uint 16;
units seconds;
description "Renaining holdtine.";
}
}

| eaf next-hello {
type uint 16;
uni ts seconds;
description "Tinme to send the next hello nmessage.";

}

contai ner statistics {
description
"Statistics objects.";

| eaf discontinuity-time {
type yang: dat e-and-ti ne;
mandat ory true
description
"The time on the nobst recent occasion at which any one or
more of this interface’s counters suffered a
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di scontinuity. |If no such discontinuities have occurred
since the last re-initialization of the | ocal managenent
subsystem then this node contains the time the |oca
managenent subsystemre-initialized itself.";

}

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

}
| eaf hel | o-dropped {
type yang: count er 64;
description
"The nunber of hell o nmessages received.”
}

} /] statistics
} // adjacency-state-attributes

groupi ng basi c-di scovery-tiners {
description
"Basic discovery tinmer attributes."”
| eaf hello-holdtine {
type uintl1l6 {
range 15..3600;
}
units seconds;
description
"The time interval for which a LDP |ink Hello adjacency
is maintained in the absence of link Hello nessages from
the LDP nei ghbor";

| eaf hello-interval ({
type uintl1l6 {
range 5..1200;
}
units seconds;
description
"The interval between consecutive LDP |ink Hell o nmessages
used in basic LDP discovery";

} // basic-discovery-tiners

groupi ng bi ndi ng- address-state-attributes {
description
"Address binding attributes";
| eaf advertisenent-type {
type advertised-received;
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description
"Recei ved or advertised.";

| eaf peer {
type leafref {
path “../../../..[..1..]..lpeers/peer/lsr-id";

must "../advertisenment-type = 'received " {
description
"Applicable for received address."

description
"LDP peer from which this address is received.";
} I/ peer
} // binding-address-state-attributes

groupi ng bi ndi ng-| abel -state-attributes {
description
"Label binding attributes";
list peer {
key "peer advertisenent-type"
description
"Li st of advertised and received peers.";
| eaf peer {
type leafref {
path “../../..[..[..[..1..]..]lpeers/peer/lsr-id";
}

description
"LDP peer fromwhich this binding is received,
or to which this binding is advertised.";

| eaf advertisenent-type {
type advertised-received;
description
"Recei ved or advertised.";

| eaf |abel {
type npls: npls-1abel
description
"Advertised (outbound) or received (inbound)
| abel . ";

| eaf used-in-forwarding {
type bool ean;
description
""true' if the lable is used in forwarding.";

}
} I/ peer
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} // binding-label -state-attributes

groupi ng extended-di scovery-policy-attributes {
description
"LDP policy to control the acceptance of extended nei ghbor
di scovery hell o nessages.";
cont ai ner hell o-accept {
i f-feature policy-extended-di scovery-confi g;
description
"Ext ended di scovery acceptance policies.";

| eaf enable {
type bool ean;
description
""true’ to accept; 'false’ to deny."
}

| eaf nei ghbor-1list {
type nei ghbor-Ilist-ref;
description

"The name of a peer ACL."

} /1 hello-accept
} /] extended-di scovery-policy-attributes

groupi ng extended-di scovery-tiners {
description
"Ext ended di scovery tiner attributes.";
| eaf hello-holdtine {
type uintl1l6 {
range 15..3600;
}
units seconds;
description
"The time interval for which LDP targeted Hell o adjacency

is maintained in the absence of targeted Hell o nmessages
froman LDP nei ghbor.";

| eaf hello-interval {
type uintl1l6 {
range 5..3600;
}

uni ts seconds;
description
"The interval between consecutive LDP targeted Hello
messages used in extended LDP discovery.";
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} /] extended-di scovery-tiners

groupi ng gl obal -attributes {
description "Configuration attributes at global |evel.";

uses instance-attributes;
} /] global-attributes

groupi ng graceful -restart-attributes {
description
"Graceful restart configuration attributes.";
contai ner graceful-restart {
description
"Attributes for graceful restart.”
| eaf enable {
type bool ean;
description
"Enabl e or disable graceful restart.";
}

| eaf hel per-enabl e {
i f-feature graceful -restart-hel per-node
type bool ean;
description
"Enabl e or disable graceful restart hel per node.";
}

| eaf reconnect-tine {
type uint16 {
range 10..1800;
}

units seconds;
description
"Specifies the tine interval that the renote LDP peer
must wait for the | ocal LDP peer to reconnect after the
renote peer detects the LDP comuni cation failure."
}
| eaf recovery-time {
type uint16 {
range 30.. 3600;
}

uni ts seconds;
description
"Specifies the tine interval, in seconds, that the renote
LDP peer preserves its MPLS forwarding state after
receiving the Initialization message fromthe restarted
| ocal LDP peer.";

| eaf forwarding-holdtinme {
type uintl1l6 {
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range 30..3600;

}

units seconds;

description
"Specifies the tine interval, in seconds, before the
term nation of the recovery phase.";

} /] graceful-restart
} // graceful -restart-attributes

groupi ng graceful -restart-attributes-per-peer {
description
"Per peer graceful restart configuration attributes."”
contai ner graceful -restart {
description
"Attributes for graceful restart.";
| eaf enable {
type bool ean;
description
"Enabl e or disable graceful restart.";
}

| eaf reconnect-tine {
type uintl1l6 {
range 10..1800;
}

units seconds;
description
"Specifies the tine interval that the renote LDP peer
must wait for the | ocal LDP peer to reconnect after the
renote peer detects the LDP comruni cation failure."
}
| eaf recovery-time {
type uint16 {
range 30..3600;
}

units seconds;
description
"Specifies the tine interval, in seconds, that the renote
LDP peer preserves its MPLS forwarding state after
receiving the Initialization nessage fromthe restarted
| ocal LDP peer.";

} /] graceful-restart
} /] graceful-restart-attributes-per-peer

groupi ng instance-attributes {
description "Configuration attributes at instance level.";
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contai ner capability {
description "Configure capability.";
contai ner end-of-lib {
if-feature capability-end-of-1lib;
description
"Configure end-of-lib capability.";
| eaf enable {
type bool ean;
description
"Enabl e end-of-lib capability.";
}
}

cont ai ner typed-wildcard-fec {

if-feature capability-typed-w | dcard-fec;
description

"Configure typed-wildcard-fec capability.";
| eaf enable {

type bool ean;

description

"Enabl e typed-wi |l dcard-fec capability.";

}
}

cont ai ner upstreant| abel -assi gnnent {

i f-feature capability-upstreaml abel -assi gnnent;
description

"Configure upstream | abel assignnent capability."”;
| eaf enable {

type bool ean;

description

"Enabl e upstream | abel assignment.";

}
}

container mdp {
if-feature nldp;

description
"Mul tipoint capabilities.";
uses nl dp-capabilities;

}
} /] capability
uses graceful -restart-attri butes;
| eaf igp-synchronization-delay {

type uint16 {
range 3..60;

}

units seconds;
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description
"Sets the interval that the LDP waits before notifying the
Interior Gateway Protocol (1GP) that |abel exchange is
conpleted so that 1 GP can start advertising the nornal
netric for the link.";

leaf Isr-id {
type yang: dott ed- quad;
description "Router ID.";

} // instance-attributes

groupi ng | dp-adj acency-ref {
description
"An absolute reference to an LDP adj acency."
choi ce hel |l o-adj acency-type {
description
"Interface or targeted adjacency.";
case targeted {
contai ner targeted {
description "Targeted adjacency.”
| eaf target-address {
type inet:ip-address;
description
"The target address."

}
} // targeted

case link {
container link {
description "Link adjacency.";
| eaf next-hop-interface {
type npls-interface-ref;
description
"Interface connecting to next-hop."

| eaf next-hop-address {
type inet:ip-address;
must "../next-hop-interface" {
description
"Applicable when interface is specified.";

}

description
"I P address of next-hop.";

}
Y /1 1ink
}
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}
} /1 1dp-adjacency-ref

groupi ng | dp-fec-event {
description
"A LDP FEC event.";
| eaf prefix {
type inet:ip-prefix;
description
"FEC. ";

} /1 1dp-fec-event

groupi ng | dp-peer-ref {
description
"An absolute reference to an LDP peer.";
| eaf peer-ref {
type leafref {
path "/rt:routing/rt:control-pl ane-protocol s/ npls-1dp/"
+ "peers/peer/lsr-id";
}

description
"Reference to an LDP peer.";

}
} /] 1dp-peer-ref

groupi ng m dp-capabilities {
description
"nLDP capabilities.";
cont ai ner p2nmp {
description
"Configure point-to-nultipoint capability.";
| eaf enable {
type bool ean;
description
"Enabl e point-to-nultipoint.";
}

}
cont ai ner nmp2np {

description
"Configure nmultipoint-to-nultipoint capability.";
| eaf enable {
type bool ean;
description
"Enabl e mul tipoint-to-nultipoint.”
}

}

cont ai ner nake- bef ore-break {
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description
"Configure make-before-break capability.";
| eaf enable {
type bool ean;
description
"Enabl e nmake- bef ore-break.";

| eaf switchover-delay {
type uint 16;
uni ts seconds;
description
"Swi tchover delay in seconds.";

| eaf tineout {
type uint 16;
units seconds;
description
"Ti meout in seconds.";
}
}

cont ai ner hub- and-spoke {
if-feature capability-n dp-hsnp;
description
"Configure hub-and-spoke-nul tipoint capability.";
ref erence
"RFC7140: LDP Extensions for Hub and Spoke Milti point
Label Switched Path"
| eaf enable {
type bool ean;
description
"Enabl e hub- and- spoke-nul tipoint.";
}
}

cont ai ner node-protection {
i f-feature capability-m dp-node-protection
description
"Configure node-protection capability.";
reference
"RFC7715: mLDP Node Protection.”
| eaf plr {
type bool ean;
description
"Poi nt of Local Repair capable for MP LSP node
protection.";
}
cont ai ner nerge-point {
description
"Merge Point capable for MP LSP node protection."”;
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| eaf enable {
type bool ean;
description
"Enabl e nerge point capability.";
}

| eaf targeted-session-teardown-del ay {
type uint 16;
uni ts seconds;
description
"Target ed session teardown del ay.";

} /] nmerge-point
}
} // mdp-capabilities

grouping mnldp-configured-Isp-roots {
description
"mLDP roots containers.";

cont ai ner roots-ipv4d {

when "../../..laf = "ipvd " {
description
"Only for IPv4.";
}

description
"Configured I Pv4 nulticast LSPs.";
list root {
key "root-address";
description
"List of roots for configured nulticast LSPs.";

| eaf root-address {
type inet:ipv4-address;
description
"Root address.";

}
list Isp {
must "(lsp-id = 0 and source-address !='0.0.0.0" and "
+ "group-address !="0.0.0.0") or "
+ "(Isp-id !'= 0 and source-address = '0.0.0.0" and "

+ "group-address = '0.0.0.0")" {
description
"A LSP can be identified by either <lsp-id> or
<sour ce- address, group-address>."

key "lsp-id source-address group-address"”
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description
"List of LSPs.";
leaf Isp-id {
type uint 16;
description "IDto identify the LSP.";
}
| eaf source-address {
type inet:ipv4-address;
description
"Source address.";
}

| eaf group-address {
type inet:ipv4-address-no-zone;
description

"Group address.";
}
Y/l list Isp
} /] list root
} /] roots-ipv4a

cont ai ner roots-ipv6é {

when "../../..laf = "ipve " {
description
"Only for IPv6.";
}
description
"Configured IPv6 nulticast LSPs.";

list root {
key "root-address"”;
description
"List of roots for configured nulticast LSPs.";

| eaf root-address {
type inet:ipv6-address;
description
"Root address.";

}
list Isp{
must "(lsp-id = 0 and source-address !'="::" and "
+ "group-address !'="::") or "
+ "(lsp-id '= 0 and source-address = '::’ and "
+ "group-address = "::")" {

description
"A LSP can be identified by either <lsp-id> or
<sour ce- address, group-address>."
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}
key "I sp-id source-address group-address”
description

"List of LSPs.";
| eaf Isp-id {

type uint 16;

description "IDto identify the LSP.";
}
| eaf source-address {

type inet:ipv6-address;

description

"Source address.";

}

| eaf group-address {
type inet:ipv6-address-no-zone;
description
"Group address.";

}
Y I/ list Isp
} /] list root
} // roots-ipv6
} // mdp-configured-I|sp-roots

groupi ng m dp-fec-event {
description
"A mLDP FEC event."
| eaf tree-type {
type multi point-type;
description
"p2nmp or np2np.";

| eaf root {
type inet:ip-address;
description
"Root address.";

choi ce | sp-key-type {
description
"LSP I D based or source-group based ."
case | sp-id-based {
leaf Isp-id {
type uint 16;
description
“"IDto identify the LSP.";
}
}

case source-group-based {
| eaf source-address {
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type inet:ip-address;
description

"LSP source address."
}
| eaf group-address {
type inet:ip-address;
description
"Mul ticast group address.”

} // case source-group-based
}
} // mdp-fec-event

groupi ng m dp-binding-1abel -state-attributes {
description
"mLDP | abel binding attributes.";

| eaf multipoint-type {
type mul ti point-type;
description
"The type of nutipoint, p2np or np2np.";
}

list peer {

key "direction peer advertisement-type"
description

"Li st of advertised and received peers.”
| eaf direction {

t ype downstream upstream

description

"Downstream or upstream";

| eaf peer {
type leafref {
pat h
ool oo o oo I peers/peer/lsr-id;
}
description
"LDP peer fromwhich this binding is received,
or to which this binding is advertised.";
}
| eaf advertisenment-type {
type advertised-received;
description
"Advertised or received.";

| eaf |abel {
type npls: npls-1abel
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description
"Advertised (outbound) or received (inbound) |abel."

}
| eaf nbb-role {
when "../direction = "upstream " {
description
"For upstream”;
}

type enuneration {
enum none {
description "MBB is not enabled.";
}

enum active {
description "This LSP is active.";
}

enum i nactive {
description "This LSP is inactive.";
}

}

description
"The MBB status of this LSP.";

| eaf nofrr-role {
when "../direction = "upstream " {
description
"For upstream";
}

type enuneration {
enum none {
description "MOFRR i s not enabled.";
}

enum primary {
description "This LSP is primary.";

enum backup {
description "This LSP is backup.";
}

}

description
"The MOFRR status of this LSP.";
}
} I/ peer
} // mdp-binding-label-state-attributes

groupi ng peer-af-policy-container {
description
"LDP policy attribute container under peer address-famly.";
cont ai ner |abel -policy {
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description
"Label policy attributes.";
cont ai ner advertise {
description
"Label advertising policies.";
| eaf prefix-list {
type prefix-list-ref;
description
"Applies the prefix list to outgoing |abe
advertisenents.";
}
}
cont ai ner accept {
description
"Label advertisenment acceptance policies."”
| eaf prefix-list {
type prefix-list-ref;
description
"Applies the prefix list to incom ng | abe
adverti senents.";

} /] accept
} /] label-policy
} /] peer-af-policy-container

groupi ng peer-attributes {
description "Peer configuration attributes.”

| eaf session-ka-holdtine {
type uintl1l6 {
range 45..3600;
}
units seconds;
description
"The time interval after which an inactive LDP session
term nates and the correspondi ng TCP session cl oses.
Inactivity is defined as not receiving LDP packets fromthe
peer.";
}
| eaf session-ka-interval {
type uintl1l6 {
range 15..1200;
}
uni ts seconds;
description
"The interval between successive transnissions of keepalive
packets. Keepalive packets are only sent in the absence of
other LDP packets transmtted over the LDP session.";
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}

} /] peer-attributes

groupi ng peer-authentication {
description
"Peer authentication attributes."”;
| eaf session-authentication-nd5-password {

type string {
length "1..80";
}

description
"Assigns an encrypted MD5 password to an LDP
peer";
} // md5-password
} // peer-authentication

groupi ng peer-state-derived {
description "Peer derived state attributes."”;

cont ai ner | abel -adverti senent - node {
description "Label advertisenment node state.”
| eaf local {
type | abel - adv- node;
description
"Local Label Advertisenent Mbde."

}
| eaf peer {
type | abel - adv- node;
description
"Peer Label Advertisenent Mode.";
}

| eaf negotiated {
type | abel - adv- node;
description
"Negoti ated Label Advertisenent Mde."

}

}

| eaf next-keep-alive {
type uint 16;

units seconds;
description "Time to send the next KeepAlive nessage.";

}

| eaf peer-ldp-id {
type yang: dott ed- quad;
description "Peer LDP ID.";
}
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cont ai ner received-peer-state {
description "Peer features."”;

uses graceful -restart-attri butes-per-peer

contai ner capability {
description "Configure capability.";
contai ner end-of-lib {
description
"Configure end-of-lib capability.";
| eaf enable {
type bool ean;
description
"Enabl e end-of-1ib capability.";
}
}

contai ner typed-wildcard-fec {
description
"Configure typed-wildcard-fec capability.";
| eaf enable {
type bool ean;
description
"Enabl e typed-wi |l dcard-fec capability.";

}
}

cont ai ner upstream| abel - assi gnnment {
description
"Configure upstream | abel assignnment capability."
| eaf enable {
type bool ean;
description
"Enabl e upstream | abel assignnent."

}
}

container mdp {
if-feature mdp;
description
"Mul tipoint capabilities.";

contai ner p2np {
description
"Configure point-to-nultipoint capability.";
| eaf enable {
type bool ean;
description
"Enabl e point-to-nultipoint.";
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cont ai ner np2mp {
description
"Configure multipoint-to-nultipoint capability.";
| eaf enable {
type bool ean;
description
"Enabl e multipoint-to-nultipoint.";

}
}

cont ai ner make- bef ore-break {
description
"Configure nmake-before-break capability.";
| eaf enable {
type bool ean;
description
"Enabl e nmake- before-break.";

}
}

cont ai ner hub- and- spoke {
description
"Configure hub-and-spoke-nultipoint capability.";
ref erence
"RFC7140: LDP Extensions for Hub and Spoke Mul ti point
Label Switched Path";
| eaf enable {
type bool ean;
description
"Enabl e hub-and-spoke-nultipoint.";
}
}

cont ai ner node-protection {
description
"Configure node-protection capability.";
ref erence
"RFC7715: nlDP Node Protection."
leaf plr {
type bool ean;
description
"Point of Local Repair capable for MP LSP node
protection.";
}
| eaf merge-point {
type bool ean;
description
"Merge Point capable for MP LSP node protection.”
} /1 nmerge-point
} // node-protection
Y/ mdp
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} /] capability
} /'] received-peer-state

cont ai ner session-holdtinme {

description "Session holdtine state."
| eaf peer {

type uint 16;

uni ts seconds;

description "Peer holdtine.";
}
| eaf negotiated {

type uint 16;

units seconds;

description "Negotiated holdtine.";
}
| eaf remaining {

type uint 16;

units seconds;

description "Remaining holdtine.";

} // session-holdtine

| eaf session-state {
type enuneration {
enum non- exi stent {
description "NON EXI STENT state. Transport di sconnected.";
}

enuminitialized {
description "I NI TI ALI ZED state.";
}

enum openrec {
description "OPENREC state.";
}

enum opensent {
description "OPENSENT state.";
}

enum oper ati onal {
description "OPERATI ONAL state.";
}

}

description
"Representing the operational status.";

}

cont ai ner tcp-connection {
description "TCP connection state.";
| eaf | ocal -address {
type inet:ip-address;
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description "Local address."”;

| eaf | ocal-port {
type inet: port-nunber;
description "Local port.";

| eaf renote-address {
type inet:ip-address;
description "Renpte address.”
}
| eaf renote-port {
type inet: port-nunber;
description "Renpote port.";

} // tcp-connection

| eaf up-tine {

type string;

description "Up time. The interval format in | SO 8601.";
}

contai ner statistics {
description
"Statistics objects.”

| eaf discontinuity-time {
type yang: dat e-and-ti ne;
mandat ory true
description
"The time on the nost recent occasion at which any one or
nore of this interface’s counters suffered a
discontinuity. |If no such discontinuities have occurred
since the last re-initialization of the | ocal managenent
subsystem then this node contains the tinme the |oca
managenent subsystemre-initialized itself.";

}

cont ai ner received {
description "l nbound statistics.”
uses statistics-peer-received-sent;
}
cont ai ner sent {
description "Qutbound statistics.";
uses statistics-peer-received-sent;

}

| eaf total-addresses {
type uint32;
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description
"The nunber of | earned addresses.";

| eaf total-1abels {
type uint32;
description
"The nunber of |earned |abels."
}
| eaf total-fec-Iabel-bindings {
type uint32;
description
"The nunber of |earned | abel -address bindings.";

} /] statistics
} /] peer-state-derived

groupi ng policy-container {
description
"LDP policy attributes.";
cont ai ner |abel -policy {
description
"Label policy attributes.";
cont ai ner i ndependent - node {
description
"I ndependent |abel policy attributes.";
cont ai ner assign {

i f-feature policy-Iabel -assignnent-config;
description
"Label assignnment policies"
choi ce prefix-option {
description
"Use either prefix-list or host-routes-only."
case prefix-list {
| eaf prefix-list {
type prefix-list-ref;
description
"Assign |l abels according to certain prefixes.";
}

}

case host-routes-only {
| eaf host-routes-only {
type bool ean;
description
""true’ to apply host routes only."
}

}
} /] prefix-option
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}

cont ai ner advertise {
description
"Label advertising policies.";
container explicit-null {
description
"Enabl es an egress router to advertise an
explicit null label (value 0) in place of an
inmplicit null label (value 3) to the
penul timate hop router."
| eaf enable {
type bool ean;
description
""true’ to enable explicit null.";

| eaf prefix-list {
type prefix-list-ref;
description
"Prefix list name. Applies the filters in the
specified prefix list to | abe
adverti senents.
If the prefix list is not specified, explicit
nul | |abel advertisement is enabled for al
directly connected prefixes.";

}
}
| eaf prefix-list {
type prefix-list-ref;
description
"Applies the prefix list to outgoing |abe
adverti senents.";

}
}

cont ai ner accept {
description
"Label advertisenment acceptance policies."”;
| eaf prefix-list {
type prefix-list-ref;
description
"Applies the prefix list to incom ng | abe
advertisenents.";
}
}

} // independent - node

cont ai ner ordered-node {
i f-feature policy-ordered-|abel -config;
description
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"Ordered | abel policy attributes.™
cont ai ner egress-|sr {
description
"Egress LSR | abel assignnent policies"”
| eaf prefix-list {
type prefix-list-ref;
description
"Assign | abels according to certain prefixes.";
}
}

contai ner advertise {
description
"Label advertising policies.";
| eaf prefix-list {
type prefix-list-ref;
description
"Applies the prefix list to outgoing |abe
advertisenents.";
}
}

cont ai ner accept {
description
"Label advertisenment acceptance policies.";
| eaf prefix-list {
type prefix-list-ref;
description
"Applies the prefix list to incom ng | abe
advertisenents.";

}
}

} /] ordered-node
} /] label-policy
} // policy-container

groupi ng statistics-peer-received-sent {
description
"I nbound and out bound statistic counters.";
| eaf total-octets {
type yang: count er 64;
description
"The total nunber of octets sent or received."”;

| eaf total-nmessages {
type yang: count er 64;
description
"The nunber of nessages sent or received.";

| eaf address {
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type yang: count er 64;
description
"The nunber of address messages sent or received.”

| eaf address-withdraw {
type yang: count er 64;
description
"The nunber of address-w t hdraw nessages sent or received."

leaf initialization {
type yang: count er 64;
description
"The nunber of initialization nessages sent or received."

| eaf keepalive {
type yang: count er 64,
description
"The nunber of keepalive nmessages sent or received."

| eaf | abel -abort-request {
type yang: count er 64;
description
"The nunber of | abel -abort-request nessages sent or
received.";

}
| eaf | abel - mapping {
type yang: count er 64;
description
"The nunber of | abel - mappi ng nmessages sent or received.";

| eaf | abel-rel ease {
type yang: count er 64;
description
"The nunber of | abel-rel ease nessages sent or received."

| eaf | abel -request {
type yang: count er 64;
description
"The nunber of | abel-request nmessages sent or received.”

| eaf | abel -withdraw {
type yang: count er 64;
description
"The nunber of | abel-w thdraw nessages sent or received.";

| eaf notification {

type yang: counter 64;
description
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"The nunber of messages sent or received.";
} // statistics-peer-received-sent

/*
* Configuration data nodes
*/

augrment "/rt:routing/rt:control-plane-protocol s" {
description "LDP augnentation."”;

contai ner npls-ldp {
presence "Container for LDP protocol.";
description
"Cont ai ner for LDP protocol.";

cont ai ner gl obal {
description
"d obal attributes for LDP.";
contai ner config {
description
"Configuration data.";
uses gl obal -attri butes;
}
contai ner state {
config fal se
description
"Qperational state data.";
uses gl obal -attri butes;

}

container mdp {
if-feature mdp;
description
"mLDP attributes at per instance |evel. Defining
attributes here does not enable any MP capabilities.
MP capabilities need to be explicitly enabl ed under
contai ner capability.";

container config {
description
"Configuration data."
| eaf enable {
type bool ean;
description
"Enabl e nLDP.";
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contai ner state {
config fal se;
description

"Operational state data.";
| eaf enable {

type bool ean;

description

"Enabl e nLDP.";
}
}
list address-fanmily {
key "afi";

description
"Per-af parans."”;
| eaf afi {
type | dp-address-fanily;
description
"Address famly type value.";

}

contai ner config {
description
"Configuration data.";
container multicast-only-frr {
if-feature m dp-nofrr;
description
"Multicast only FRR (MOFRR) policy.";
| eaf prefix-list {
type prefix-list-ref;
description
"Enabl es MbFRR for the specified access list.";
}
} // multicast-only-frr
cont ai ner recursive-fec {
description
"Recursive FEC policy.";
| eaf prefix-list {
type prefix-list-ref;
description
"Enabl es recursive FEC for the specified access
list.";
}
} /'] recursive-for
}
contai ner state {
config fal se;
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description
"Operational state data.";
container multicast-only-frr {
if-feature m dp-nofrr;

description
"Mul ticast only FRR (MoFRR) policy.";
| eaf prefix-list {
type prefix-list-ref;
description
"Enabl es MbFRR for the specified access list.";
}
} // nulticast-only-frr
cont ai ner recursive-fec {
description
"Recursive FEC policy.";
| eaf prefix-list {
type prefix-list-ref;
description
"Enabl es recursive FEC for the specified access
list.";

} /] recursive-fec

cont ai ner ipv4d {
when "../../afi = "ipvd " {
description
"Only for |Pv4. ",
}
description
"I Pv4 state infornmation.";
contai ner roots {
description
"I Pv4 nulticast LSP roots.";
list root {
key "root-address";
description
"List of roots for configured nulticast LSPs.";

| eaf root-address {
type inet:ipv4-address;
description
"Root address.";
}

| eaf is-self {
type bool ean;
description
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"This is the root.";

}

list reachability {
key "address interface"
description
"A next hop for reachability to root,
as a RIB view ";
| eaf address {
type inet:ipv4-address;
description
"The next hop address to reach root.";

| eaf interface {
type npls-interface-ref;
description
"Interface connecting to next-hop."

| eaf peer {
type leafref {
pat h
ool oo o ] [ peers/ peer/”
+ "lsr-id";
}

description
"LDP peer fromwhich this next hop can be
reached. ";

}
} /] list root
} /] roots
cont ai ner bi ndi ngs {
description
"mLDP FEC to | abel bindings.";
cont ai ner opaque-type-|spid {
description
"The type of opaque value elenent is
the generic LSP identifier";
ref erence
"RFC6388: Label Distribution Protoco
Ext ensi ons for Point-to-Miltipoint and
Mul ti point-to-Miltipoint Label Switched
Pat hs. ";
list fec-label {
key
"root-address |sp-id "
+ "recur-root-address recur-rd";
description
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"List of FEC to |abel bindings.";
| eaf root-address {
type inet:ipv4-address;
description
"Root address.";

}
leaf Isp-id {
type uint32;
description "ID to identify the LSP.";
}
| eaf recur-root-address {
type inet:ip-address;
description
"Recursive root address."
ref erence
"RFC6512: Using Miltipoint LDP Wen the
Backbone Has No Route to the Root";
}
| eaf recur-rd {
type route-distinguisher;
description
"Rout e Distinguisher in the VPN Recursive
Opaque Val ue.";
ref erence
"RFC6512: Using Multipoint LDP When the
Backbone Has No Route to the Root";

uses nl dp-bi ndi ng-1 abel -state-attri butes;
} /'l fec-I abel
} /1 opaque-type-Ispid

cont ai ner opaque-type-src {
description
"The type of opaque value elenent is
the transit source TLV"
reference
"RFC6826: Multipoint LDP In-Band Signaling for
Poi nt-to-Mil ti point and
Mul tipoint-to-Miltipoint Label Swtched
Pat hs.";
list fec-label {
key
"root - address source-address group-address
+ "rd recur-root-address recur-rd";
description
"List of FEC to | abel bindings.";
| eaf root-address {
type inet:ipv4-address;
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description
"Root address.";
}
| eaf source-address {
type inet:ip-address;
description
"Source address.";
}
| eaf group-address {
type inet:ip-address-no-zone;
description
"Group address.";

}
leaf rd {
type route-distinguisher
description
"Rout e Di stinguisher."
ref erence
"RFC7246: Ml tipoint Label Distribution
Protocol In-Band Signaling in a Virtua
Routi ng and Forwardi ng (VRF) Tabl e
Context.";
}
| eaf recur-root-address {
type inet:ip-address;
description
"Recursive root address.”
ref erence
"RFC6512: Using Miultipoint LDP Wen the
Backbone Has No Route to the Root";
}
| eaf recur-rd {
type route-distinguisher
description
"Rout e Distinguisher in the VPN Recursive
Opaque Val ue.";
ref erence
"RFC6512: Using Miultipoint LDP Wen the
Backbone Has No Route to the Root";

uses nl dp- bi ndi ng-1 abel -state-attri butes;
} /'l fec-I abel
} /] opaque-type-src

cont ai ner opaque-type-bidir {
description
"The type of opaque value elenent is
the generic LSP identifier";
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reference
"RFC6826: Multipoint LDP In-Band Signaling for
Poi nt-to-Mul ti point and
Mul ti point-to-Miltipoint Label Swtched
Pat hs.";
list fec-label {
key
"root -address rp group-address
+ "rd recur-root-address recur-rd"
description
"List of FEC to |abel bindings.";
| eaf root-address {
type inet:ipv4-address;
description
"Root address.";

}
leaf rp {

type inet:ip-address;
description
"RP address.";
}
| eaf group-address {
type inet:ip-address-no-zone;
description
"Group address.";

}
leaf rd {
type route-distinguisher
description
"Rout e Di stinguisher."
ref erence
"RFC7246: Multipoint Label Distribution
Protocol In-Band Signaling in a Virtua
Routi ng and Forwardi ng (VRF) Tabl e
Context.";
}

| eaf recur-root-address {
type inet:ip-address;
description
"Recursive root address."
ref erence
"RFC6512: Using Multipoint LDP When the
Backbone Has No Route to the Root";
}
| eaf recur-rd {
type route-distinguisher
description
"Rout e Distinguisher in the VPN Recursive
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Opaque Val ue.";
ref erence
"RFC6512: Using Miultipoint LDP Wen the
Backbone Has No Route to the Root";
}
uses nl dp- bi ndi ng-1 abel -state-attri butes;
} /'l fec-I abel
} /] opaque-type-bidir
} // bindings
Y} Il ipv4d

cont ai ner ipv6 {
when "../../afi = "ipve " {
description
"Only for IPv6.";
}
description
"I Pv6 state infornmation.";
contai ner roots {
description
"I Pv6 nulticast LSP roots.";
list root {
key "root-address";
description
"List of roots for configured nulticast LSPs.";

| eaf root-address {
type inet:ipv6-address;
description
"Root address.";
}

| eaf is-self {
type bool ean;
description
"This is the root.";
}

list reachability {
key "address interface"”
description
"A next hop for reachability to root,
as a RIB view. ";
| eaf address {
type inet:ipv6-address;
description
"The next hop address to reach root.";
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| eaf interface {
type npls-interface-ref;
description
"Interface connecting to next-hop."

}
| eaf peer {
type leafref {
pat h
el ool oh oo oo peers/ peer /™
+ "lsr-id";
}
description
"LDP peer from which this next hop can be
reached. ";
}

}
} /] list root

} /] roots
cont ai ner bi ndi ngs {
description
"nLDP FEC to | abel bindings."
cont ai ner opaque-type-|spid {
description
"The type of opaque value elenent is
the generic LSP identifier";
reference
"RFC6388: Label Distribution Protoco
Extensi ons for Point-to-Miltipoint and
Mul tipoint-to-Miltipoint Label Swtched
Pat hs. ";
list fec-label {
key
"root-address |sp-id
+ "recur-root-address recur-rd";
description
"List of FEC to |abel bindings.";
| eaf root-address {
type inet:ipv6-address;
description
"Root address.";

}
leaf Isp-id {
type uint32;
description "IDto identify the LSP.";
}
| eaf recur-root-address {
type inet:ip-address;
description
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"Recursive root address."
reference
"RFC6512: Using Miultipoint LDP Wen the
Backbone Has No Route to the Root";
}
| eaf recur-rd {
type route-distinguisher
description
"Route Distinguisher in the VPN Recursive
Opaque Val ue.";
reference
"RFC6512: Using Multipoint LDP When the
Backbone Has No Route to the Root";

uses nl dp- bi ndi ng-1 abel -state-attri butes;
} /] fec-I abel
} /1 opaque-type-lspid

cont ai ner opaque-type-src {
description
"The type of opaque value elenent is
the transit Source TLV"
ref erence
"RFC6826: Ml tipoint LDP In-Band Signaling for
Poi nt -t o-Mul ti point and
Mul tipoint-to-Miltipoint Label Swtched
Pat hs. ";
list fec-label {
key
"root - address source-address group-address
+ "rd recur-root-address recur-rd";
description
"List of FEC to |abel bindings."
| eaf root-address {
type inet:ipv6-address;
description
"Root address.";

}

| eaf source-address {
type inet:ip-address;
description
"Source address.";
}
| eaf group-address {
type inet:ip-address-no-zone;
description
"Group address.";
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leaf rd {
type route-distinguisher;
description
"Rout e Distinguisher."”
ref erence
"RFC7246: Ml tipoint Label Distribution
Protocol In-Band Signaling in a Virtua
Routi ng and Forwardi ng (VRF) Tabl e
Context.";
}
| eaf recur-root-address {
type inet:ip-address;
description
"Recursive root address."
ref erence
"RFC6512: Using Miltipoint LDP Wen the
Backbone Has No Route to the Root";
}
| eaf recur-rd {
type route-distinguisher;
description
"Rout e Distinguisher in the VPN Recursive
Opaque Val ue.";
ref erence
"RFC6512: Using Multipoint LDP When the
Backbone Has No Route to the Root";

uses nl dp-bi ndi ng-1 abel -state-attri butes;
} /'l fec-I abel
} /] opaque-type-src

cont ai ner opaque-type-bidir {
description
"The type of opaque value elenent is
the generic LSP identifier";
reference
"RFC6826: Multipoint LDP In-Band Signaling for
Poi nt-to-Mil ti point and
Mul tipoint-to-Miltipoint Label Swtched
Pat hs.";
list fec-label {
key
"root -address rp group-address
+ "rd recur-root-address recur-rd";
description
"List of FEC to | abel bindings.";
| eaf root-address {
type inet:ipv6-address;
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description
"Root address.";

}
leaf rp {
type inet:ip-address;
description
"RP address.";
}
| eaf group-address {
type inet:ip-address-no-zone;
description
"Group address.";

}
leaf rd {
type route-distinguisher
description
"Rout e Di stinguisher."
ref erence
"RFC7246: Ml tipoint Label Distribution
Protocol In-Band Signaling in a Virtua
Routi ng and Forwardi ng (VRF) Tabl e
Context.";
}
| eaf recur-root-address {
type inet:ip-address;
description
"Recursive root address.”
ref erence
"RFC6512: Using Miultipoint LDP Wen the
Backbone Has No Route to the Root";
}
| eaf recur-rd {
type route-distinguisher
description
"Rout e Distinguisher in the VPN Recursive
Opaque Val ue.";
ref erence
"RFC6512: Using Miultipoint LDP Wen the
Backbone Has No Route to the Root";

uses nl dp- bi ndi ng-1 abel -state-attri butes;
} /'l fec-I abel
} /] opaque-type-bidir
} // bindings
} Il ipv6
} /] state

cont ai ner configured-1leaf-Isps {
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description
"Configured nmulticast LSPs.";

contai ner p2np {
description
"Configured point-to-multipoint LSPs.";
uses nl dp-configured-Isp-roots;
}
cont ai ner nmp2np {
description
"Configured nultipoint-to-nultipoint LSPs.";
uses nl dp-configured-Isp-roots;

} /] configured-|eaf-Isps
} // list address-famly
} /1 mdp

list address-famly {
key "afi";
description
"Per-vrf per-af parans.”;
| eaf afi {
type | dp-address-fanily;
description
"Address fanmily type value."
}

contai ner config {

description

"Configuration data."
| eaf enable {

type bool ean;

description

""true' to enable the address famly.";

}

uses policy-contai ner

contai ner ipv4d {
when "../../afi = "ipvd " {
description
"Only for 1Pv4.";
}
description
"I Pv4 address famly.";
| eaf transport-address {
type inet:ipv4-address;
description
"The transport address advertised in LDP Hello
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nmessages. ";

}
Y} Il ipva
container ipv6 {
when "../../afi = "ipve " {
description
"Only for IPv6.";
}

description
"I Pv6 address famly.";
| eaf transport-address {
type inet:ipv6-address;
description
"The transport address advertised in LDP Hello
nmessages. ";

}
Y /] ipve

contai ner state {
config fal se
description
"Qperational state data.";
| eaf enable {
type bool ean;
description
""true’ to enable the address famly.";

}

uses policy-container

cont ai ner ipv4d {
when "../../afi = "ipvd " {
description
"Only for |Pv4. ",
}

description
"I Pv4 address family.";
| eaf transport-address {
type inet:ipv4-address;
description
"The transport address advertised in LDP Hello
nessages. ";

}

cont ai ner bi ndi ngs {
description
"LDP address and | abel binding information.";
list address {
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key "address";
description
"Li st of address bindings."
| eaf address {
type inet:ipv4-address;
description
"Bi ndi ng address.";
}

uses bindi ng- address-state-attributes;
} // binding-address

list fec-label {
key "fec";
description
"Li st of |abel bindings."
| eaf fec {
type inet:ipva-prefix;
description
"Prefix FEC. ";

uses bindi ng-1abel -state-attri butes;
} /] fec-I abel
} // binding
Y Il ipv4d
cont ai ner ipv6 {
when "../../afi = "ipve " {
description
"Only for |Pv6.";
}
description
"I Pv6 address famly.";
| eaf transport-address {
type inet:ipv6-address;
description
"The transport address advertised in LDP Hello
nmessages. ";

}

cont ai ner binding {
description
"LDP address and | abel binding information.";
list address {
key "address";
description
"Li st of address bindings."
| eaf address {
type inet:ipv6-address;
description
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"Bi ndi ng address.";

uses bindi ng- address-state-attributes;
} // binding-address

list fec-label {
key "fec";
description
"Li st of |abel bindings."
| eaf fec {
type inet:ipv6-prefix;
description
"Prefix FEC. ";

uses bindi ng-1abel -state-attri butes;
} /] fec-I abel
} // binding
Y} /] ipv6e
} /] state
} // address-famly

cont ai ner di scovery {
description
"Nei bgbor di scovery configuration."

contai ner interfaces {
description
"Alist of interfaces for basic descovery.";
contai ner config {
description
"Configuration data.";
uses basi c-di scovery-tiners;
}
contai ner state {
config fal se
description

"Operational state data."
uses basi c-di scovery-tiners;

}

list interface {
key "interface";
description
"List of LDP interfaces.";
| eaf interface {
type npls-interface-ref;
description
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"Interface.";
}
contai ner config {
description
"Configuration data."
uses basi c-discovery-tiners {
if-feature per-interface-tiner-config;
}
| eaf igp-synchronization-delay {
if-feature per-interface-tiner-config;
type uintl1l6 {
range 3..60;
}

units seconds;
description
"Sets the interval that the LDP waits before
notifying the Interior Gateway Protocol (1GP)
that | abel exchange is conpleted so that | GP
can start advertising the normal nmetric for
the link.";
}
}
contai ner state {
config fal se
description
"QOperational state data."
uses basic-di scovery-tiners {
if-feature per-interface-tiner-config;
}
| eaf igp-synchronization-delay {
if-feature per-interface-tiner-config;
type uint16 {
range 3..60;
}

units seconds;
description
"Sets the interval that the LDP waits before
notifying the Interior Gateway Protocol (1GP)
that | abel exchange is conpleted so that |GP
can start advertising the normal netric for
the link.";

| eaf next-hello {
type uint 16;
units seconds;

description "Time to send the next hello nessage.

}
} /] state

2016
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list address-fanmily {
key "afi";
description
"Per-vrf per-af parans."”;
| eaf afi {
type | dp-address-fanily;
description
"Address famly type value.";
}
contai ner config {
description
"Configuration data."
| eaf enable {
type bool ean;
description
"Enabl e the address fanmly on the interface."”

}

cont ai ner ipv4d {
must “/if:interfaces/if:interface"
+ "[nane = current()/../../../interface]/"
+ "ip:ripvd" {
description
"Only if IPv4 is enabled on the interface.";
}

description
"I Pv4 address famly.";
| eaf transport-address {
type union {
type enuneration {
enum "use-interface-address" {
description
"Use interface address as the transport
address.";
}

}
type inet:ipv4-address;

}

description
"I P address to be advertised as the LDP

transport address.";
}
}

contai ner ipv6 {
must “/if:interfaces/if:interface"
+ "[nane = current()/../../../interface]/"
+ "ip:ipve" {
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description
"Only if IPv6 is enabled on the interface.";
}

description
"I Pv6 address famly.";
| eaf transport-address {
type union {
type enuneration {
enum "use-interface-address” {
description
"Use interface address as the transport
address.";
}

}
type inet:ipv4-address;

description
"I P address to be advertised as the LDP
transport address.";

}
} 11 ipv6

contai ner state {
config fal se
description
"QOperational state data."
| eaf enable {
type bool ean;
description
"Enabl e the address famly on the interface.";

}

cont ai ner ipv4d {
must “/if:interfaces/if:interface"
+ "[nane = current()/../../../interface]/"
+ "ip:ripvd" {
description
"Only if IPv4 is enabled on the interface.";
}

description
"I Pv4 address famly.";
| eaf transport-address {
type union {
type enuneration {

enum "use-i nterface-address" {

description
"Use interface address as the transport

Expi res February 19, 2017 [ Page 94]



Internet-Draft YANG Dat a Model for LDP and nliDP August 2016

address. ";

}
}

type inet:ipv4-address;

description
"I P address to be advertised as the LDP
transport address.";

}

Iist hell o-adjacencies {
key "adj acent-address"
description "List of hello adjacencies.";

| eaf adj acent-address {
type inet:ipv4-address;
description
"Nei ghbor address of the hello adjacency."
}

uses adj acency-state-attri butes;

| eaf peer {
type leafref {
path “../../..[..[..[..[..1..]..]peers/peer/"
+ "lsr-id";
}

description
"LDP peer fromthis adjacency."

} /1 hello-adjacencies
}
contai ner ipv6 {
must “/if:interfaces/if:interface"
+ "[nane = current()/../../../interface]/"
+ "ip:ipve" {
description
"Only if IPv6 is enabled on the interface.";
}
description
"I Pv6 address famly.";
| eaf transport-address {
type union {
type enuneration {
enum "use-int erface-address” {
description
"Use interface address as the transport
address.";
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}

}
type inet:ipv4-address;

description
"I P address to be advertised as the LDP
transport address.";

}

Iist hell o-adjacencies {
key "adj acent - address"
description "List of hello adjacencies.";

| eaf adj acent-address {
type inet:ipv6-address;
description
"Nei ghbor address of the hello adjacency."
}

uses adj acency-state-attri butes;

| eaf peer {
type leafref {
path “../../..[..[..[..[..1..]1..]peers/peer/"
+ "lsr-id";
}

description
"LDP peer fromthis adjacency.";

} /1 hell o-adjacencies
} /] ipv6

}
} // address-famly
} /] list interface
} /'l interfaces

cont ai ner targeted
{
description
"A list of targeted neighbors for extended di scovery.";
container config {

description
"Configuration data.";
uses extended-di scovery-tiners;
uses extended-di scovery-policy-attributes;

}

contai ner state {
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config fal se
description
"Operational state data.”
uses extended-di scovery-tiners;
uses extended-di scovery-policy-attributes;

}

list address-fanmly {
key "afi™";
description
"Per-af parans.";
| eaf afi {
type | dp-address-fanily;
description
"Address famly type value.";
}

contai ner state {
config fal se
description
"Operational state data.”

container ipvéd {

when "../../afi = "ipvd " {
description
"For |Pv4.";
}

description
"I Pv4 address famly.";

Iist hell o-adjacencies {
key "l ocal - address adj acent - addr ess"
description "List of hello adjacencies.";

| eaf | ocal -address {
type inet:ipv4-address;
description
"Local address of the hello adjacency.";

| eaf adj acent-address {
type inet:ipv4-address;
description
"Nei ghbor address of the hello adjacency."
}

uses adj acency-state-attri butes;

| eaf peer {
type leafref {
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path “../..[..[..[..].
+ "lIsr-id";
}

description
"LDP peer fromthis adjacency."

... 1../peers/peer/"

} /1 hell o-adjacencies
Yy I/ ipv4d

container ipv6 {
when "../../afi = "ipve " {
description
"For |Pv6.";
}

description
"I Pv6 address famly.";

Iist hell o-adjacencies {
key "l ocal - address adj acent - addr ess”
description "List of hello adjacencies.";

| eaf | ocal -address {
type inet:ipv6-address;
description

"Local address of the hello adjacency.";

| eaf adj acent-address {
type inet:ipv6-address;
description

"Nei ghbor address of the hello adjacency."
}

uses adj acency-state-attri butes;

| eaf peer {
type leafref {
path “../../..[..[..1..1..]..]peers/peer/"
+ "lsr-id";

}

description
"LDP peer fromthis adjacency.";

} /1 hello-adjacencies
} /] ipv6
} /] state

container ipvéd {
when "../afi = "ipvd " {
description
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"For |Pv4.";
}
description
"I Pv4 address famly.";
list target {
key "adj acent-address"
description
"Targeted di scovery parans."”;

| eaf adj acent-address {
type inet:ipv4-address;
description
"Configures a renote LDP nei ghbor and enabl es
ext ended LDP di scovery of the specified
nei ghbor . ";
}
container config {
description
"Configuration data.";
| eaf enable {
type bool ean;
description
"Enabl e the target.";

| eaf | ocal -address {
type inet:ipv4-address;
description
"The | ocal address.";
}
}

contai ner state {

config fal se
description

"Operational state data.";
| eaf enable {

type bool ean;

description

"Enabl e the target.";

| eaf | ocal -address {
type inet:ipv4-address;
description
"The | ocal address.";
}
} /] state

}
Y} I/ ipvad
cont ai ner ipv6 {
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when "../afi = "ipve " {
description
"For |Pv6.";
}
description
"I Pv6 address fanmily.";
list target {
key "adj acent - address"
description

"Targeted di scovery parans.";

| eaf adj acent-address {
type inet:ipv6-address;
description

August 2016

"Configures a renote LDP nei ghbor and enabl es
ext ended LDP di scovery of the specified

nei ghbor.";
}
cont ai ner config {
description
"Configuration data.";
| eaf enable {
type bool ean;
description
"Enabl e the target.";
}

| eaf | ocal -address {
type inet:ipv6-address;
description
"The | ocal address.";
}

}

contai ner state {
config fal se
description

"QOperational state data.";

| eaf enable {
type bool ean;
description
"Enabl e the target.";
}

| eaf | ocal -address {
type inet:ipv6-address;
description
"The | ocal address.";

} /] state
}
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} /] ipv6
} // address-famly
} // targeted
} // discovery

cont ai ner forwardi ng-nexthop {

i f-feature forwardi ng-nexthop-config;
description

"Configuration for forwardi ng nexthop.";

contai ner interfaces {
description

"Alist of interfaces on which forwarding is

di sabl ed. ";

list interface {
key "interface";
description
"List of LDP interfaces.";
| eaf interface {
type npls-interface-ref;
description
"Interface.";

list address-fanmily {
key "afi";
description
"Per-vrf per-af parans."”;
| eaf afi {
type | dp-address-fanily;
description
"Address famly type value.";
}
container config {
description
"Configuration data."
| eaf | dp-disable {
type bool ean;
description

August 2016

"Di sable LDP forwarding on the interface."

}

| eaf m dp-disable {
if-feature mdp;
type bool ean;
description

"Di sabl e nLDP forwarding on the interface.";
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contai ner state {
config fal se
description
"Qperational state data.";
| eaf | dp-disable {
type bool ean;
description
"Di sabl e LDP forwarding on the interface."

}
| eaf m dp-disable {
if-feature ndp;

type bool ean;
description
"Di sabl e nLDP forwarding on the interface.”

}

}
} // address-fanmily
} // list interface
} /] interfaces
} // forwardi ng- next hop
uses policy-container {
if-feature all-af-policy-config;

}
} /1 gl obal

cont ai ner peers {
description
"Peers configuration attributes.";

cont ai ner config {
description
"Configuration data.";
uses peer-authentication {
i f-feature gl obal -sessi on-aut hentication

}

uses peer-attributes;

cont ai ner sessi on-downstream on-demand {

i f-feature session-downstreant on-demand- confi g;
description

"Sessi on downstream on-denand attributes.";
| eaf enable {

type bool ean;

description

""true' if session downstreamon-demand is enabled.";

}

| eaf peer-list {
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type peer-list-ref;
description
"The name of a peer ACL."
}

}
}
contai ner state {
config fal se
description
"Qperational state data.";
uses peer-authentication {
i f-feature gl obal -sessi on-aut hentication

}

uses peer-attributes;

cont ai ner sessi on-downstream on-denand {

i f-feature session-downstreant on-demand- confi g;
description

"Sessi on downstream on-denand attributes.";
| eaf enable {

type bool ean;

description

"“"true' if session downstream on-demand is enabled.";

}

| eaf peer-list {
type peer-list-ref;
description
"The nanme of a peer ACL.";

}
}
}
list peer {
key "lsr-id";

description
"Li st of peers.";

leaf Isr-id {
type yang: dott ed- quad;
description "LSR ID.";
}

cont ai ner config {
description
"Configuration data.";
| eaf adm n-down {
type bool ean;
default false
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description
""true’ to disable the peer.";

}

contai ner capability {
description
"Per peer capability";
container mdp {
if-feature mdp;
description
"nLDP capabilities.";
uses nl dp-capabilities;
}
}

uses peer-af-policy-container {
if-feature all-af-policy-config;

}

uses peer-authentication

uses graceful -restart-attributes-per-peer {
i f-feature per-peer-graceful -restart-config;

}

uses peer-attributes {
i f-feature per-peer-session-attributes-config;

}

contai ner address-fanily {
description
"Per-vrf per-af parans.";
cont ai ner ipv4d {
description
"I Pv4 address famly.";
uses peer-af-policy-container
}
contai ner ipv6é {
description
"I Pv6 address famly.";
uses peer-af-policy-container
} /] ipv6
} // address-fanily
}
contai ner state {
config fal se
description
"QOperational state data.";
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| eaf adm n-down {
type bool ean;
default false
description
""true' to disable the peer.";
}

cont ai ner capability {
description
"Per peer capability";
container mdp {
if-feature mdp;
description
"nLDP capabilities."”;
uses m dp-capabilities;
}
}

uses peer-af-policy-container {
if-feature all-af-policy-config;

}

uses peer-authentication

uses graceful -restart-attributes-per-peer {
i f-feature per-peer-graceful-restart-config;

}

uses peer-attributes {
i f-feature per-peer-session-attributes-config;

}

contai ner address-famly {
description
"Per-vrf per-af parans."”;
cont ai ner ipv4d {
description
"I Pv4 address famly.";
uses peer-af-policy-container

Iist hell o-adjacencies {
key "l ocal - address adj acent - addr ess”
description "List of hello adjacencies.";

| eaf |ocal -address {
type inet:ipv4-address;
description
"Local address of the hello adjacency.";
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}

| eaf adj acent-address {
type inet:ipv4-address;
description
"Nei ghbor address of the hello adjacency."
}

uses adj acency-state-attributes;

| eaf interface {
type npls-interface-ref;
description "Interface for this adjacency.";

} // hell o-adjacencies
} Il ipvad
container ipv6 {
description
"I Pv6 address family.";
uses peer-af-policy-container

Iist hell o-adjacencies {
key "l ocal - address adj acent - addr ess”
description "List of hello adjacencies.";

| eaf | ocal -address {
type inet:ipv6-address;
description
"Local address of the hello adjacency.";

| eaf adj acent-address {
type inet:ipv6-address;
description
"Nei ghbor address of the hell o adjacency.”
}

uses adj acency-state-attributes;

| eaf interface {
type npls-interface-ref;
description "Interface for this adjacency.";

} /1 hello-adjacencies
} /] ipv6
} // address-famly

uses peer-state-derived;

} /] state
Y} I/ list peer
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} /'] peers
} // container npls-ldp

}

/*
* RPCs
*/
rpc npls-1dp-clear-peer {
description
"Clears the session to the peer.";
i nput {
leaf Isr-id {
type union {
type yang: dott ed- quad;
type uint32;

description
"LSR I D of peer to be cleared. If this is not provided
then all peers are cleared";

}
}
}

rpc npl s-1dp-cl ear-hello-adjacency {
description
"Clears the hell o adjacency"”;
i nput {
cont ai ner hel |l o-adj acency {
description
"Li nk adj acency or targettted adjacency. If this is not
provided then all hello adjacencies are cleared"
choi ce hel | o-adj acency-type {
description "Adjacency type."
case targeted {
contai ner targeted {
presence "Present to clear targeted adjacencies."”
description
"Cl ear targeted adjacencies.";
| eaf target-address {
type inet:ip-address;
description
"The target address. If this is not provided then
all targeted adjacencies are cleared";

}
} // targeted

case link {
container link {
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presence "Present to clear |ink adjacencies.";
description

"C ear |link adjacencies.”
| eaf next-hop-interface {

type npls-interface-ref;

description

"Interface connecting to next-hop. If this is not
provided then all |ink adjacencies are cleared.”

| eaf next-hop-address {
type inet:ip-address;
must "../next-hop-interface" {
description
"Applicable when interface is specified.”

description
"I P address of next-hop. If this is not provided
t hen adj acencies to all next-hops on the given
interface are cleared.";
} // next-hop-address

} /1 1ink

rpc npls-1dp-clear-peer-statistics {
description
"Clears protocol statistics (e.g. sent and received
counters).";

i nput {

leaf Isr-id {
type union {
type yang: dott ed- quad;
type uint32;

}

description
"LSR I D of peer whose statistic are to be cleared.
If this is not provided then all peers statistics are
cl eared";

/*

* Notifications
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*/
notification npls-Idp-peer-event {

description
"Notification event for a change of LDP peer operationa
status.";
| eaf event-type {
t ype oper-status-event-type;
description "Event type.";

uses | dp-peer-ref;

}

notification npls-Idp-hello-adjacency-event ({
description
"Notification event for a change of LDP adjacency operationa
status.";
| eaf event-type {
type oper-status-event-type;
description "Event type.";

uses | dp-adj acency-ref;

}

notification npls-Idp-fec-event {
description
"Notification event for a change of FEC status."
| eaf event-type {
type oper-status-event-type;
description "Event type.";

uses | dp-fec-event;

}

notification npls-nldp-fec-event {
description
"Notification event for a change of FEC status.";
| eaf event-type {
t ype oper-status-event-type;
description "Event type.";
}
uses mnl dp-fec-event;
}
}

<CODE ENDS>
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7.

10.

10.

Fi gure 22
Security Considerations

The configuration, state, action and notification data defined using
YANG data nodels in this docunent are likely to be accessed via the
protocol s such as NETCONF [ RFC6241] etc.

Hence, YANG inpl enentati ons MJST comply with the security
requirenents specified in section 15 of [RFC6020]. Additionally,
NETCONF i npl enent ati ons MJUST conply with the security requirenents
specified in sections 2.2, 2.3 and 9 of [RFC6241] as well as section
3.7 of [RFC6536].

| ANA Consi der ations

Thi s docunent does not extend LDP or nlDP base protocol specifiction
and hence there are no | ANA consi derati ons.

Note to the RFC Editor: Please renove | ANA section before the
publi cati on.
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