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Abst r act
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I nt roducti on

Thi s docunment defines YANG [ RFC6020] data nodel for the managenent of
Mul ti-Protocol Label Switching Traffic Engineering (MPLS-TE)

[ RFC3209] tunnels and links. Resource Reservation Protocol (RSVP)

[ RFC2205] signal ed MPLS-TE paths can be represented as tunnels at the
head- end Label Swi tching Router (LSR), and as Label Switched Paths
(LSPs) at the head-end, mid-point and tail-end LSRs.

The data nodel defined in this docunent includes configuration data,
operational state data (status information and counters), execution
requests using RPCs (Renote Procedure Calls), and event notifications
pertaining to MPLS-TE tunnels, LSPs and MPLS-TE enabl ed |inks, as
well as systemw de gl obal MPLS-TE properties that relate to the
behavi or and operation of the TE enabl ed LSR node.

Furt her nodul es augnmenting this data nodel with advanced features can
be handled in a future revision or a separate docunent.

Ter m nol ogy and Not ati on
1. Term nol ogy

The keywords "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].

2. Prefixes in Data Node Nanes

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

Fomm e - - ) B +
| Prefix | YANG nodul e | Reference |
Hom e e oo - S [ S +
| yang | ietf-yang-types | [ RFC6991] |
| inet | ietf-inet-types | [RFC6991] |
F o e e e e oo - R +

Tabl e 1: Prefixes and correspondi ng YANG nodul es
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3. ojectives
This section outlines sone of the design objectives for the nodel

0 |In case of existing inplenmentations, it needs to map the data
nmodel defined in this docunent to their proprietary native data
nmodel . To facilitate such mappi ngs, the data nodel should be sinple.

o The data nodel should be suitable for new inplenentations to use
as is, without requiring a mapping to a different native nodel.

o Mapping to the MPLS-TE M B Mddul e shoul d be cl ear.

o The data nodel should include read-only counters in order to
gather statistics for sent and received octets and packets, received
packets with errors, and packets that could not be sent due to
errors.

o It should be straight forward to augnment the base data nodel for
advanced MPLS-TE feat ures.

4., MPLS-TE Data Model s Overvi ew

MPLS- TE YANG data nodels are defined for various nmanagenent
components including configuration, operational state, execution
commands and event notifications. Follow ng sections provide
overvi ew and sone sel ective exanpl es of these managenent conponents
for global MPLS-TE, MPLS-TE tunnels, MPLS-TE LSPs and MPLS-TE enabl ed
I'inks.

4.1. dobal MPLS-TE Data Mddel Overview

Thi s nodul e defines YANG data nodel for configuration data,
operational state data, execution commands and event notifications
globally for MPLS-TE features

1. dobal MPLS-TE configuration data nodel: The gl obal MPLS-TE
configuration data nodel is a read-wite YANG data nodel that
controls the LSR behavior systemw de. Exanples of such
configuration itens for global MPLS-TE are:

0 Auto-tunnel backup: controls and nmanages the automatic
creation of fast reroute backup tunnels for protected
MPLS- TE enabl ed |i nks.

0 Auto-tunnel mesh-group: controls and nmanages the autonatic
creation of tunnels for nesh-groups.

0 Auto-tunnel one-hop: controls and nmanages the automatic
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creation of 1-hop tunnels on MPLS-TE enabl ed |i nks.
0 Auto-bandwi dth paraneters: controls and nanages the

aut o- bandwi dt h specific systemw de properties.

0 Systemw de Point-to-Miltipoint (P2MP) TE paraneters

o Nanmes for SRLG val ues

o Nanmes for link (extended) administrative groups (AG EAG

0o MLS-TE Diff-Serve classes: controls and manages the Diff-Serve
TE (DS-TE) nodel and TE-cl ass maps

0 Systemw de capabilities for TE LSP re-optinization e.qg.

0 Re-optimzation tinmes (periodic interval
installation, cleanup)

0 Systemw de capabilities for MPLS TE link fl ooding e.g.

o0 Periodic flooding interval, bandw dth threshold val ues.

0 MPLS-TE tunnel tenplates: These are tenplates that can be used
to instantiate tunnels and LSPs with identical configuration
properties.

0 Systemwi de capabilities that affect the originating,
traversing and termnating LSPs. For exanple:

o CSPF nmetric (TE or 1GP)

0o Handling for over-|oaded nodes

0 (Soft) preenption paraneters

0 Path protection paraneters at the head-end LSR
o Fast reroute paraneters

2. dobal MPLS-TE state data nodel: The gl obal MPLS-TE state data
nmodel is a read-only YANG data nodel. This nodul e defines system

wi de operational data for various MPLS-TE features. Exanples of such
systemw de MPLS-TE states are:

0 dobal statistics (signaling, admssion, preenption, flooding)
0 dobal counters (nunber of tunnel s/LSPs/Iinks)

3. dobal MPLS-TE execution data nodel: The gl obal MPLS-TE execution
nodel facilitates issuing commands to an LSR node and optionally
returning responses. This nodel uses RPC operations and contains
optional read-only input and output data. Exanples of such gl oba
MPLS- TE conmmands are

0 Cear global MPLS-TE statistics of various features
4. dobal MPLS-TE events notification data nodel: The gl obal MPLS-
TE events notification nodel uses configuration data for
registration. Node notifies the registered events to the server
using notification nmessages. Notifications carry read-only data in
the nmessages. Exanple of such global MPLS-TE events are:

0 Backup tunnel FRR active and not-active state transition events
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4.2. WNMPLS-TE Tunnel Data Mbdel Overview

This nodul e defines configuration data, operational state data,
execution conmands and event notifications for MPLS-TE tunnels and is
appl i cabl e to head-end LSRs.

1. MPLS-TE tunnels configuration data nodel: The configuration data
model is a read-wite YANG data nodel. This nodul e defi nes
configuration itens for the MPLS-TE tunnels. Exanples of such
configuration itens are

Name

Admi n-state

Tunnel -type (such as P2P, P2MP)

Routing properties (such as auto-route announce,
forwar di ng adj acency)

Forwar di ng properties (such as traffic class
based tunnel sel ection)

Static route information

LDP over tunnel paraneters

0 Quality of Service (QS) policy paraneters

(@) O O0OO0Oo

O O

2. MPLS-TE tunnel state data nodel: The MPLS-TE tunnel state data
nmodel is a read-only YANG data nodel. This nodul e defines
operational state data for MPLS-TE tunnels at the head-end LSRs.
Exanpl es of such MPLS-TE tunnel states are:

0 Name
0 Tunnel creation information (tine
and trigger: static-configuration/auto-tunnel)
o State information (Up/Down: when and reason)
o Traffic counters
0 History of events

3. MPLS-TE tunnel execution data nodel: The execution nodel
facilitates issuing conmands to an LSR node and optionally returning
responses. This nodel uses RPC operations and contains optiona
read-only input and output data. Exanple comrands for MPLS-TE
tunnel s are:

0 Cear statistics for all or for individual tunnels

4. MPLS-TE tunnel events notification data nodel: The notification
nmodel uses configuration data for registration. Node notifies the
regi stered events to the server using notification nessages.
Notifications carry read-only data in the nessages. Exanple events
for MPLS-TE tunnel s are:
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0 Tunnel creation and del etion events
o Tunnel state transition events

4.3. WMPLS-TE Tunnel LSP Data Mddel Overview

Thi s nodul e defines configuration data, operational state data,
execution conmands and event notifications for MPLS-TE tunnel LSPs
and is applicable to head-end, md-point and tail-end LSRs.

1. MPLS-TE tunnel LSP configuration data nodel: The configuration
data nodel is a read-wite YANG data nodel conponent. This nodul e
defines configuration items for the MPLS-TE tunnel LSP properties.
Exanpl es of such MPLS-TE tunnel LSP configuration itens are:

o0 Name

o0 Signaling properties (such as bandwi dth, class-type,
set-up and hold priorities)

0 Path-conputation paraneters (dynamic path, explicit path,
cost-limt, hop-linmt, metric type,
affinity paranmeters (colors))

2. MPLS-TE tunnel LSP state data nodel: The MPLS-TE tunnel LSP state
data nodel is a read-only YANG data nodel . Thi s nodel defines the
operational state data for MPLS-TE tunnel LSPs for head-end, m d-
point and tail-end LSRs. Exanple states data for MPLS-TE tunnel LSPs

are:
0 Name
0 LSP creation information (tine)
o State information (Up/Down: when and reason)
0 MPLS-TE attribute-set nanme
0o Signaling information (Explicit Route bject,
Record Route Object, bandw dth, egress and ingress |inks)
0 FRR information (status, type of protection, backup tunnel)
o Soft preenption properties
o Path protection properties
o Statistics
0 History of events

3. MPLS-TE tunnel LSP execution data nodel: The execution nodel
facilitates issuing conmands to an LSR node and optionally returning
responses. This nodel uses RPC operations and contains optiona
read-only input and output data. Exanples of such conmands for
MPLS-TE tunnel LSPs are

o Trigger re-optimzation on all or on individual LSP

o Trigger path protection sw tchover on an individual LSP
0o Trigger LSP path switchover on an individual LSP
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0 Cear TE statistics for all or for individual LSPs

4. MPLS-TE tunnel LSP events notification data nodel: The
notification nodel uses configuration data for registration. Node
notifies the registered events to the server using notification
messages. Notifications carry read-only data in the nessages.
Exanpl es of such events for MPLS-TE LSPs are:

LSP creation and del etion events

LSP state transition events

LSP re-optim zation including trigger reason

Fast Reroute (protection availability, activation) events
LSP signaling events

Aut o- bandwi dt h changes

Path protection events

(Soft) Preenption events

OO0OO0OO0OO0OO0OO0OOo

MPLS- TE Li nk Data Model Overvi ew

Thi s nodul e defines configuration data, operational state data,
execution commuands and event notifications for MPLS-TE enabl ed |i nks
on an LSR

1. MPLS-TE link configuration data nodel: The configuration data
nmodel is a read-wite YANG data nodel conponent. This nodel defines
configuration itens for MPLS-TE enabled |inks used to advertise in TE
topol ogy dat abase. Exanples of such configuration itens for MPLS-TE
enabl ed |inks are:

o Nane
0 Maxi mum reservabl e bandw dt h, bandw dth constraints (BC) val ues
o Diff-serve nodel type (e.g. Russian Doll Model)
0 (Extended) Administrative groups (AG and EAGs)
0 SRLG val ues
o TE netric val ue
o Flooding paraneters
o Flooding intervals and threshold val ues
0 RSVP Paraneters

0 RSVP authentication paraneters
0 RSVP refresh reduction paraneters
0 RSVP hello paraneters
0 RSVP graceful restart (GR
o Fast reroute backup tunnel properties (such as static,
aut o-tunnel)

2. MLS-TE link state data nodel: The MPLS-TE link state nodel is a
read-only YANG data nodel. This nodel defines operational state data
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for MPLS-TE enabl ed links for an LSR node. Exanples of such state
data for MPLS-TE links are

0 Name

State informati on (UP/ Down: when and reason)

0o |G information
o | GP nei ghbor
o IGP netric

0 Bandwi dth information: nmaxi num bandwi dth, reserved bandwi dth
at different priorities, available bandwi dth at different
priorities and for each class-type (CT)

0 List of adnmitted LSPs (name, bandw dth val ue and pool, tine,
priority)

0 Statistics: state counters, flooding counters, adm ssion
counters (accepted/rejected), preenption counters

0 History of events

o

3. MPLS-TE link execution data nodel: The execution nodel
facilitates issuing commands to an LSR node and optionally returning
responses. This nodel uses RPC operations and contains optiona
read-only input and output data. Exanples of such commands for MPLS-
TE links are:

0 Clear TE statistics for all or for individual |inks
o Trigger imediate flooding for all TE links

4. MPLS-TE link events notification data nodel: The notification
nodel uses configuration data for registration. Node notifies the
regi stered events to the server using notification nessages.
Notifications carry read-only data in the nessages. Exanple events
for MPLS-TE links are as follow ng:

Li nk creation and del eti on events
Link state transition events
(Soft) preenption trigger events
Fast reroute activation events

O o0oo0oo

5. High-level Tree Structure of MPLS-TE Data Mode

The nmodule, "ietf-npls-te", defines the YANG data nodel for various
managenment conponents (configuration, operational, execution and
notification) within MPLS-TE. The data nodul e incl udes nodul es for
gl obal MPLS-TE, tunnels, LSPs and links and the tree structure is
organi zed as shown bel ow.

The followi ng notations are used for the data tree.
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<status> <fl ags> <nane> <opts> <type>

<st at us>

+ for
x for
o for

<flags> i
rw for
ro for
-x for
-n for

<nane> is

is one of:

current
deprecat ed
obsol et e

s one of:
read-write configuration data
read-only non-configuration data
execution rpcs
notifications

t he nane of the node

Cct ober 27, 2014

If the node is augnented into the tree from another nodule, its name
is printed as <prefix>: <name>

<opts> is

one of:

? for an optional |eaf or node
! for a presence container
* for aleaf-list or |ist

Br acket

Curly braces {<condition>} for optiona

s [<keys>] for a list’'s keys

condi ti ona

Col on :

Ellipses ("...") subtree contents not shown

for marking case nodes

feature that make node

<type> is the name of the type for leafs and leaf-lists.

nmodul e i et
+--rw
+--rw
+--rw
+--rw
+--1r0
+--1r0
+--ro
+--ro0

rpcs:
+---X
+---X
+---X
+---X

notificat
+---n

Gandhi, et a

f-mpls-te
tunnel s-cfg!
| sps-cfg!

I'i nks-cfg!
gl obal - cf g!
t unnel s- oper
| sps-oper

I i nks- oper
gl obal - oper

tunnel s-rpc

| sps-rpc

gl obal -rpc
I'inks-rpc

i ons:

tunnel s-noti f

. Expires April 30, 2015
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+---n |l sps-notif
+---n links-notif
+---n global -notif

As shown, data tree structure is organi zed by MPLS-TE data nodul es,
whi ch are gl obal MPLS-TE, tunnels, LSPs and |inks.

Each of this data nodel nodul e contains various managenent conponents
i ncludi ng configuration, operation, execution and notification.

6. MPLS-TE d obal Data Mddel Subtree Structure

Thi s docunment defines the YANG data nodel subtree for gl obal
MPLS TE configuration, state, RPCs and notifications as
fol | ows:

+--rw gl obal - cf g!
+--rw pat h-sel ection
| +--rwcost-limt? ui nt 32

| +--rwinterval? ui nt 32
+--rw m ni muminterval ? ui nt 32
+-rwnultiplier? ui nt 32

| +--rwhop-limt? ui nt 32

| +--rwmetric? ntt:path-netric-type

| +--rwtiebreaker? ntt: path-tiebreaker-type
+--rw bfd!

| +--rwtype? ntt:bfd-type

| +--rw encap- node? nt t : bf d- encap- node-t ype
| +--rw bringup-tinmeout? ui nt 32

| +--rw danpeni ng? ui nt 32

| +--rwlsp-ping

| | +--rwdisable? bool ean

I

I

|

+--rw | oggi ng-events
| +--rw(type)?

| +-:(all)

| | +--rwall!

| +--: (bfd-status)

| | +--rw bfd-status!

[ +--:(link-status)

| | +--rw link-status!

| +--: (Il sp-status)

| | +--rwlsp-status!

| | +-rwall? bool ean

| | +--rw event s* nmt:|sp-status-event-type
[ +--:(cspf-failure)

| +--rw cspf-failure!

+--rw tunnel -tenpl at es* [ nane]
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+--rw nane
+--rw source?
+--rw fast-reroute!
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string
i net:ip-address

| +--rw bandwi dt h- protect? bool ean
| +--rw node-protect? bool ean
+--rw record-route? bool ean
+--rw si gnal ed- nane? string
+--rwopriority

| +--rw setup? uint8

| +--rw hol d? uint8

+--rw soft-preenption? bool ean

+--rw si gnal ed- bandwi dt h
+--rw type?

+--rw val ue? ui nt 32

ntt: bandw dt h-type

I
I
+--rw (style)?
| +--:(affinity-hex)
| | +--rwaffinity-hex
| | +--rw val ue? ui nt 32
| ] +--rw mask? ui nt 32
| +--:(affinity-name)
| +--rw affinity-nane
[ +--rw constrai nts* [action]
| +--rw action nmt:affinity-action-type
| +--rw constraint
| +--rw affinity-list* [nane]
| +--rw hame string
+--rw | oggi ng-events
| +--rw (type)?
| +-:(all)
| | +--rwall!
| +--: (bfd-status)
| | +--rw bfd-status!
| +--:(link-status)
[ | +--rwlink-status!
| +--: (Il sp-status)
| | +--rwlsp-status!
| | +-rwall? bool ean
| | +--rw event s* nmt:lsp-status-event-type
| +--:(cspf-failure)
[ +--rw cspf-failure!
+--rw aut o- bandwi dt h!
| +--rwoverflowthreshol d? ui nt 32
| +--rwoverflowlimt? ui nt8
| +--rw underfl owthreshol d? ui nt 32
| +--rwunderflowlimt? uint8
| +--rwcollect-only? bool ean
| +--rw application-frequency? ui nt 32
|  +--rw bandwi dth-1imt
et al. Expires April 30, 2015 [ Page 12]
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| +--rwmn-limt? ui nt 32
+--rwmax-limt? ui nt 32
+--rw (routing-proprties)?
+--: (autoroute)
| +--rw autoroute!
+--rw routing-af s* i net:ip-version
+-rw (nmetric-type)?
+--:(metric)

I

I

||

||

|

| | +--rwnmetric? ui nt 32
| +--:(relative-netric)

| | +--rwrelative-netric? ui nt 32
| +--:(absolute-netric)

| | +--rw absolute-netric? ui nt 32
| +--:(forwardi ng-adjacency)

| +--rw forwardi ng- adj acency!

[ +--rw hol dti ne? ui nt 32

| +--rw routing-afs* i net:ip-version
+

--rw (forwardi ng-property)?
+--: (forwarding-cl ass)
| +--rw forwarding-cl ass
| +--rw cl ass? uint8
+--: (forwardi ng- group)
+--rw forwardi ng- group
+--rw cl asses* uint8

I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
+-
I
|

-rw aut o-tunnel - mesh* [ mesh- group]
+--rw nesh- group ui nt 32
+--rw tenpl at e- nane? string
| +--rw one-hop-only? bool ean
+--rw tenpl at e- nane? string
+--rw nhop-onl y? bool ean

+--rw | oad- share-properties

| +--rw unequal!

| +--rw bandw dt h- based? bool ean
+--rw gl obal -tiners

| +--rw | sp-bw hol d-del ay? ui nt 32
| +--rw |sp-preenption-del ay? ui nt 32
| +--rw topol ogy-hol ddown-si gerr? ui nt 32
+--rw topol ogy-fl oodi ng!

| +--rw flooding-interval? ui nt 32

| +--rw flooding-threshol ds

I +-rw (type)?

| +--:(singl e-step)

| | +--rw up-step? uint8

| | +--rw down-step? uint8

| +--:(mul tipl e-steps)

[ +--rw up-steps* [val ue]

| | +--rw val ue uint8

| +--rw down- st eps* [val ue]
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6.

1.

[ +--rw val ue ui nt8
+--rw gl obal -reoptim zation!

| +--rwinterval? ui nt 32
| +--rwinstallation-delay? ui nt 32
| +--rw cl eanup-del ay? ui nt 32

+--rw softpreenption-te!
| +--rw softprenption-tinmeout? ui nt 32
+--rw affinity-maps
| +--rw affinity-maps* [name]
+--rw nane string
+-rw (type)?
+--:(val ue)

I

I

I

| | +--rw val ue? ui nt 32
| +--:(bit-index)

| +--rw bit-index? ui nt 32
+--rw srl g-maps

| +--rw srlg-maps* [ nane]

| +--rw name string

| +--rw val ue? ui nt 32

+--rw admi n-wei ght ? ui nt 32
+--rw ds-te!
| +--rw bc-nodel ? ntt: bc-nodel -type
| +--rwte-class* [class-index]
| +--rw cl ass-i ndex uint8
I
I

+--rwpriority? ui nt8
+--rw bc-val ue? ui nt 8

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
| +--rw auto-bw

| | +--rwstats-collection-interval? ui nt 32
| +--rwtail-signaling

| | +--rwadvertise-explicit-null? bool ean
+--ro global -state

| +--ro tunnel -tenpl ates-state

[ | +--ro tunnel-tenplate* [nane]

| | +--ro name string

+---x gl obal -rpcs
| +---Xx te-gl obal -rpcs-to-be-defined

+---n gl obal -notifications
| +---n te-gl obal -notifications-to-be-defined

MPLS- TE d obal Tunnel -tenplate Lists

The data nodel for tunnel-tenplates presented in this docunent uses a

flat list of tunnel-tenplate(s). Each tunnel-tenplate in the |ist

identified by its nane. A tunnel-tenplate is a configuration
tenpl ate that can be used to instantiate tunnels and LSPs with

is
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i dentical properties.

There is one list for MPLS-TE tunnel -tenpl ate configurations
("/global -cfg/tunnel -tenplates") and a separate list for operational
state data ("/gl obal -state/tunnel -tenpl ates").

7. WNPLS-TE Tunnel Data Mbdel Subtree Structure
Thi s docunent defines the YANG data nodel subtree for

TE tunnel configuration, state, RPCs and notifications as
fol |l ows:

+--rw tunnel s-cfg!
+--rw tunnel * [nane type]

+--rw nane string
+-rw type ntt:tunnel -type
+--rwidentifier? ui nt 16
+--rw description? string
+--rw adm n- node? enuner ati on
+--rw pat h-protection? bool ean
+--rw backup? bool ean
+--rw | oad- share? ui nt 32
+--rw aut o- bandwi dt h!
+--rw overfl owt hreshol d? ui nt 32
+--rwoverflowlimt? ui nt 8
+--rw underfl owt hreshol d? ui nt 32
+--rw underflowlimt? ui nt 8
+--rw col l ect-only? bool ean

I

I

|

I

I

| +--rw application-frequency? ui nt 32
|  +--rw bandwidth-linit

| +-rwmn-limt? ui nt 32

| +--rwmax-limt? ui nt 32

+--rw (forwardi ng-property)?

| +--:(forwarding-class)

| | +--rw forwarding-cl ass

| | +--rw cl ass? uint8

| +--:(forwarding-group)

| +--rw forwardi ng-group

[ +--rw cl asses* uint8

+--rw (routing-proprties)?

| +--:(autoroute)

| | +--rw autoroute!

| +--rw routing-afs* i net:ip-version
| +-rw (nmetric-type)?

| +--:(metric)

| | +--rwnetric? ui nt 32
| +--:(relative-netric)
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||
||
||
|+
I

I

I

+--rw
|-
|-
+--TW
|-
|
|
|
|
+

--rw
+- -
+- -

+--rw
+- -
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| +--rwrelative-nmetric? ui nt 32
+--:(absolute-netric)
+--rw absolute-metric? ui nt 32
: (forwardi ng- adj acency)
+--rw forwardi ng- adj acency!
+--rw hol dti nme? ui nt 32
+--rw routing-afs* i net:ip-version
backup- bandw dt h
rw val ue? ui nt 32
rwtype? nt t : backup- bandwi dt h-type

bi di recti onal

rw associ ation

+--rwid? ui nt 32

+--rw source? i net:ip-address

+--rw gl obal - source? i net:ip-address

+-rw type? ntt: bidir-association-type
destination* [address]

rw addr ess i net:ip-address

rw pat hs* [index]

+--rw i ndex uint8

+-rw (type)?

| +--:(dynamic)

| | +--rw dynamc? bool ean
| +--:(explicit)

| +--rw explicit

| +--rw hops* [index]

|

I

I

+--rw i ndex uint8
+--rw hop- addr ess? ntt: hop-address-type
+--rw hop-action? ntt: hop-action-type
+--rw i gp-constraint
| +--rwigp? enuneration
| +--rw area-level? ui nt 32
+--rw no-cspf? bool ean
+--rw | ockdown? bool ean

(tunnel -type)?
s (p2p-properties)
+--rw p2p-properties* [index]

+--rw destination? | eaf r ef
+--rw i ndex | eaf r ef
+--rw source? i net:ip-address

+--rw fast-reroute!
| +--rw bandwi dt h-protect? bool ean

| +--rw node-protect? bool ean
+--rw record-route? bool ean
+--rw si gnal ed- nane? string

+--rwopriority
| +--rw setup? uint8
| +--rw hol d? uint8
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+--rw soft-preenption? bool ean
+--rw si gnal ed- bandwi dt h
+--rw type? ntt: bandw dt h-type

+--rw val ue? ui nt 32

| +--rw event s*
+--:(cspf-failure)
+--rw cspf-failure!
+--:(p2np- properties)
+--rw p2np-properties* [|sp-index]
ui nt 32

mtt:|sp-status-event-type

I I

I I

| | |

I I I

| | +-rw (style)?

| | | +--:(affinity-hex)

| | | | +--rwaffinity-hex

| | | +--rw val ue? ui nt 32

| | | +--rw mask? ui nt 32

| | | +--:(affinity-nane)

| | | +--rw affinity-nane

| | | +--rw constrai nts* [action]

| | | +--rw action nmt:affinity-action-type
| | | +--rw constraint

| | | +-rw affinity-list* [nane]
| | | +--rw nanme string

| | +--rw pat h-sel ection

| | | +--rwcost-limt? ui nt 32

| | | +--rwhop-limt? ui nt 32

| | | +--rwnetric? nmt:path-netric-type
| | | +--rwtiebreaker? ntt: path-tiebreaker-type
| | +--rw bfd!

| | | +-rwtype? ntt:bfd-type
| | | +--rw encap- node? nt t: bf d- encap- node-t ype
| | | +--rw bringup-tineout? ui nt 32

| | | +--rw danpeni ng? ui nt 32

| | | +--rwlsp-ping

| | | | +--rwdisable? bool ean

| | | | +--rwinterval? uint32

| | |  +--rw nmininuminterval ? ui nt 32

| | | +--rwmnultiplier? ui nt 32

| | +--rw | oggi ng-events

| | +-rw (type)?

| | +--:(all)

| | | +-rwall!

| | +--:(bfd-status)

| | | +--rw bfd-status!

| | +--:(link-status)

| | | +--rw link-status!

| | +--: (I sp-status)

| | | +--rwlsp-status!

| | | +--rwall? bool ean

I I

I I

| |

I

I

I

+--rw | sp-index
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+--rw p2np- pat h- group* [ pat h-i ndex]

| +--rw path-index ui nt 32
| +--rw destination? | eaf r ef
| +--rwindex? | eaf r ef
+--rw source? i net:ip-address

+--rw fast-reroute!
| +--rw bandwi dt h-protect? bool ean

| +--rw node-protect? bool ean
+--rw record-route? bool ean
+--rw si gnal ed- nane? string

+-rwopriority
| +--rw setup? uint8
| +--rw hol d? ui nt8
+--rw soft-preenption? bool ean
+--rw si gnal ed- bandwi dth
| +--rwtype? ntt: bandw dt h-type
| +--rw val ue? ui nt 32
+--rw (style)?
+--:(affinity-hex)
| +--rw affinity-hex
| +--rw val ue? ui nt 32
[ +--rw nmask? ui nt 32
+--:(affinity-nane)
+-rw affinity-nane
+--rw constraints* [action]
+--rw action nmt:affinity-action-type
+--rw constraint
+-rw affinity-list* [nange]
+--rw hane string

--rw pat h-sel ection
+--rw cost-limt? ui nt 32
+--rw netric? nmt:path-netric-type
+--rw tiebreaker? ntt: path-tiebreaker-type
--rw bfd!
+--rw type? ntt:bfd-type
+--rw encap- node? nt t : bf d- encap- node-t ype
+--rw bringup-tineout? ui nt 32
+- -rw danpeni ng? ui nt 32
+--rw | sp-ping
| +--rw disabl e? bool ean

| +--rwinterval? ui nt 32
+--rw m ni numinterval ? ui nt 32
+-rwnultiplier? ui nt 32
+--rw | oggi ng-events
+-rw (type)?
+-:(all)
| +--rwall!

I
I
|
I
I
I
I
I
|
I
I
+
I
| +--rwhop-limt? ui nt 32
|
I
+
I
I
I
|
I
I
I
I
I
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+--: (bfd-status)
| +--rw bfd-status!
+--:(link-status)
| +--rwlink-status!
+--: (Il sp-status)
| +--rwlsp-status
| +-rwall? bool ean
| +--rw event s* nmt:lsp-status-event-type
+--:(cspf-failure)
+--rw cspf-failure!

+---X tunnel s-state
| +---x tunnel s-state-to-be-defined

+---X tunnel s-rpc
| +---x tunnel s-rpcs-to-be-defined

+---n tunnel s-notif
| +---n tunnels-notifications-to-be-defined

7.1. MPLS-TE Tunnel Lists

The data nodel for tunnels-cfg presented in this docunent uses
a flat list of tunnels. Each tunnel in the list is
identified by its nane and a mandatory "tunnel -type"

There is one list for configured MPLS-TE tunnels
("/tunnel s-cfg/tunnel "), and a separate list for the
operational state of all MPLS-TE tunnels

("/tunnel s-state/tunnel ™).

8. MPLS-TE Tunnel LSPs Data Mddel Subtree Structure
Thi s docunent defines the YANG data nodel subtree for
TE LSP configuration, state, RPCs and notifications as
the following tree structure
+--rw | sps-cfg
|  +--rw lsp* [nane]

| | +--rw name string
| | +--rwlsp-configuration-to-be-defined
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+--ro | sps-state

| +--ro Isp* [nane]

| | +--ro name string

| | +--ro |sp-operational-state-to-be-defined

+---x |l sps-rpc
| +---x Isp-rpcs-to-be-defined

+---n | sps-notif
| +---n Isp-notifications-to-be-defined

8.1. MPLS-TE Tunnel LSP Lists

The data nodel for |sps-cfg presented in this docunent uses a
flat list of Isps. Each LSP in the list is identified by its
nare.

There is one list for MPLS-TE tunnel LSP configurations
("/1sps-cfg/lsp"), and a separate list for the operational
state of all MPLS-TE tunnel LSPs ("/Isps-state/lsp").

9. MPLS-TE Links Data Mbdel Subtree Structure

Thi s docunent defi nes the YANG data nodel subtree for
TE |link configuration, state, RPCs and notifications as
foll ows:

+--rw links-cfg
+--rw | i nk* [ name]

+--rw nane string

+--rw adm n-wei ght ? ui nt 32

+--rw reservabl e- bandwi dt hs

| +--rw bc-nodel ? ntt: bc-nodel -type
+--rw val ue-type? bool ean

+--rw bandwi dt h-constraints
+--rw maxi numr eservabl e? ui nt 32

I

I

|

[ +--rw bc0? ui nt 32
| +--rw bcl? ui nt 32
| +--rw bc2? ui nt 32
| +--rw bc3? ui nt 32
| +--rw bc4? ui nt 32
| +--rw bc5? ui nt 32
[ +--rw bc6? ui nt 32
| +--rw bc7? ui nt 32

+--rw fl oodi ng-t hreshol ds
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| +--rw (type)?

| +--:(singl e-step)

| | +--rw up-step? uint8
[ | +--rw down-step? uint8
| +--:(mul tiple-steps)

| +--rw up-steps* [val ue]

I

I

|

| +--rw value ui nt8
+--rw down- st eps* [val ue]
+--rw val ue uint8
--rw link-affinities
+-rw (type)?
+--: (bitmap)

+--: (bi t map- ext ended)
| +--rw bitnmap-extended? ui nt 32
+--: (nanes)

+
I
| . .
| | +--rw bitmap? ui nt 32
I
|
I
| +--rw nanes* [ nane]

I

+--rw name string
+--rw shared-risk-1ink-group* [nane]
| +--rw name string

+--rw fast-reroute-backup
+-rw (type)?
+--: (confi gured- backups)
| +--rw configured-backups* [ nane]

| +--rw name string
+- - : (aut o- backup)
+--rw nanme? string
+--rw source? i net:ip-address

+--rw fast-reroute!
| +--rw bandwi dt h-protect? bool ean

| +--rw node-protect? bool ean
+--rw record-route? bool ean
+--rw si gnal ed- nane? string

+--rwopriority

| +--rw setup? uint8

| +--rw hol d? uint8

+--rw soft-preenption? bool ean
+--rw si gnal ed- bandwi dt h

| +--rwtype? ntt: bandw dt h-type
| +--rw val ue? ui nt 32

+-rw (style)?

| +--:(affinity-hex)

| | +--rwaffinity-hex

| +--rw val ue? ui nt 32

| +--rw mask? ui nt 32

| +--:(affinity-nange)

| +--rw affinity-nane

| +--rw constrai nts* [action]
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+--rw action nmt:affinity-action-type
+--rw constraint
+-rw affinity-list* [nane]
+--rw nane string

+--rw application-frequency? ui nt 32
+--rw bandwi dth-1limt
+--rwmn-limt? ui nt 32
+--rw max-limt? ui nt 32
--rw (routing-proprties)?

I

I

|

I

+--rw | oggi ng-events

| +--rw (type)?

| +--:(all)

| | +--rwall!

| +--:(bfd-status)

[ | +--rw bfd-status!

| +--:(link-status)

| | +--rw link-status!

| +--: (Il sp-status)

| | +--rw | sp-status!

| | +-rwall? bool ean

[ [ +--rw event s* nt:lsp-status-event-type
| +--:(cspf-failure)

| +--rw cspf-failure!

+--rw aut o- bandwi dt h!

| +--rw overfl owthreshol d? ui nt 32
| +--rwoverflowlimt? uint8
| +--rw underfl owthreshol d? ui nt 32
|  +--rwunderflowlimt? uint8
| +--rwcollect-only? bool ean
I

I

|

I

+

+--:(autoroute)
| +--rw autoroute!
+--rw routing-afs* i net:ip-version
+-rw (nmetric-type)?
+--:(metric)

I

I

|

|

||

| | +--rwnetric? ui nt 32
| +--:(relative-netric)

| | | +--rwrelative-nmetric? ui nt 32
| +--:(absolute-netric)

| +--rw absolute-metric? ui nt 32
| +--:(forwarding-adjacency)

| +--rw forwardi ng- adj acency!

| +--rw hol dti nme? ui nt 32

| +--rw routing-af s* i net:ip-version

+--rw (forwarding-property)?

| +--:(forwarding-class)

| | +--rw forwarding-class

| +--rw cl ass? uint8
| +--:(forwarding-group)
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9.

10.

| +--rw forwardi ng- group
| +--rw cl asses* uint8
+--rw |ink-protection-only? bool ean
+--rw bandw dt h- prot ecti on? bool ean
+--rw backup- pat h-conput ati on?

aut o- backup- pat h- conput ati on-type

+--ro links-state

| +--ro link* [nane]

| | +--ro nane string

| | +--ro link-operational-state-to-be-defined

+---X links-rpc
| +---x link-rpcs-to-be-defined

+---n links-notif
| +---n link-notifications-to-be-defined
1. MPLS-TE Link Lists

The data nodel for |inks-cfg presented in this docunent uses a flat
list of links. Each link in the list is identified by its nane.

There is one list for MPLS-TE |ink configurations

("/links-cfg/link"), and a separate list for the operational state of
all MPLS-TE links ("/links-state/link").

MPLS- TE YANG Generic Types Mdul e

modul e ietf-npls-te-types {

nanespace "urn:cisco: parans: xm : ns: yang: npl s-te-types"

/* Replace w th | ANA when assigned */
prefix "mpls-te-types";

inmport ietf-inet-types { prefix inet; }

organi zati on
"Cisco Systens
170 West Tasman Drive
San Jose, CA 95134-1706
USA";

cont act
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"Rakesh Gandhi rgandhi @i sco.com
Tarek Saad tsaad@i sco. com
Robert Sawaya rsawaya@i sco. cont;

description
"This nodul e contains a collection of generally
useful MPLS-TE specific
derived YANG data types.";

revision 2014-10-27 {
description
"Initial revision.";

}
[ * Typedefs for MPLS-TE */

typedef bc-nodel -type {
description
"Di ff-Serve TE Bandwi dth Constraint nodel type.";
type enuneration {
enum rdm {
description
"Russi an Dol | bandw dth constraint nodel type.";
}
enum mam {
description
"Maxi mum Al | ocati on bandw dth constraint nodel type.";

}

enum mar {
description
"Maxi mum Al | ocation with Reservation
bandwi dt h constraint nodel type.";

}

}
default rdm

}

typedef bandw dt h-type {

description "MPLS-TE tunnel bandw dth type";
type enuneration {

enum CTO;

enum CT1,;

enum CT2;

enum CT3;

enum CT4;

enum CT5;

enum CT6;

enum CT7;
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}
default CTO;

}

typedef | sp-status-event-type {
description "Tunnel LSP status event type.";
type enuneration {
enum bandwi dt h- change;
enum i nsuf fi ci ent - bandw dt h;
enum record-rout e;
enum rerout e;
enum st at e;
enum swi t chover;

}

typedef bandw dth-unit-type {
description "Bandwi dth unit type.";
type enuneration {
enum Gps;
enum Maps;
enum Kbps;

}
defaul t Kbps;
}

typedef backup-bandw dt h-type {

description "FRR backup tunnel bandwi dth protection type.";
type enuneration {

enum BQO;

enum BC1,;

enum BC2;

enum BC3;

enum BC4,

enum BC5;

enum BCS;

enum BC7;

enum BC- any;

}
default BC-any;
}

typedef tunnel-type {
type enuneration {
enum p2p {
description
"MPLS- TE poi nt-to-point tunnel type.";
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enum p2nmp {
description
"MPLS- TE point-to-multipoint tunnel type."
}
}
default p2p;
description

"Possi bl e MPLS-TE tunnel types, default is point-to-point.";
}

typedef hop-address-type {
type inet:ip-address;
}

typedef hop-action-type {
type enuneration {
enum i nclude-strict {
description "lInclude strict hop.";
}

enum i ncl ude-1 oose {
description "Include | oose hop."

enum excl ude {
description "Exclude strict hop.";
}
}

default "include-strict”;

}

typedef bfd-type {
type enuneration {
enum cl assi cal {
description "BFD cl assical session type."
}

enum seamnl ess {
description "BFD seanl ess session type.";
}

default "classical";

}

typedef path-netric-type {
type enuneration {
enum i gp;
enum t e;

}
default igp;
description "Path nmetric for CSPF.";
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}

typedef path-tiebreaker-type {
type enuneration {
enummn-fill;
enum nmax-fill;
enum r andom
}
default mn-fill;
description
"Possi bl e CSPF path tiebreakers for MPLS-TE tunnels."

}

typedef bidir-association-type {
type enuneration {
enum cor out ed;
enum non- cor out ed;

defaul t non-corout ed;
description
"Possi bl e types of bidirectional tunnel association.”

}

typedef bfd-encap-node-type {
type enuneration {
enum gal
enum i p;

default ip;

description
"Possi bl e BFD transport nodes when runni ng over MPLS-TE

LSPs. ";

typedef affinity-action-type {

type enuneration {
enum i ncl ude;
enum excl ude;
enum i ncl ude-strict;
enum excl ude-al | ;

}

description
"Possible handling for affinity.";
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11. MPLS TE Yang Modul e
modul e ietf-npls-te {
nanespace "urn:cisco: parans: xnm :ns:yang:ietf-npls-te";

/* Replace w th | ANA when assigned */
prefix "mpls-te";

inmport ietf-inet-types { prefix inet; }
inmport ietf-npls-te-types { prefix ntt; }

organi zati on
"Ci sco Systens
170 West Tasman Drive
San Jose, CA 95134-1706
USA";

cont act
"Rakesh Gandhi rgandhi @i sco.com
Tarek Saad tsaad@i sco. com
Robert Sawaya rsawaya@i sco. cont';

description
"Data nodel for MPLS-TE configuration, state, execution and
notifications.";

revision 2014-10-27 {
description
"Initial revision.";

}

/* Groupings for MPLS-TE */
groupi ng | sp-properties {

choi ce tunnel -type {

/* Point-to-point LSP properties */

list p2p-properties {
when "/tunnel s-cfg/tunnel/type = p2p"
key "index";
uses pat h-option-reference;

description "An index identifying a set of LSP
properties";

uses signaling-properties;
uses affinity-properties;
uses pat h-conput ati on-properties;
uses bfd-properties;
uses | oggi ng-events;
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}

}

[* Point-to-multipoint LSP properties */
|ist p2np-properties {
when "/tunnel s-cfg/tunnel/type = p2nmp";
key "I sp-index";
| eaf |sp-index {
description "An index identifying a set of LSP
properties";
type uint32;

Iist p2np-path-group {
key "path-index";
description "lIndex pointing to the configured
path as specified in
t he pat h-option-reference"
| eaf path-index {
type uint32;

[* definition of the destination
and associ ated path */
uses pat h-option-reference;

uses signaling-properties;

uses affinity-properties;

uses pat h-conput ati on-properties;
uses bfd-properties;

uses | oggi ng-events;

groupi ng pat h-option-reference {

Gandhi

| eaf destination {

description "A reference to an MPLS-TE tunnel destination”;
type leafref {

path "/tunnel s-cfg/tunnel/destination/address";
}

| eaf index {
description "A reference to an MPLS-TE tunnel path-option";
type leafref {
path "/tunnel s-cfg/tunnel/destinati on[address=current()
/../destination]/paths/index";
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groupi ng pat h-properties {
choi ce type {
| eaf dynamic {
description
"A CSPF dynanically conputed path";
type bool ean;

contai ner explicit {
description
"An operator specified explicit path"
list hops {
key "index";
| eaf index {
type uint8;

| eaf hop-address {
description
"An | P hop address"
type mtt: hop-address-type;

| eaf hop-action {
description
"An I P hop action."
type mt: hop-action-type;

}
}
contai ner igp-constraint {
leaf igp {
description
"Constrains the conmputed path to a specific IGP.";
type enuneration {
enum ospf;
enum i si s;
}
}
| eaf area-level {
description
"Constrains the conputed path to a specific IGP
area or |level"
type uint32;

}

| eaf no-cspf {
description
"Indicates no validation checks to be attenpted on this
pat h";
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type bool ean;

| eaf | ockdown {
description
"Indicates no reoptimzation to be attenpted for this
pat h.";
type bool ean;

}

groupi ng bfd-properties {
cont ai ner bfd {
presence "Enabl es BFD fast-detect on the tunnel.";
| eaf type {
type mtt:bfd-type;

| eaf encap-node {
type mtt: bfd-encap- node-type;

| eaf bringup-tineout {
type uint32;

}
| eaf danpening {
type uint32;

cont ai ner |sp-ping {
| eaf disable {
type bool ean;
default false;
}
| eaf interval {
type uint32;

}

| eaf mnimuminterval {
type uint32;

leaf multiplier {
type uint32;

}

groupi ng pat h- comput ati on-properties {
cont ai ner path-selection {
| eaf cost-limt {
description
"The MPLS-TE tunnel path cost limt.";
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type uint32;

}
| eaf hop-limt {
description
"The MPLS-TE tunnel path hop limt.";
type uint32;

| eaf nmetric {
description
"The MPLS-TE tunnel path netric type.";
type mt:path-nmetric-type

| eaf tiebreaker {
type mt:path-tiebreaker-type;

}

groupi ng signaling-properties {
description "LSP signaling properties."”;
| eaf source {
description
"LSP source address."
type inet:ip-address;

container fast-reroute {
presence "Requests FRR | ocal protection on LSRs";
| eaf bandwi dt h-protect {
description
"Requests FRR bandw dth protection on LSRs";
type bool ean;

| eaf node-protect {
description
"Requests FRR node protection on LSRs";
type bool ean;

}

| eaf record-route {
description

"Requests path RRO recording in RSVP PATH nessage.";
type bool ean;

| eaf signal ed-name {
description
"Sets the session nane to use in the session attribute
obj ect.";
type string;
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}

}

container priority {
description
"Sets the setup/hold priority to use in the session
attribute object”;
| eaf setup {
type uint8;

}
| eaf hold {
type uint8;

}

| eaf soft-preenption {
description
"Requests soft-preenption in session
attributes object at
at traversed LSR(s).";
type bool ean;

cont ai ner si gnal ed- bandw dth {
description
"Sets the requested bandw dth"
| eaf type {
type mtt: bandwi dt h-type

| eaf val ue {
type uint32;

groupi ng | oggi ng-events {

Gandhi

cont ai ner | oggi ng-events {
choi ce type {
container all {
presence "Enable all MPLS-TE tunnel event |ogging."
}

cont ai ner bfd-status {
presence "Enabl e MPLS-TE tunnel BFD specific event
| oggi ng. ";
}
contai ner link-status {
presence "Enable |link status event |ogging.";
}

contai ner |sp-status {
presence "Enable LSP status event |ogging.";
leaf all {
type bool ean;
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}

leaf-1ist events {
type mtt:lsp-status-event-type

}
contai ner cspf-failure {
presence "Enable MPLS-TE tunnel CSPF failure event

| oggi ng. ";

}

grouping affinity-properties {
choice style {
container affinity-hex {
| eaf val ue {
type uint32;

| eaf mask {
type uint32;

}

container affinity-nanme {
list constraints {
key "action";
| eaf action {
type mt:affinity-action-type;

cont ai ner constraint {
list affinity-list {

key "nane";

| eaf nane {
type string;

}

}

groupi ng routing-proprties {
choi ce routing-proprties {
description
"Announces the tunnel to IGP as either autoroute or
forwardi ng adj acency.";
contai ner autoroute {
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presence "Enabl es autoroute announce.";

description
"Announce the MPLS-TE tunnel as autoroute to IGP for
use as | GP shortcut";

leaf-list routing-afs {
type inet:ip-version;

choice nmetric-type {
| eaf metric {
type uint32;

| eaf relative-nmetric {
type uint32;

| eaf absolute-netric {
type uint32;
}

}
}
cont ai ner forwardi ng-adj acency {
presence "Enabl es forwardi ng adjacency on the tunnel.";
description
"Announce the MPLS-TE tunnel as
f orwar di ng adj acency.";
| eaf holdtine {
description
"Hol dtime in seconds after tunnel becones UP.";
type uint32;

leaf-list routing-afs {
type inet:ip-version;

}

groupi ng aut o- bandwi dth {
cont ai ner aut o- bandwi dth {

presence "Enabl ed MPLS-TE tunnel auto-bandw dth feature";

description
"MPLS- TE tunnel auto-bandw dth configuration
paraneters.";

| eaf overflowthreshold {
description

" Aut o- bandwi dt h change percent to trigger overflow';

type uint32;

| eaf overflowlimt {
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description
" Aut o- bandwi dt h consecutive collections to trigger
overfl ow';
type uint8;

| eaf underfl owthreshold {
description
" Aut o- bandwi dt h change percent to
trigger underfl ow';
type uint32;

| eaf underflowlimt {
description
" Aut o- bandwi dt h consecutive collections to trigger
underfl ow';
type uint8;

| eaf collect-only {
description
" Aut o- bandwi dt h col |l ecti on only node";
type bool ean;

| eaf application-frequency {
description
" Aut o- bandwi dt h application interval in seconds";
type uint32;
}
contai ner bandwidth-limt {
leaf min-limt {
type uint32;

leaf max-limt {
type uint32;

}

groupi ng backup-bandw dth {
cont ai ner backup-bandw dth {

when "/tunnel s-cfg/tunnel /backup = true";

description
"The backup bandwi dth that can be protected by this

backup tunnel .";

| eaf val ue {

type uint32;

}
| eaf type {
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type nmtt: backup- bandw dt h-type

}

groupi ng forwarding-properties {
description "Policy for using tunnel in forwarding.";
choi ce forwarding-property {
cont ai ner forwarding-class {
| eaf class {
type uint8;
default O;
}
}
cont ai ner forwarding-group {
| eaf-1ist classes {
type uint8;

}

groupi ng fl oodi ng-threshol ds {
description "Flooding threshold val ues.";
cont ai ner fl oodi ng-thresholds {
choi ce type {
case single-step {
| eaf up-step { type uint8; }
| eaf down-step { type uint8; }
}
case multiple-steps {
list up-steps {
key "val ue";
description "Percentage bandw dth
exceeded that causes floodi ng"
| eaf value { type uint8; }
}
list down-steps {
key "val ue";
description "Percentage bandw dth
crossed that causes fl ooding"
| eaf value { type uint8; }
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/* MPLS-TE Tunnel Tenplate Configuration Data */
groupi ng tunnel -tenpl ate {
| eaf nane {
description "MPLS-TE tunnel -tenpl ate nane.";
type string;

uses signaling-properties;
uses affinity-properties;
uses | oggi ng-events;

uses aut o- bandwi dt h;

uses routing-proprties;
uses forwarding-properties;

}

/* MPLS-TE Tunnel Configuration Data */
contai ner tunnels-cfg {
description
"Configuration, operational, notification
and RPC dat a nodel
for MPLS-TE tunnels.";
presence "Enabl es MPLS-TE d obal node.”
list tunnel {
key "nane type";
uni que "identifier";
description "MPLS-TE tunnel .";
| eaf nane {
type string;
description "MPLS-TE tunnel nane.";

}

| eaf type {
description "MPLS-TE tunnel type.";
type mt:tunnel -type;

| eaf identifier {
description
"MPLS-TE tunnel ldentifier."
type uint 16;

| eaf description {
description
"MPLS- TE tunnel description.";
type string;

| eaf adm n-node {
description "MPLS-TE tunnel adnministrative state”
type enuneration {
enum up;
enum down;
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}
defaul t up;

| eaf path-protection {
description "Enable MPLS-TE tunne
end-to-end path-protection.”;
type bool ean;

}
| eaf backup {
description "Tunnel is being used
as fast reroute backup.";
type bool ean;
default false

| eaf | oad-share {

2014

description "ECMP tunnel forwarding | oad-share factor.";

type uint32;

uses aut o- bandwi dt h;
uses forwarding-properties;
uses routing-proprties;
uses backup- bandw dt h;
contai ner bidirectional {
description
"MPLS- TE associ at ed
bidirectional tunnel attributes.";
cont ai ner associ ation {
leaf id {
description
"The MPLS-TE tunne
association identifier.";
type uint32;

| eaf source {
description

"The MPLS-TE tunnel association source.";

type inet:ip-address;

| eaf gl obal -source {
description
"The MPLS-TE tunnel association globa
source.";
type inet:ip-address;

}
| eaf type {
description "The MPLS-TE
tunnel association type."
type mt:bidir-association-type;
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}

/* List of destinations and path(s) */
list destination {
key "address";
description
"The MPLS-TE tunnel destination address.”;
| eaf address {
type inet:ip-address;

list paths {
key "index";
| eaf index {
type uint8;

uses path-properties;

}

uses | sp-properties;

}

/* MPLS-TE d obal Configuration Data */
cont ai ner gl obal-cfg {

description
"Configuration data nodel for d obal Systemw de MPLS
Traffic Engineering.";

presence "Enabl es MPLS-TE d obal node."

groupi ng | oad-share-properties {
cont ai ner | oad-share-properties {
description "ECWP tunnel forwarding
| oad- share properties.";
cont ai ner unequal {
presence "ECMP tunnels to
| oad- share forwarding of
traffic unequally.";

| eaf bandwi dt h- based {
type bool ean;
description
"ECMP tunnels to | oad-share
forwarding of traffic
based on tunnel bandw dth.";
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}

groupi ng gl obal -tiners {
cont ai ner global -tinmers {
description
"d obal systemw de TE tiner val ues.”
| eaf | sp-bw hol d-del ay {
type uint32 ;
description
"Bandwi dth hold interval for
LSP admi ssion in seconds.";

}
| eaf |sp-preenption-delay {
type uint32 ;
description
"Del ay in seconds to preenpt
LSPs after preenption
event triggered.";

| eaf topol ogy-hol ddown-sigerr {
type uint32 ;
description
"Li nk hol ddown in topol ogy database for CSPF.
Del ay in seconds after signaling error.”

}

groupi ng gl obal -reoptim zation {
description
"d obal periodic LSP reoptim zation paraneters.";
cont ai ner gl obal -reoptim zation {
presence "Enable TE tunnel reoptimzation globally
on the node.";

| eaf interval {
type uint32;
description
"Periodic reoptimzation
interval in seconds.";

| eaf installation-delay {
type uint32;
description
"Del ay in seconds before
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installing reoptineing LSP
in forwarding to carry traffic."

| eaf cl eanup-del ay {
type uint32;
description
"Del ay in seconds before
renoving reoptim zed LSP
in forwarding.";

}

groupi ng topol ogy-fl oodi ng {
description
"d obal periodic TE topol ogy floodi ng paraneters.";
cont ai ner topol ogy-flooding {
presence "Enabl e TE topol ogy
flooding globally on the node.";

| eaf flooding-interval {
type uint32 ;
description
"Periodic topology flooding
interval in seconds.";

}

uses fl oodi ng-threshol ds;

}

grouping affinity-mp {
description
"Mappi ng of affinity nane and val ue."
| eaf nane {
description
"Narme of the affinity.";
type string;

choice type {
| eaf val ue {
type uint32;

}
/* TBA: 256 bit value */

| eaf bit-index {
type uint32;
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}

grouping affinity-maps {
description
"Mappi ng of Affinity nanme and val ue."

contai ner affinity-maps {
list affinity-maps {
description "MPLS-TE affinity-maps.";
key "nane";
uses affinity-nap;

}

grouping srlg-map {
description

"Mappi ng of SRLG nane, value and adm n-wei ght.

| eaf nane {
type string;

| eaf val ue {
type uint32;

| eaf adm n-wei ght {
type uint32;
}

}

groupi ng srlg-maps {
description

"Mappi ng of SRLG nane, value and adm n-wei ght.

cont ai ner srlg-maps {
list srlg-mps {
description "MPLS-TE srlg-map.";
key "nane";
uses srl g- nmap;

}

groupi ng softpreenption-properties {
description
"Sof t preenption properties.”
cont ai ner softpreenption-te {

presence "Enabl e soft-preenption on the node."

| eaf softprenption-tinmeout {
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type uint32 ;

description
"Delay in seconds to teardown soft-preenpted
LSPs after soft-preenption event.";

}

grouping diff-serve-te-properties {
description
"Diff-Serve TE properties.";
container ds-te {
presence "Enable Diff-Serve TE on the node.";

| eaf bc-nodel {
description
"Di ff-Serve TE bandwi dth
constrai nt nodel type.";
type mt: bc-nodel -type;

list te-class {
description
"Diff-Serve TE TE-cl ass mappi ng.";
key "class-index";
| eaf class-index {
description
"TE-cl ass index.";
type uint8;

| eaf priority {

description
"LSP setup or hold priority.";

type uint8;

| eaf bc-val ue {
description
"Bandwi dt h Constraint pool value.";
type uint8;

}

groupi ng aut o- bandw dt h- properties {
description
" Aut o- bandwi dt h adj ust nent properties."”;
cont ai ner auto-bw {
presence "Enabl e auto-bandwi dth on the node.";
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| eaf stats-collection-interval ({
description
" Aut o- bandwi dth statistics collection
interval in seconds.";
type uint32;

}

groupi ng auto-nesh-properties {
description
"Aut o-tunnel mesh-group properties.";
| eaf mesh-group {
description
"Val ue of the nesh-group.";
type uint32;

| eaf tenplate-name {
description
"Narme of the tenplate to use
for tunnel properties.™;
type string;

| eaf one-hop-only {
description
"Limit tunnel to one-hop away nodes only.";
type bool ean;

}

groupi ng aut o- backup-properties {
description
"Aut o-tunnel backup properties.”
| eaf tenplate-name {
description
"Name of the tenplate to use for
tunnel properties.";
type string;

}
| eaf nhop-only {
description
"Limit tunnel to link protection only.";
type bool ean;

}

grouping tail-signaling {
description
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"Signaling properties for LSP tail-end."
container tail-signaling {
| eaf advertise-explicit-null {
type bool ean;

}

uses pat h-conput ati on-properties;
uses bfd-properties;
uses | oggi ng-events;

/* tenplate-type is a leaf. mt:tunnel-type is also |eaf.
*/
list tunnel-tenplates {
description "MPLS-TE tenpl ates. ";
key "nane";
uses tunnel -tenpl ate;

}

list auto-tunnel-nesh {
description "MPLS-TE aut o-tunnel nesh-groups.”;
key "mesh-group"
uses aut o- nesh- properties;

uses aut o- backup- properti es;
uses | oad-share-properties;
uses gl obal -tiners;

uses topol ogy-fl oodi ng;

uses gl obal -reoptim zation
uses softpreenption-properties;
uses affinity-mps;

uses srl g- maps;

uses diff-serve-te-properties;
uses aut o- bandwi dt h- properti es;
uses tail-signaling;

}

/* MPLS-TE Link Configuration Data */
contai ner links-cfg {
description
"Configuration data nodel for MPLS-TE |inks.";

typedef auto-backup-pat h-conmputation-type {
type enuneration {
enum srl g- none;
enum srl g-strict;
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enum srl g- preferred,
enum srl g- wei ght ed;

}

groupi ng bandwi dt h-constraints {
cont ai ner bandwi dt h-constraints {
| eaf maxi mumreservabl e {type uint32;}
| eaf bcO {type uint32;}
| eaf bcl {type uint32;}
| eaf bc2 {type uint32;}
| eaf bc3 {type uint32;}
| eaf bc4 {type uint32;}
| eaf bc5 {type uint32;}
| eaf bc6 {type uint32;}
| eaf bc7 {type uint32;}

}
}
list link {
key "nane";
description "MPLS-TE links.";
| eaf nane {
type string;
description "MPLS-TE |ink nane.";
}

| eaf adm n-wei ght {
description "MPLS-TE admi n-wei ght.";
type uint32;

}

cont ai ner reservabl e-bandwi dt hs {
description "Reservabal e bandwi dth val ues.";
| eaf bc-nodel {
description
"Di ff-Serve TE bandwi dth
constraint nodel type.";
type mtt: bc-nodel -type
| eaf val ue-type {
/ * absol ut e-val ue */
/* percent age-val ue */
type bool ean;

uses bandw dt h-constrai nts;
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uses fl oodi ng-threshol ds;

container link-affinities {
choi ce type {
case bitmap {
| eaf bitmap {
type uint32;

case bitmap-extended {
/* TBA: 256 bit */
| eaf bitmap-extended {
type uint32;

}

case nanes {
list nanes {
key "nane";
description "List of affinity names.";
| eaf nane {
type string;

}

|ist shared-risk-1link-group {
key "nane";
description "List of SRLGs that this link is part of";
| eaf nane {
type string;

}

cont ai ner fast-reroute-backup {
choi ce type {
case confi gured-backups {
Iist configured-backups {
key "nane";
description "List of backup
tunnels to protect this |ink";
| eaf nane {type string;}
}
}
case aut o- backup {
uses tunnel -tenpl ate;
| eaf link-protection-only {
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type bool ean;

| eaf bandwi dt h-protection {
type bool ean;

| eaf backup- pat h- conput ation {
type aut o- backup- pat h-conput ati on-type

/* MPLS-TE Tunnel Operational Data */
cont ai ner tunnel s-oper {
config "fal se";
/* mandatory "true"; */
description "MPLS-TE tunnel operational state data.";
list tunnel {
description "MPLS-TE tunnel .";

key "nane";
| eaf nane {
type string;

description "MPLS-TE tunnel nane.";

}

/* MPLS-TE d obal Operational Data */
cont ai ner gl obal - oper {

config "fal se";
}

/* MPLS-TE d obal Operational Data */
cont ai ner |inks-oper {
description
"Qperational data nodel for MPLS-TE links."
config "fal se";

}

/* MPLS-TE Tunnel RPCs/execution Data */
rpc tunnel s-rpc {
description
"foo bar";
i nput {
| eaf input-conmand {
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type string;

default "";

description
"The string with which the tape shall
be initialized. The
| eftnost synbol will be at tape
coordinate 0.";

}
out put {
| eaf out-nessage {
type string;
default "";
description "foo bar";
}

}

/* MPLS-TE d obal RPCs/execution Data */
rpc gl obal -rpc {
description
"Execution data for MPLS-TE gl obal.";
}

/* MPLS-TE |inks RPCs/execution Data */
rpc links-rpc {
description
"Execution data for MPLS-TE links.";
}

/* MPLS-TE Tunnel Notification Data */
notification tunnels-notif {
description
"The Turing Machine has halted. This nmeans that there is no
transition rule for the current state and tape synbol.";
| eaf state {
type mt:tunnel -type;
mandatory "true";

}

/* MPLS-TE d obal Notification Data */
notification global-notif {

}

/* MPLS-TE Links Notification Data */
notification links-notif {

}
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12. | ANA Consi derations

This docunment registers a URl in the | ETF XM registry [ RFC3688].
Following the format in [RFC3688], the following registration is
requested to be nmde.

URI: urn:ietf:parans:xm:ns:yang:ietf-npls-te
XM.: NA, the requested URI is an XM. nanespace

This docunent registers a YANG nodul e in the YANG Modul e Nanes
registry [ RFC6020] .

nane: ietf-npls-te
nanespace: urn:ietf:parans:xm:ns:yang:ietf-npls-te
prefix: mpl s-te

reference: RFC XXXX

13. Security Considerations

The YANG nodul e defined in this neno is designed to be accessed via
the NETCONF protocol [RFC6241]. The |owest NETCONF | ayer is the
secure transport |ayer and the mandatory-to-inpl enment secure
transport is SSH [ RFC6242]. The NETCONF access control node

[ RFC6536] provides nmeans to restrict access for particul ar NETCONF
users to a pre-configured subset of all avail abl e NETCONF protoco
operations and content.

There are a nunber of data nodes defined in the YANG nodul e which are
writable/creatable/deletable (i.e., config true, which is the
default). These data nodes may be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., <edit-config>)
to these data nodes w thout proper protection can have a negative

ef fect on network operations. Follow ng are the subtrees and data
nodes and their sensitivity/vulnerability:

/gl obal -cfg: This nodul e specifies the global MPLS-TE configurations

on a device. Unauthorized access to this |list could cause the device
to ignore packets it should receive and process.
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14.

15.

15.

15.

/tunnel s-cfg/tunnel: This list specifies the configured

MPLS- TE tunnes on a device. Unauthorized access to this

list could cause the device to ignore packets it should receive and
process.

[1sps-cfg/lsp: This list specifies the configured MPLS-TE

LSPs on a device. Unauthorized access to this list could cause the
device to ignore packets it should receive and process.
[links-cfg/link: This list specifies the configured MPLS-TE

links on a device. Unauthorized access to this list could cause the
device to ignore packets it should receive and process.
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