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Abstract

Thi s docunent defines a YANG data nodel for the nanagenent of Path
Conput ati on El enent comuni cations Protocol (PCEP) for conmunications
between a Path Conputation Cient (PCC) and a Path Conputation

El ement (PCE), or between two PCEs. The data nodel includes
configuration data and state data (status information and counters
for the collection of statistics).

Status of This Meno

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

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

wor ki ng docunments 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 obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”
This Internet-Draft will expire on April 30, 2017.
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This docunent is subject to BCP 78 and the | ETF Trust’'s Legal

Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
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Conputation dient (PCC nmay nmeke requests to a PCE for paths to be
comput ed.

PCEP i s the communication protocol between a PCC and PCE and is
defined in [ RFC5440]. PCEP interactions include path conputation
requests and path conputation replies as well as notifications of
specific states related to the use of a PCE in the context of

Mul tiprotocol Label Switching (MPLS) and Ceneralized MPLS (GVPLS)
Traffic Engineering (TE). [I-D.ietf-pce-stateful-pce] specifies
extensions to PCEP to enable stateful control of MPLS TE LSPs.

Thi s docunment defines a YANG [ RFC6020] data nodel for the nanagenent
of PCEP speakers. It is inportant to establish a common data nodel
for how PCEP speakers are identified, configured, and nmonitored. The
data nodel includes configuration data and state data (status

i nformati on and counters for the collection of statistics).

Thi s docunent contains a specification of the PCEP YANG nodul e,
"ietf-pcep" which provides the PCEP [ RFC5440] data nodel

2. Requirenments Language
The key words "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 [RFC2119].

3. Term nol ogy and Notation

Thi s docunent uses the term nol ogy defined in [ RFC4655] and
[ RFC5440]. In particular, it uses the follow ng acronyns.

o Path Computation Request nessage (PCReq).

0 Path Conputation Reply nessage (PCRep).

o Notification nmessage (PCNtf).

o Error nessage (PCErr).

0 Request Paraneters object (RP)

0 Synchroni zati on Vector object (SVEQ)

0 Explicit Route object (ERO.

This docunent al so uses the following terns defined in [ RFC7420]:

o PCEP entity: a |ocal PCEP speaker
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0 PCEP peer: to refer to a renote PCEP speaker

0 PCEP speaker: where it is not necessary to distinguish between
| ocal and renote.

Further, this document al so uses the following ternms defined in
[I-D.ietf-pce-stateful-pce]

o Stateful PCE, Passive Stateful PCE, Active Stateful PCE

o Del egation, Revocation, Redel egation

0 LSP State Report, Path Conputation Report nessage (PCRpt).
0 LSP State Update, Path Computation Update nessage (PCUpd).
[I-D.ietf-pce-pce-initiated-I|sp]

0 PCE-initiated LSP, Path Conmputation LSP Initiate Message
(PCnitiate).

[I-D.ietf-pce-I|sp-setup-type]
o0 Path Setup Type (PST).
[I-D.ietf-pce-segnent-routing]
0 Segnent Routing (SR)
3.1. Tree Diagrans
A graphical representation of the conplete data tree is presented in
Section 5. The meaning of the synbols in these diagrans is as
follows and as per [I-D.ietf-netnod-rfc6087bis]:

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

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

o0 Synbols after data node nanes: "?" neans an optional node, "!"
means a presence container, and "*" denotes a list and leaf-Ilist.

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

o Elipsis ("...") stands for contents of subtrees that are not
shown.
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3.2. Prefixes in Data Node Nanes

In this docunent, nanmes of data nodes and ot her data nodel objects
are often used without a prefix, as long as it is clear fromthe
context in which YANG nodul e each nanme is defined. O herw se, nanes
are prefixed using the standard prefix associated with the
correspondi ng YANG nodul e, as shown in Table 1.

Fom e e e e - - e e e e e oo - o e e e e e e e e e e e e e e e e aa o - +
| Prefix | YANG nodul e | Reference [
R o e e e e o - oo e e e e e e e e e eeeo oo +
| yang | ietf-yang-types | [ RFC6991] [
| inet | ietf-inet-types | [ RFC6991] [
| te | ietf-te | [I-D.ietf-teas-yang-te] |
| te-types | ietf-te-types | [1-D.ietf-teas-yang-te] |
| key-chain | ietf-key-chain | [I-D.ietf-rtgwy-yang-key-chain] |
R o e e e e o - oo e e e e e e e e e eeeo oo +

Tabl e 1: Prefixes and correspondi ng YANG nodul es
4. njectives
This section describes some of the design objectives for the nodel:
0 In case of existing inplenentations, 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

si npl e.

0 The data nodel should be suitable for new inplenentations to use
as is.

o Mapping to the PCEP M B Mdul e should be cl ear.

o0 The data nodel should allow for static configurations of peers.

0 The data nodel should include read-only counters in order to
gather statistics for sent and recei ved PCEP nessages, received
messages with errors, and nmessages that could not be sent due to

errors.

o It should be fairly straightforward to augnent the base data nodel
for advanced PCE features.
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5. The Design of PCEP Data Model

The nodul e,

"ietf-pcep", defines the basic components of a PCE

+--rw enabl ed? bool ean

speaker.
nmodul e: ietf-pcep
+--rw pcep!
| +--rwentity
| +--rw addr i net:ip-address
[ +--rw enabl ed? bool ean
| +-rwrole pcep-rol e
[ +--rw description? string
| +--rw speaker-entity-id? string {stateful-sync-opt}?
| +--rw domai n
| | +--rw domai n* [donai n-type domai n]
[ [ +--rw domai n-type domai n-type
| | +--rw donmi n domai n
| +--rw capability
| | +--rw gnpls? bool ean {gnpl s}?
| | +--rwbi-dir? bool ean
| | +--rw diverse? bool ean
[ | +--rw | oad-bal ance? bool ean
| | +--rw synchronize? bool ean {svec}?
| | +--rw objective-function? bool ean {objective-function}?
| | +--rw add-path-constraint? bool ean
| | +--rwprioritization? bool ean
| | +--rwnmulti-request? bool ean
[ | +--rw gco? bool ean {gco}?
| |  +--rw p2mp? bool ean {p2np}~?
| | +--rwstateful {stateful}?
| | | +--rw enabl ed? bool ean
| | | +--rwactive? bool ean
| | | +--rwpce-initiated? bool ean {pce-initiated}?
[ | | +--rwinclude-db-ver? bool ean {stateful-sync-opt}?
| | | +--rwtrigger-resync? bool ean {stateful-sync-opt}?
| | | +--rwtrigger-initial-sync? bool ean {stateful-sync-opt}?
| | | +--rwincrenental-sync? bool ean {stateful-sync-opt}?
| | +--rwsr {sr}?
I I
I
I
I
I
I
I
I
I
I

Dhody,

et al.

pce-info

rw scope

+--rw intra-area-scope? bool ean
+--rwintra-area-pref? ui nt8

+--rw inter-area-scope? bool ean
+--rw inter-area-scope-defaul t? bool ean
+--rwinter-area-pref? uint8

+--rw inter-as-scope? bool ean
+--rwinter-as-scope-defaul t? bool ean

Expires April 30, 2017 [ Page 6]
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+--rwinter-as-pref? ui nt8
+--rwinter-Ilayer-scope? bool ean
+--rwinter-layer-pref? uint8

I
I
|
+
I
I
I
+

I

I

|

[ --rw nei gh-donai ns

| +--rw donmi n* [donai n-type donai n]

| +--rw domai n-type domai n-type
| +--rw domain domai n

| --rw pat h-key {pat h-key}?

| +--rw enabl ed? bool ean

[ +--rw discard-tinmer? ui nt 32

| +--rw reuse-tine? ui nt 32

| +--rw pce-id? i net:ip-address

+--rw (aut h-type-sel ection)?
+--: (aut h- key- chai n)

| +--rw key-chain? key- chai n: key- chai n-r ef
+--: (aut h-key)
|  +--rw key? string

+--rw crypto-al gorithm
+--rw (algorithm?
+--: (hmac-sha-1-12) {crypto-hmac-sha-1-12}?

I

|

I

I

||

||

|

| | +--rw hmac-shal-12? enpty
| +--:(aes-cmac-prf-128) {aes-cnmac-prf-128}?
| | +--rw aes-cnac-prf-128? enpty
|| +- -1 (nd5)

| | |  +--rw md5? enpty
| +--:(sha-1)

| | +--rw sha-1? enpty
| +--: (hmac- sha- 1)

| | +--rw hnmac-sha-1? enpty
| +--: (hmac- sha- 256)

| | | +--rw hnmac-sha-256? enpty
| +--: (hmac- sha- 384)

| | +--rw hmac-sha- 3847 enpty
| +--: (hmac- sha-512)

| | +--rw hnmac-sha-512? enpty
| | +--:(clear-text) {clear-text}?

| | | +--rwclear-text? enpty
| +--:(replay-protection-only) {replay-protection-only}?
| +--rw repl ay-protecti on-only? enpty
| +--:(auth-tls) {tls}?

| +-rwtls

+--rw connect-timer? ui nt 32

+--rw connect-nmax-retry? ui nt 32

+--rw init-backoff-tinmer? ui nt 32

+--rw max- backoff-timer? ui nt 32

+--rw open-wait-tiner? ui nt 32

+--rw keep-wait-tiner? ui nt 32

+--rw keep-alive-timer? ui nt 32

Dhody, et al. Expires April 30, 2017 [ Page 7]
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+--rw dead-timer? ui nt 32
+--rw al | ow negoti ati on? bool ean
+--rw max- keep-alive-timner? ui nt 32
+--rw max-dead-timer? ui nt 32
+--rw m n-keep-alive-tiner? ui nt 32
+--rw mn-dead-timer? ui nt 32
+--rw sync-tinmer? ui nt 32 {svec}?
+--rw request-tinmer? ui nt 32
+--rw max-sessi ons? ui nt 32
+--rw max- unknown-reqs? ui nt 32
+--rw max- unknown- nsgs? ui nt 32
+--rw pcep-notification-max-rate ui nt 32
+--rw stateful -paraneter {stateful}?

| +--rw state-tinmeout? ui nt 32

| +--rw redel egation-ti meout ? ui nt 32

| +--rwrpt-non-pcep-Isp? bool ean

+-rw of-list {objective-function}?

| +--rw objective-function* [of]

| +--rw of obj ective-function

+--rw peers

+--rw peer* [addr]

+--rw addr i net:ip-address
+--rw description? string
+--rw donai n
| +--rw domain* [domai n-type domai n]

| +--rw domai n-type domai n-type

| +--rw domai n domai n

+--rw capability

| +--rw gnpls? bool ean {gnpl s}?

| +-rwhbi-dir? bool ean

| +--rw diverse? bool ean

| +--rw | oad-bal ance? bool ean

| +--rw synchronize? bool ean {svec}?

| +--rw objective-function? bool ean {objective-function}?

| +--rw add-path-constraint? bool ean

| +--rwoprioritization? bool ean

| +--rw multi-request? bool ean

| +--rw gco? bool ean {gco}?

|  +--rw p2mp? bool ean {p2nmp}?

| +--rwstateful {stateful}?

| | +--rw enabl ed? bool ean

| | +--rwactive? bool ean

| | +--rw pce-initiated? bool ean {pce-initiated}?

| | +--rwinclude-db-ver? bool ean {stateful-sync-opt}?
| | +--rwtrigger-resync? bool ean {stateful-sync-opt}?
| | +--rwtrigger-initial-sync? bool ean {stateful -sync-opt}?
| | +--rwincrenental-sync? bool ean {stateful-sync-opt}?
I

+--rw sr {sr}?

Dhody, et al. Expires April 30, 2017 [ Page 8]
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+--rw enabl ed? bool ean

--rw scope
+--rw intra-area-scope? bool ean
+--rwintra-area-pref? uint8
+--rw inter-area-scope? bool ean
+--rw inter-area-scope-default? bool ean
+--rwinter-area-pref? ui nt8
+--rw inter-as-scope? bool ean
+--rw inter-as-scope-defaul t? bool ean
+--rwinter-as-pref? uint8
+-rwinter-layer-scope? bool ean
+--rwinter-1|ayer-pref? uint8

- -rw nei gh- domai ns
+--rw domai n* [donai n-type domai n]

+--rw domai n-type domai n-type
+--rw domai n domai n

--rw del egati on-pref? uint8 {stateful}?
rw (auth-type-sel ection)?
+--: (aut h- key- chai n)
| +--rw key-chain? key- chai n: key- chai n-r ef
+--: (aut h-key)
|  +--rw key? string

+--rw crypto-al gorithm
+--rw (algorithm?
+--: (hmac-sha- 1-12) {crypto-hnac-sha-1-12}?

- - - - - - - - - -—"-—"-—"F-—"F-—" """ ""”"""""”"”""”-"¥« " 7/ ¥ /—/ -Ii- +-— T+
1

I

|

| | +--rw hmac-shal-12? enpty
| +--:(aes-cmac-prf-128) {aes-cmac-prf-128}?
[ | +--rw aes-cnac-prf-128? enpty
| +- - (ndb5)

| |  +--rw nmd5? enpty
[ +--:(sha-1)

| | +--rw sha-1? enpty
| +--: (hmac-sha-1)

[ | +--rw hnmac-sha-17? enpty
| +--: (hmac- sha- 256)

| | +--rw hnmac-sha-256? enpty
| +- - (hmac- sha- 384)

| | +--rw hmac-sha- 3847 enpty
| +--: (hmac-sha-512)

[ | +--rw hmac-sha-512? enpty
| +--:(clear-text) {clear-text}?

| | +--rwclear-text? enpty
I

+--:(replay-protection-only) {replay-protection-only}

| +--rw repl ay-protecti on-only? enpty
| +--:(auth-tls) {tls}?
| +-rwtls
+-rw of-list {objective-function}?
+--rw objective-function* [of]
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+--rw of obj ective-function
ity
addr ? i net:ip-address
i ndex? ui nt 32
adm n- st at us? pcep- adni n- st at us
oper-status? pcep- adni n- st at us
rol e? pcep-rol e
description? string
speaker-entity-id? string {stateful -sync-opt}?
domai n
ro domai n* [dommi n-type donai n]
+--ro domai n-type domai n-type
+--ro domain domai n
capability
ro gnpls? bool ean {gnpl s}?
ro bi-dir? bool ean
ro diverse? bool ean
ro | oad-bal ance? bool ean
ro synchroni ze? bool ean {svec}?
ro objective-function? bool ean {objective-function}?
ro add- pat h-constraint? bool ean
ro prioritization? bool ean
ro nulti-request? bool ean
ro gco? bool ean {gco}?
ro p2mp? bool ean {p2np}?
ro stateful {stateful}?
+--ro enabl ed? bool ean
+--ro active? bool ean
+--ro pce-initiated? bool ean {pce-initiated}?
+--ro include-db-ver? bool ean {stateful-sync-opt}?
+--ro trigger-resync? bool ean {stateful-sync-opt}?
+--ro trigger-initial-sync? bool ean {stateful-sync-opt}?
+--ro increnental -sync? bool ean {stateful-sync-opt}?
rosr {sr}?
+--ro enabl ed? bool ean
pce-info
ro scope
+--ro intra-area-scope? bool ean
+--ro intra-area-pref? uint8
+--ro inter-area-scope? bool ean
+--ro inter-area-scope-default? bool ean
+--ro inter-area-pref? ui nt8
+--ro inter-as-scope? bool ean
+--ro0 inter-as-scope-defaul t? bool ean
+--ro inter-as-pref? uint8
+--ro inter-layer-scope? bool ean
+--ro inter-1layer-pref? uint8
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+--ro nei gh-donai ns
| +--ro domain* [domain-type domain]

I

I

| +--ro domai n-type domai n-type
| +--ro domain domai n

| +--ro path-key {path-key}?

| +--ro enabl ed? bool ean

| +--ro discard-tinmer? ui nt 32

| +--ro reuse-tine? ui nt 32

| +--ro pce-id? i net:ip-address

+--ro (auth-type-selection)?
+--: (aut h- key- chai n)

| +--ro key-chain? key- chai n: key- chai n-r ef
+--: (aut h-key)
| +--ro key? string

+--ro crypto-al gorithm
+--ro (algorithm?
+--: (hmac-sha-1-12) {crypto-hmac-sha-1-12}7?

I

I

I

I

||

||

||

| | +--ro hmac-shal-12? enpty
| +--:(aes-cmac-prf-128) {aes-cmac-prf-128}?
| | +--ro aes-cmac-prf-128? enpty
|| +- -1 (nd5)

| | +--ro md5? enpty
| +--:(sha-1)

| | +--ro sha-1? enpty
| +--:(hmac-sha- 1)

| | +--ro hmac-sha-1? enpty
| +--: (hmac- sha- 256)

| | +--ro hmac-sha- 2567 enpty
| +--: (hmac- sha- 384)

| | +--ro hnmac-sha-384? enpty
[ ] +- - (hmac- sha-512)

| | +--ro hmac-sha-512? enpty
| +--:(clear-text) {clear-text}?

| | +--ro clear-text? enpty
| +--:(replay-protection-only) {replay-protection-only}?
| ] +--ro replay-protection-only? enpty
| +--:(auth-tls) {tls}?

| +--ro tls

+--ro connect-tinmer? ui nt 32

+--ro connect-max-retry? ui nt 32

+--ro init-backoff-timer? ui nt 32

+--ro max- backoff-timer? ui nt 32

+--ro open-wait-tinmer? ui nt 32

+--ro keep-wait-timer? ui nt 32

+--ro keep-alive-tiner? ui nt 32

+--ro dead-tinmer? ui nt 32

+--ro all ow negoti ati on? bool ean

+--ro nmax- keep-alive-timer? ui nt 32
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+--1r0
+--1r0
+--1r0
+--ro0
+--ro0
+--1r0
+--1r0
+--1r0
+--1r0
|-
|-
|+
+--1r0
|-
|+
||
|
|
|
|
||
||
|
| +--
I
I
|
I
I
on
I
I
|
tunnel -id
I
I
I
I
|
I
I
I
I
I
|
I
I
I
I
n-list/id

n-1ist/source
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max- dead-ti ner? ui nt 32
m n- keep-alive-tiner? ui nt 32
m n- dead-ti mer? ui nt 32
sync-timer? ui nt 32 {svec}?
request-timer? ui nt 32
max- sessi ons? ui nt 32
max- unknown- r eqs? ui nt 32
max- unknown- nsgs? ui nt 32
stateful -paraneter {stateful}?
ro state-tineout? ui nt 32
ro redel egation-ti neout ? ui nt 32
ro rpt-non-pcep-1|sp? bool ean
| sp-db {stateful}?
ro db-ver? ui nt 64 {stateful-sync-opt}?
ro association-list* [id source gl obal -source extended-id]
+--ro type? assoc-type
+--roid ui nt 16
+--ro0 source i net:ip-address
+--ro gl obal -source ui nt 32
+--ro extended-id string
+--ro | sp* [plsp-id pcc-id]
+--ro plsp-id -> |/ pcep-state/entity/lsp-db/lsp/plsp-id
+--ro pcc-id -> |/ pcep-state/entity/lsp-db/lsp/pcc-id
ro lsp* [plsp-id pcc-id]
+--ro plsp-id ui nt 32
+--ro pcc-id i net:ip-address
+--ro | sp-ref
| +--ro source? -> [/te:tellsps-state/lsp/source
| +--ro destination? -> /te:tellsps-state/lsp/destinat
| +--ro tunnel-id? -> /te:tel/lsps-state/lsp/tunnel-id
| +--ro Isp-id? -> /te:tel/lsps-state/lsp/lsp-id
| +--ro extended-tunnel-id? -> /te:tel/l sps-state/lsp/extended-
| +--ro type? -> /te:tellsps-statel/lsp/type
+--ro adnin-state? bool ean
+--ro operational -state? operational -state

+--ro del egat ed

| +--ro enabl ed? bool ean

| +--ro pce? -> [ pcep-state/entity/ peers/peer/addr
| +--ro srp-id? ui nt 32

+--ro initiation {pce-initiated}?

| +--ro enabl ed? bool ean

| +--ro pce? -> |/ pcep-state/entity/ peers/peer/addr

+--ro synbol i c-pat h- nane? string

+--ro last-error? | sp-error

+--ro pst? pst

+--ro association-list* [id source gl obal -source extended-id]
+-roid -> |/ pcep-state/entity/lsp-db/associatio
+--ro source -> |/ pcep-state/entity/l sp-db/associatio
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+--ro gl obal -source -> |/ pcep-state/entity/lsp-db/associatio
+--ro extended-id -> |/ pcep-state/entity/lsp-db/associatio

n-1ist/extended-id
+--ro pat h-keys {pat h-key}?
| +--ro path-keys* [path-key]

+--10
|-
I
+--10
+- -

Dhody, et al.

+--10
+--10

pat h- key uint16
cps
| +--ro explicit-route-objects* [index]
+--ro0 index uint8
+--ro explicit-route-usage? i dentityref

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

+-ro (type)?
+--: (i pv4-address)

| +--ro v4-address? i net:ipv4-address
| +--ro vé4-prefix-1ength? uint8
| +--ro v4-|oose? bool ean
+--: (i pv6-address)
| +--ro v6-address? i net:ipv6-address
| +--ro v6-prefix-Ilength? ui nt8
| +--ro v6-1oo0se? bool ean
+--:(as-nunber)
| +--ro as-nunber? ui nt 16
+--: (unnunber ed- | i nk)
| +--ro router-id? i net:ip-address
| +--ro interface-id? ui nt 32
+--: (1 abel)
+--ro val ue? ui nt 32
pcc-original ? -> [ pcep-state/entity/ peers/peer/addr
reqg-id? ui nt 32
retrieved? bool ean
pcc-retrieved? -> |/ pcep-state/entity/ peers/peer/addr
creation-time? yang: ti mest anp
di scard-ti me? ui nt 32
reuse-time? ui nt 32

of -l1ist {objective-function}?
ro objective-function* [of]

+--ro of obj ective-function

peers

ro peer* [addr]

+--ro addr i net:ip-address
+--ro role? pcep-rol e

+--ro domain

| +--ro domain* [domain-type domain]

| +--ro domai n-type domai n-type

| +--ro domain domai n

+--ro capability

| +--ro gnpls? bool ean {gnpl s}?
| +--ro bi-dir? bool ean

| +--ro diverse? bool ean

| +--ro | oad-bal ance? bool ean
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| +--ro synchronize? bool ean {svec}?

| +--ro objective-function? bool ean {objective-function}?

| +--ro add-path-constraint? bool ean

| +--ro prioritization? bool ean

| +--ro multi-request? bool ean

| +--ro gco? bool ean {gco}?

| +--ro p2nmp? bool ean {p2np}?

| +--ro stateful {stateful}?

| | +--ro enabl ed? bool ean

| | +--ro active? bool ean

| | +--ro pce-initiated? bool ean {pce-initiated}?

| | +--ro include-db-ver? bool ean {stateful-sync-opt}?
| | +--ro trigger-resync? bool ean {stateful-sync-opt}?
| | +--ro trigger-initial-sync? bool ean {stateful-sync-opt}?
| | +--ro increnental-sync? bool ean {stateful-sync-opt}?
| +--ro sr {sr}?

I

+--ro enabl ed? bool ean
+--ro pce-info
+--ro scope

| +--ro intra-area-scope? bool ean
| +--ro intra-area-pref? uint8

| +--ro inter-area-scope? bool ean
| +--ro inter-area-scope-default? bool ean
| +--ro inter-area-pref? uint8

| +--ro inter-as-scope? bool ean
| +--ro inter-as-scope-default? bool ean
| +--ro inter-as-pref? uint8

| +--ro inter-layer-scope? bool ean
| +--ro inter-layer-pref? uint8
+--ro nei gh-donai ns

+--ro domai n* [donai n-type domai n]

+--ro domai n-type domai n-type
+--ro donain domai n
del egati on-pref? uint8 {stateful }?
--ro (auth-type-sel ection)?
+--: (aut h- key- chai n)
| +--ro key-chain? key- chai n: key- chai n-r ef
+--: (aut h-key)
| +--ro key? string

+--ro crypto-al gorithm
+--ro (algorithm?
+--: (hmac-sha- 1-12) {crypto-hnac-sha-1-12}?

1
—
o

I

|

| | +--ro hmac-shal-12? enpty

| +--:(aes-cmac-prf-128) {aes-cmac-prf-128}?
| | +--ro aes-cmac-prf-128?2 enpty

[ +--: (ndb)

| |  +--ro nmd5? enpty

[ +--:(sha-1)
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| | +--ro sha-1? enpty
| +--: (hmac-sha-1)

| | +--ro hmac-sha-1? enpty
| +--: (hmac- sha- 256)

| | +--ro hnmac-sha-256? enpty
[ ] +- - (hmac- sha- 384)

| | +--ro hmac-sha-384? enpty
| +--: (hmac-sha-512)

| | +--ro hmac-sha-512? enpty
| +--:(clear-text) {clear-text}?

| | +--ro clear-text? enpty
|

+--:(replay-protection-only) {replay-protection-only}

| +--ro replay-protection-only? enpty
| +--:(auth-tls) {tls}?

[ +--ro tls

+--ro of-list {objective-function}?

| +--ro objective-function* [of]

+--ro0 numreqg-sent-nopath-rcvd? yang: count er 32
+--r0 numreqg-sent-cancel -rcvd? yang: count er 32
+--ro numreqg-sent-error-rcvd? yang: count er 32

| +--ro of obj ective-function

+--ro discontinuity-tine? yang: ti mest anp

+--ro initiate-session? bool ean

+--ro0 session-exists? bool ean

+--ro0 num sess-set up- ok? yang: count er 32

+--ro numsess-setup-fail? yang: count er 32

+--ro session-up-tine? yang: ti mest anp

+--ro session-fail-tinme? yang: ti mest anp

+--ro session-fail-up-tinme? yang: ti mest anp

+--ro pcep-stats

| +--ro avg-rsp-tinme? ui nt 32

| +--ro lwmrsp-tinme? ui nt 32

| +--ro hwmrsp-tinme? ui nt 32

| +--ro num pcreg-sent? yang: count er 32
| +--ro numpcreg-rcvd? yang: count er 32
| +--ro numpcrep-sent? yang: count er 32
| +--ro num pcrep-rcvd? yang: count er 32
| +--ro numpcerr-sent? yang: count er 32
| +--ro numpcerr-rcvd? yang: count er 32
| +--ro numpcntf-sent? yang: count er 32
| +--ro numpcntf-rcvd? yang: count er 32
| +--ro numkeepalive-sent? yang: count er 32
| +--ro num keepalive-rcvd? yang: count er 32
| +--ro num unknown-rcvd? yang: count er 32
| +--ro numcorrupt-rcvd? yang: count er 32
| +--ro numreq-sent? yang: count er 32
| +--ro numreqg-sent-pend-rep? yang: count er 32
| +--ro numreqg-sent-ero-rcvd? yang: count er 32
I

I

I
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numreq-sent-ti neout ?

num r eq- sent - cancel - sent ?
numreqg-rcvd?
numreq-rcvd- pend-rep?
numreq-rcvd-ero-sent?
numr eqg-r cvd- nopat h- sent ?
numreqg-rcvd- cancel - sent ?
numreq-rcvd-error-sent?
numreqg-rcvd- cancel -rcvd?
numr ep-r cvd- unknown?
numr eq- r cvd- unknown?
svec {svec}?

+--ro num svec-sent? yan

+--r0 numsvec-reqg-sent? yan

+--ro numsvec-rcvd? yan

+--ro numsvec-req-rcvd?  yan

ro stateful {stateful}?

+--ro num pcrpt-sent?

+--ro num pcrpt-rcvd?

+--ro num pcupd-sent ?

+--ro num pcupd-rcvd?

+--ro numrpt-sent?

+--ro numrpt-rcvd?

+--ro numrpt-rcvd-error-sent?

+--ro numupd-sent?

+--ro numupd-rcvd?

+--ro num upd-rcvd- unknown?

+--ro num upd-rcvd-undel egat ed

+--ro numupd-rcvd-error-sent?

+--ro initiation {pce-initiate
+--ro numpcinitiate-sent?
+--r0o numpcinitiate-rcvd?
+--ro numinitiate-sent?
+--ro numinitiate-rcvd?
+--ro numinitiate-rcvd-err

ro pat h-key {path-key}?

+--ro num unknown- pat h- key?

+--r0 num exp- pat h- key?

+--ro num dup- pat h- key?

+--ro num pat h-key-no-attenpt?

ro numreq-sent-cl osed?

ro numreg-rcvd-cl osed?

sessi ons

ro session* [initiator]

+--ro initiator

+--ro state-last-change?

+--ro state?

+--ro session-creation?
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count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32

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

count er 32
count er 32
count er 32
count er 32

g:
g:
g:
g:

count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32
count er 32

yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
yang:
? yang:
yang:
d}?
count er 32
count er 32
count er 32
count er 32
count er 32

yang:

yang:

yang:

yang:

or-sent? yang:

count er 32

count er 32

yang: count er 32

yang: count er 32
yang: count er 32
yang: count er 32

yang:
yang:

pcep-initiator
yang: ti nest anp
pcep-sess-state
yang: ti mest anp
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+--ro connect-retry? yang: count er 32

+--ro local-id? ui nt 32

+--ro renote-id? ui nt 32

+--ro keepalive-tiner? ui nt 32

+--ro peer-keepalive-tiner? ui nt 32

+--ro dead-tiner? ui nt 32

+--ro peer-dead-tinmer? ui nt 32

+--ro ka-hol d-tine-renf ui nt 32

+--ro overl oaded? bool ean

+--ro overload-tine? ui nt 32

+--ro peer-overl oaded? bool ean

+--ro peer-overload-tine? ui nt 32

+--ro | spdb-sync? sync-state {stateful}?
+--ro recv-db-ver? ui nt 64 {stateful,stateful-syn

c-opt}?
+--ro of-list {objective-function}?
| +--ro objective-function* [of]

| +--ro of obj ective-function

+--ro speaker-entity-id? string {stateful-sync-opt}?

+--ro discontinuity-tine? yang: ti mest anp

+--ro pcep-stats
+--ro avg-rsp-tinme? ui nt 32
+-ro lwnrsp-tinme? ui nt 32
+--ro hwmrsp-tinme? ui nt 32
+--ro num pcreqg-sent? yang: count er 32
+--ro numpcreq-rcvd? yang: count er 32
+--ro num pcrep-sent? yang: count er 32
+--ro0 num pcrep-rcvd? yang: count er 32
+--ro numpcerr-sent? yang: count er 32
+--ro numpcerr-rcvd? yang: count er 32
+--ro numpcntf-sent? yang: count er 32
+--ro numpcntf-rcvd? yang: count er 32
+--ro num keepal i ve-sent ? yang: count er 32
+--ro numkeepal i ve-rcvd? yang: count er 32
+--ro num unknown-rcvd? yang: count er 32
+--ro numcorrupt-rcvd? yang: count er 32
+--ro numreqg-sent? yang: count er 32
+--ro numreqg-sent-pend-rep? yang: count er 32
+--ro numreq-sent-ero-rcvd? yang: count er 32

+--ro0 numreqg-sent-nopath-rcvd? yang: count er 32
+--ro0 numreqg-sent-cancel -rcvd? yang: count er 32

+--ro numreqg-sent-error-rcvd? yang: count er 32
+--ro0 numreqg-sent-timeout? yang: count er 32
+--ro0 numreqg-sent-cancel -sent ? yang: count er 32
+--ro numreq-rcvd? yang: count er 32
+--ro numreqg-rcvd-pend-rep? yang: count er 32
+--ro numreqg-rcvd-ero-sent? yang: count er 32

+--ro numreg-rcvd-nopat h-sent?  yang: count er 32
+--ro numreqg-rcvd-cancel -sent ? yang: count er 32
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+--ro initiation {pce-initiated}?

+--ro numreq-rcvd-error-sent? yang: count er 32
+--ro numreqg-rcvd-cancel -rcvd? yang: count er 32
+--ro numrep-rcvd- unknown? yang: count er 32
+--ro numreqg-rcvd- unknown? yang: count er 32
+--ro svec {svec}?

| +--ro numsvec-sent? yang: count er 32

| +--ro numsvec-reg-sent? yang: count er 32

| +--ro numsvec-rcvd? yang: count er 32

| +--ro numsvec-req-rcvd? yang: count er 32

+--ro stateful {stateful}?

| +--ro numpcrpt-sent? yang: count er 32
| +--ro numpcrpt-rcvd? yang: count er 32
| +--ro num pcupd-sent? yang: count er 32
| +--ro num pcupd-rcvd? yang: count er 32
| +--ro numrpt-sent? yang: count er 32
| +--ro numrpt-rcvd? yang: count er 32
| +--ro numrpt-rcvd-error-sent? yang: count er 32
| +--ro numupd-sent? yang: count er 32
| +--ro numupd-rcvd? yang: count er 32
| +--ro num upd-rcvd-unknown? yang: count er 32
| +--ro num upd-rcvd-undel egat ed? yang: count er 32
| +--ro numupd-rcvd-error-sent? yang: count er 32
I

I

+--ro numpcinitiate-sent?

32
| +--ro numpcinitiate-rcvd?
32
[ +--ro numinitiate-sent?
32
[ +--ro numinitiate-rcvd?
32
| +--ro numinitiate-rcvd-error-sent?
32

+--ro pat h-key {path-key}?

+--ro num unknown- pat h- key? yang: count er 32
+--ro num exp- pat h- key? yang: count er 32
+--ro num dup- pat h- key? yang: count er 32
+--ro num pat h- key- no-attenpt? yang: count er 32
notifications:
+---n pcep-sessi on-up
| +--ro peer-addr? -> | pcep-state/entity/ peers/peer/addr
| +--ro session-initiator? -> |/ pcep-state/entity/peers/peer/sessions/sess
on/initiator
| +--ro state-I|ast-change? yang: ti mest anp
| +--ro state? pcep-sess-state
+---n pcep-sessi on- down
| +--ro peer-addr? -> | pcep-state/entity/ peers/peer/addr
| +--ro session-initiator? pcep-initiator
| +--ro state-Ilast-change? yang: ti mest anp
| +--ro state? pcep-sess-state
+---n pcep-session-1ocal -overl oad
| +--ro peer-addr? -> [ pcep-state/entity/ peers/peer/addr
| +--ro session-initiator? -> |/ pcep-state/entity/ peers/peer/sessions/sess
on/initiator
| +--ro overl oaded? bool ean
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| +--ro overload-tinme? ui nt 32
+---n pcep-session-|ocal -overl oad- cl ear
| +--ro peer-addr? -> |/ pcep-state/entity/ peers/peer/addr

| +--ro overl oaded? bool ean
+---n pcep-sessi on- peer-overl oad

| +--ro peer-addr? -> |/ pcep-state/entity/ peers/peer/addr

| +--ro session-initiator? -> |/ pcep-state/entity/ peers/peer/sessions/sess
ion/initiator

| +--ro peer-overl oaded? bool ean

| +--ro peer-overload-time? ui nt 32

+---n pcep-sessi on-peer-overl oad-cl ear
+--ro peer-addr? -> |/ pcep-state/entity/ peers/peer/addr
+--ro peer-overl oaded? bool ean

5.1. The Entity

The PCEP yang nodul e may contain status information for the |oca
PCEP entity.

The entity has an I P address (using ietf-inet-types [ RFC6991]) and a
"role" leaf (the local entity PCEP role) as nandatory.

Note that, the PCEP M B nodul e [ RFC7420] uses an entity list and a
system generated entity index as a primary index to the read only
entity table. |If the device inplenents the PCEP M B, the "index"

| eaf MUST contain the value of the correspondi ng pcePcepEntityl ndex
and only one entity is assuned.

5.2. The Peer Lists

The peer list contains peer(s) that the local PCEP entity knows
about. A PCEP speaker is identified by its IP address. |If there is
a PCEP speaker in the network that uses nmultiple I P addresses then it
| ooks like multiple distinct peers to the other PCEP speakers in the
net wor k.

Since PCEP sessions can be epheneral, the peer list tracks a peer
even when no PCEP session currently exists to that peer. The
statistics contained are an aggregate of the statistics for al
successi ve sessions to that peer

To limt the quantity of information that is stored, an
i mpl ement ati on MAY choose to discard this information if and only if
no PCEP session exists to the correspondi ng peer

The data nodel for PCEP peer presented in this docunent uses a flat

list of peers. Each peer inthe list is identified by its |IP address
(addr-type, addr).
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There is one list for static peer configuration ("/pcep/entity/
peers"), and a separate list for the operational state of all peers
(i.e. static as well as discovered)("/pcep-state/entity/peers”).

The forner is used to enable renpte PCE configuration at PCC (or PCE)
while the latter has the operational state of these peers as well as
the renmote PCE peer which were discovered and PCC peers that have
initiated session.

5.3. The Session Lists

The session list contains PCEP session that the PCEP entity (PCE or
PCC) is currently participating in. The statistics in session are
semantically different fromthose in peer since the former applies to
the current session only, whereas the latter is the aggregate for al
sessions that have existed to that peer

Al t hough [ RFC5440] forbids nore than one active PCEP session between
a given pair of PCEP entities at any given tinme, there is a w ndow
during session establishment where two sessions may exist for a given
pair, one representing a session initiated by the local PCEP entity
and the other representing a session initiated by the peer. |If

ei ther of these sessions reaches active state first, then the other

i s discarded

The data nodel for PCEP session presented in this document uses a
flat list of sessions. Each session in the list is identified by its
initiator. This index allows twd sessions to exist transiently for a
gi ven peer, as discussed above.

There is only one list for the operational state of all sessions
("/pcep-state/entity/peers/peer/sessions/session").

5.4. Notifications
This YANG nodel defines a list of notifications to informclient of
i mportant events detected during the protocol operation. The
notifications defined cover the PCEP M B notifications.

6. Advanced PCE Features

Thi s docunent contains a specification of the base PCEP YANG nodul e,
"ietf-pcep" which provides the basic PCEP [ RFC5440] data nodel

Thi s docunent further handl es advanced PCE features |like -
0 Capability and Scope

o Domain information (local/neighbour)
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o Pat h- Key
o OF

o GCO

o P2wP

o GWLS

o Inter-Layer

o Stateful PCE

0 Segenent Routing

0 Authentication including PCEPS (TLS)

[Editor’s Note - Sone of themwould be added in a future revision.]
6.1. Stateful PCE s LSP-DB

In the operational state of PCEP which supports stateful PCE node,

the list of LSP state are maintained in LSP-DB. The key is the PLSP-

I D and the PCC | P address.

The PCEP data nodel contains the operational state of LSPs (/pcep-

state/entity/lsp-db/Isp/) with PCEP specific attributes. The generic

TE attributes of the LSP are defined in [I-D.ietf-teas-yang-te]. A

reference to LSP state in TE nodel is naintained.

7. Open Issues and Next Step

This section is added so that open issues can be tracked. This
section woul d be renoved when the docunent is ready for publication.

7.1. The PCE-Initiated LSP
The TE Model at [I-D.ietf-teas-yang-te] should support creationg of
tunnels at the controller (PCE) and nmarking themas PCE-Initi ated.
The LSP-DB in the PCEP Yang (/pcep-state/entity/lsp-db/lsp/
initiation) also marks the LSPs which are PCE-initiated.

7.2. PCEP over TLS (PCEPS)

A future version of this docunent would add TLS rel ated
configurations.
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8. PCEP YANG Mbdul e

RFC Ed.: In this section, replace all occurrences of "XXXX wth the
actual RFC number and all occurrences of the revision date below with
the date of RFC publication (and renove this note).

<CODE BEG@ NS> file "ietf-pcep@016-10-27. yang"

nmodul e ietf-pcep {
nanespace "urn:ietf:parans: xm:ns:yang:ietf-pcep";
prefix pcep;

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

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

inmport ietf-te {
prefix "te";
}

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

import ietf-key-chain {
prefix "key-chain";
}

organi zati on
"I ETF PCE (Path Conputation El enment) Working G oup";

cont act
"W Web: <http://tools.ietf.org/wy/ pcel>
W5 List: <mailto:pce@etf.org>
WG Chair: JP Vasseur
<mai |l to:j pv@i sco. conp
WG Chair: Julien Meuric
<mai |l to:julien.neuric@range. conr
WG Chai r: Jonat han Har dw ck
<mui | t 0: Jonat han. Har dwi ck@ret aswi t ch. con»
Edi t or: Dhruv Dhody
<mai |l to: dhruv.ietf@nuail.conm";
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description
"The YANG nmodul e defines a generic configuration and
operational nodel for PCEP commobn across all of the
vendor inplenentations.”;

revision 2016-10-27 {
description "lnitial revision.";
ref erence
"RFC XXXX: A YANG Data Mddel for Path Conputation
El ement Conmuni cati ons Protoco
(PCEP) ";
}

/*
* |ldentities
*/

identity pcep {
description "ldentity for the PCEP protocol.";
}

/*
* Typedefs
*/
typedef pcep-role {
type enuneration {
enum unknown {
val ue "0";
description
"An unknown rol e";

}
enum pcc {
val ue "1";
description
"The role of a Path Conputation dient";
}
enum pce {
val ue "2";
description
"The role of Path Conputation El enent";
}
enum pcc- and- pce {
val ue "3";
description
"The role of both Path Conputation Cient and
Pat h Conputation El enment”;
}
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}

description

"The role of a PCEP speaker.

Takes one of the foll owi ng val ues

- unknown(0): the role is not known.

- pcc(l): the role is of a Path Conputation
Client (PCC.

- pce(2): the role is of a Path Conputation
Server (PCE).

- pccAndPce(3): the role is of both a PCC and
a PCE.";

}

typedef pcep-adm n-status {
type enuneration {
enum adni n-status-up {
value "1";
description
"Admin Status is Up";

}
enum adm n- st at us-down {
val ue "2";
description
"Adm n Status is Down";
}

}

description
"The Adnmin Status of the PCEP entity.
Takes one of the foll owi ng val ues
- admin-status-up(1): Admin Status is Up.
- adm n-status-down(2): Admin Status is Down";

}

typedef pcep-oper-status {
type enuneration {
enum oper - stat us-up {
val ue "1";
description
"The PCEP entity is active";

}
enum oper - st at us- down {

val ue "2";

description

"The PCEP entity is inactive";
}
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enum oper - st at us- goi ng-up {
val ue "3";
description
"The PCEP entity is activating"

}
enum oper - st at us- goi ng- down {
val ue "4";
description
"The PCEP entity is deactivating”
}
enum oper-status-failed {
val ue "5";
description
"The PCEP entity has failed and will recover
when possible.™;
}
enum oper - st at us-f ai | ed-perm {
val ue "6";
description
"The PCEP entity has failed and will not recover
wi t hout operator intervention”;
}

}

description

"The operational status of the PCEP entity.

Takes one of the foll owi ng val ues

- oper-status-up(1l): Active
- oper-status-down(2): Inactive
- oper-status-going-up(3): Activating
- oper-status-goi ng-down(4): Deactivating
- oper-status-failed(5): Failed
- oper-status-failed-perm(6): Failed Permanantly"”;

typedef pcep-initiator {
type enuneration {
enum | ocal {
val ue "1";
description
"The local PCEP entity initiated the session”

}
enum renote {

val ue "2";

description

"The renote PCEP peer initiated the session"
}
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description
"The initiator of the session, that is, whether the TCP
connection was initiated by the |ocal PCEP entity or
the renote peer.
Takes one of the foll owi ng val ues

- local (1): Initiated locally

- renpte(2): Initiated renotely";

}

typedef pcep-sess-state {
type enuneration {
enum t cp- pendi ng {
value "1";
description
"The tcp-pending state of PCEP session.”

}
enum open-wai t {
val ue "2";
description
"The open-wait state of PCEP session.”
}
enum keep-wai t {
val ue "3";
description
"The keep-wait state of PCEP session.”
}
enum sessi on-up {
val ue "4";
description
"The session-up state of PCEP session.”
}

}

description
"The current state of the session
The set of possible states excludes the idle state
since entries do not exist in the idle state.
Takes one of the foll owi ng val ues
- tcp-pending(l): PCEP TCP Pending state
- open-wait(2): PCEP Open Wiit state
- keep-wait(3): PCEP Keep WAit state
- session-up(4): PCEP Session Up state";
}

typedef dommi n-type {
type enuneration {
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enum ospf-area {
val ue "1";
description
"The OSPF area.";

}
enum i sis-area {
val ue "2";
description
"The 1S-1S area.”;
}
enum as {
val ue "3";
description
"The Aut onomous System (AS).";
}

}

description
"The PCE Domain Type";

}

typedef domai n-ospf-area {
type union {
type uint32;
type yang: dott ed- quad;

description
"OSPF Area ID.";

}

typedef dommi n-isis-area {

type string {
pattern '[0-9A-Fa-f]{2}\.([0-9A-Fa-f]{4}\.){0,3}";
}

description
"S- 1S Area ID.";

}
typedef domain-as {
type uint32;
description
" Aut ononous Syst em numnber.";
}

typedef domain {
type union {
type donmi n-ospf -area;
type donmi n-isis-area;
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type domai n-as;
}
description
"The Domain | nfornation”

}

typedef operational-state {
type enuneration {
enum down {
val ue "0";
description
"not active.";

}
enum up {
val ue "1";
description
"signalled.";
}
enum active {
val ue "2";
description
"up and carrying traffic.";
}
enum goi ng- down {
val ue "3";
description
"LSP is being torn down, resources are
bei ng rel eased. ";
}
enum goi ng-up {
val ue "4";
description
"LSP is being signalled.”
}

}

description
"The operational status of the LSP"

}

typedef |sp-error {
type enuneration {
enum no-error {
val ue "0";
description
"No error, LSP is fine."
}
enum unknown {
value "1";
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description
"Unknown reason.";

enumlimt {
val ue "2";
description
"Limt reached for PCE-controlled LSPs.";

}
enum pendi ng {
val ue "3";
description
"Too many pending LSP update requests.";
}
enum unaccept abl e {
val ue "4";
description
"Unaccept abl e paraneters.";
}
enum i nternal {
val ue "5";
description
“Internal error.";
}
enum adni n {
val ue "6";
description
"LSP admi nistratively brought down."
}
enum preenpted {
value "7";
description
"LSP preenpted.";
}
enum rsvp {
val ue "8";
description
"RSVP signaling error.";
}

}

description
"The LSP Error Codes."

}

typedef sync-state {
type enuneration {
enum pendi ng {
val ue "0";
description
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"The state synchronization
has not started.";
}
enum ongoi ng {
val ue "1";
description
"The state synchronization
i s ongoing.";

enum fini shed {
val ue "2";
description
"The state synchronization
is finished.";
}
}
description
"The LSP-DB state synchronization operational status."”;

}

typedef pst{
type enuneration{
enum rsvp-te{
val ue "0";
description
"RSVP- TE si gnal i ng protocol”

}
enum sr{
val ue "1";
description
"Segment Routing Traffic Engineering”
}

}

description
"The Path Setup Type"

}

typedef assoc-type{
type enuneration{
enum prot ection{
val ue "1";
description
"Path Protection Association Type"
}
}
description
"The PCEP Associ ation Type"
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typedef objective-function{
type enuneration{
enum ncp{
val ue "1";
description
"M ni mum Cost Path (MCP)";

enum m p{
val ue "2";
description
"M ni rum Load Path (MLP)";

}
enum rbp{
val ue "3";
description
"Maxi mum r esi dual Bandwi dth Path (MBP)";
enum nbc{
val ue "4";
description
"M ni m ze aggregate Bandw dth Consunption (MBC)";
enum m | {
val ue "5";
description
"M nimze the Load of the nost |oaded Link (ML)";
}
enum ntc{
val ue "6";
description
"M nimze the Cunul ati ve Cost of a set of paths
(MO "
enum spt{
val ue "7";
description
"Shortest Path Tree (SPT)";
enum nct {
val ue "8";
description
"M ni mum Cost Tree (MCT)";
}
enum npl p{
val ue "9";
description
"M ni nrum Packet Loss Path (MPLP)";
}
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enum rmup{
val ue "10";
description
"Maxi mum Under-Utilized Path (MJP)";

}
enum nr up{
value "11";
description
" Maxi mum Reserved Under-Utilized Path (MRUP)"
}

}

description
"The PCEP hjective functions”

}

/*
* Features
* [

feature svec {
description
"Support synchroni zed path conputation.”;

}

feature gnpls {
description
"Support GWPLS.";

}

feature objective-function {
description
"Support OF as per RFC 5541.";

}

feature gco {
description
"Support GCO as per RFC 5557.";

}

feature path-key {
description
"Support path-key as per RFC 5520.";

}

feature p2mp {
description
"Support P2MP as per RFC 6006.";
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feature stateful {
description
"Support stateful PCE ";

}

feature stateful-sync-opt {
description
"Support stateful sync optim zation"

}

feature pce-initiated {
description
"Support PCE-Initiated LSP.";

}

feature tls {
description
"Support PCEP over TLS.";

}

feature sr {
description
"Support Segnent Routing for PCE. ";
}

/*
* (¥ oupi ngs
*/

groupi ng pcep-entity-infof
description
"This grouping defines the attributes for PCEP entity.";
| eaf connect-tiner {
type uint32 {
range "1..65535";

}
units "seconds"
defaul t 60;

description
"The time in seconds that the PCEP entity will wait
to establish a TCP connection with a peer. |If a
TCP connection is not established within this time
then PCEP aborts the session setup attenpt.”

ref erence
"RFC 5440: Path Conputation El enent (PCE)

Conmruni cati on Protocol (PCEP)"
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}
| eaf connect-max-retry {
type uint32;
defaul t 5;
description
"The maxi mum nunber of tines the systemtries to
establish a TCP connection to a peer before the
session with the peer transitions to the idle
state.";
ref erence
"RFC 5440: Path Conputation El enment (PCE)
Conmruni cati on Protocol (PCEP)";
}

| eaf init-backoff-tiner {
type uint32 {
range "1..65535";
}

units "seconds";

description
"The initial back-off tinme in seconds for retrying
a failed session setup attenpt to a peer
The back-off tinme increases for each failed
session setup attenpt, until a maxi num back- of f
time is reached. The maxi mum back-off tinme is
max- backof f-timer."

}
| eaf max-backoff-tinmer {
type uint32;
units "seconds";
description
"The nmaxi mum back-off tinme in seconds for retrying
a failed session setup attenpt to a peer
The back-off time increases for each failed session
setup attenpt, until this maxi nrumvalue is reached
Session setup attenpts then repeat periodically
wi t hout any further increase in back-off tine.";
}

| eaf open-wait-tiner {
type uint32 {
range "1..65535";

}
units "seconds";
defaul t 60;

description
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"The time in seconds that the PCEP entity will wait
to receive an Open nessage froma peer after the
TCP connection has cone up

If no OQpen nessage is received within this time then
PCEP term nates the TCP connection and del etes the
associ at ed sessions.";

ref erence
"RFC 5440: Path Conputation El ement (PCE)
Conmuni cati on Protocol (PCEP)"
}

| eaf keep-wait-tiner {
type uint32 {
range "1..65535";

}
units "seconds";
defaul t 60;

description
"The time in seconds that the PCEP entity will wait
to receive a Keepalive or PCErr nessage from a peer
during session initialization after receiving an
Open nessage. |If no Keepalive or PCErr nessage is
received within this tine then PCEP term nates the
TCP connection and del etes the associ at ed
sessions.";
ref erence
"RFC 5440: Path Conputation El ement (PCE)
Conmuni cati on Protocol (PCEP)";
}

| eaf keep-alive-tinmer {
type uint32 {
range "0..255";

}
units "seconds";
defaul t 30;

description
"The keep alive transmission tinmer that this PCEP
entity will propose in the initial OPEN nessage of
each session it is involved in. This is the
maxi mum ti ne between two consecutive nessages sent
to a peer. Zero nmeans that the PCEP entity prefers
not to send Keepalives at all
Note that the actual Keepalive transm ssion
intervals, in either direction of an active PCEP
session, are deternined by negotiation between the
peers as specified by RFC 5440, and so may differ
fromthis configured value.";
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reference
"RFC 5440: Path Conputation El ement (PCE)
Conmuni cati on Protocol (PCEP)"
}

| eaf dead-tiner {
type uint32 {
range "0..255";
}

units "seconds";
must "“(. > ../keep-alive-tiner)" {
error-nessage "The dead tinmer nust be "
+ "larger than the keep alive tinmer";
description
"This value MJST be greater than
keep-alive-tiner.";

}
default 120;
description
"The dead tinmer that this PCEP entity will propose
inthe initial OPEN nessage of each session it is
involved in. This is the tinme after which a peer
shoul d declare a session down if it does not
recei ve any PCEP nessages. Zero suggests that the
peer does not run a dead tinmer at all."
ref erence
"RFC 5440: Path Conputation El enent (PCE)
Conmruni cati on Protocol (PCEP)"

}

| eaf all ow negotiation{
type bool ean;
description
"Whet her the PCEP entity will pernit negotiation of
session paraneters."”;

}

| eaf max-keep-alive-timer{
type uint32 {
range "0..255";
}

units "seconds";
description
"In PCEP session paraneter negotiation in seconds,
the maxi mum val ue that this PCEP entity will
accept froma peer for the interval between
Keepal i ve transm ssions. Zero nmeans that the PCEP
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entity will allow no Keepalive transm ssion at
all." ;

}

| eaf max-dead-timer{
type uint32 {
range "0..255";
}

units "seconds”

description
"I'n PCEP session paraneter negotiation in seconds,
the maxi num val ue that this PCEP entity will accept
froma peer for the Dead tinmer. Zero means that
the PCEP entity will allow not running a Dead
timer.";

}

| eaf min-keep-alive-timer{
type uint32 {
range "0..255";
}

units "seconds";

description
"I'n PCEP session paranmeter negotiation in seconds,
the mnimumval ue that this PCEP entity will
accept for the interval between Keepalive
transm ssions. Zero nmeans that the PCEP entity
insists on no Keepalive transm ssion at all.";

}

| eaf nin-dead-timer{
type uint32 {
range "0..255";
}

units "seconds";
description
"I'n PCEP session paranmeter negotiation in
seconds, the mininmumvalue that this PCEP entity
will accept for the Dead tinmer. Zero neans that
the PCEP entity insists on not running a Dead
timer.";
}
| eaf sync-tiner{
if-feature svec

type uint32 {
range "0..65535";
}
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units "seconds";
default 60;
description
"The val ue of SyncTinmer in seconds is used in the
case of synchroni zed path conputation request
usi ng the SVEC object. Consider the case where a
PCReq message is received by a PCE that contains
the SVEC object referring to Msynchroni zed path
comput ation requests. |If after the expiration of
the SyncTinmer all the M path conputation requests
have not been, received a protocol error is
triggered and the PCE MUST cancel the whole set
of path computation requests.
The aimof the SyncTiner is to avoid the storage
of unused synchroni zed requests shoul d one of
them get lost for sone reasons (for exanple, a
m sbehavi ng PCC).
Zero nmeans that the PCEP entity does not use the
SyncTi mer. ";
ref erence
"RFC 5440: Path Conputation El ement (PCE)
Conmuni cati on Protocol (PCEP)";

| eaf request-tiner(
type uint32 {
range "1..65535";
}

units "seconds"”;

description
"The maxinmumtime that the PCEP entity will wait
for a response to a PCReq nessage.”

}

| eaf max-sessi ons{
type uint32;
description
" Maxi mum nunmber of sessions involving this PCEP
entity that can exist at any tine.";

}

| eaf max- unknown-reqs{
type uint32;
default 5;
description
"The maxi mum nunber of unrecogni zed requests and
replies that any session on this PCEP entity is
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willing to accept per nminute before termnating
t he session.
A PCRep nessage contains an unrecogni zed reply
if it contains an RP object whose request ID
does not correspond to any in-progress request
sent by this PCEP entity.
A PCReq nmessage contains an unrecogni zed request
if it contains an RP object whose request IDis
zero. ",

ref erence
"RFC 5440: Path Conputation El enent (PCE)

Conmruni cati on Protocol (PCEP)"

}
| eaf max- unknown- nsgs{
type uint32;
defaul t 5;
description
"The maxi mum nunber of unknown nessages that any
session on this PCEP entity is willing to accept
per mnute before term nating the session.”
ref erence
"RFC 5440: Path Conputation El enent (PCE)
Conmruni cati on Protocol (PCEP)"
}

}//pcep-entity-info

groupi ng pce-scope{
description
"Thi s groupi ng defines PCE path conputation scope
i nformati on whi ch maybe rel evant to PCE sel ection
This information corresponds to PCE auto-di scovery
i nformation.";
ref erence
"RFC 5088: OSPF Protocol Extensions for Path
Conput ati on El enent (PCE)
Di scovery
RFC 5089: IS-1S Protocol Extensions for Path
Conput ati on El enent (PCE)
Di scovery";
| eaf intra-area-scope{
type bool ean;
defaul t true;
description
"PCE can conpute intra-area paths.";

| eaf intra-area-pref{
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}
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description
"The PCE' s preference for intra-area TE LSP
conmput ation.";

| eaf inter-area-scope{
type bool ean;
default false
description
"PCE can conpute inter-area paths.";

| eaf inter-area-scope-default{
type bool ean;
default false
description
"PCE can act as a default PCE for inter-area
pat h conputation."”;

| eaf inter-area-pref{
type uint8{
range "0..7";
}

description
"The PCE s preference for inter-area TE LSP
comput ation.™;

| eaf inter-as-scope{
type bool ean;
default false
description
"PCE can conpute inter-AS paths.”
}
| eaf inter-as-scope-default{
type bool ean;
default false
description
"PCE can act as a default PCE for inter-AS
pat h conputation."”;
}
| eaf inter-as-pref{
type uint8{
range "0..7";
}
description
"The PCE s preference for inter-AS TE LSP
conmput ation.";
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}
| eaf inter-1layer-scope{
type bool ean;
default false;
description
"PCE can conpute inter-layer paths.";

| eaf inter-1layer-pref{
type uint8{
range "0..7";
}

description
"The PCE s preference for inter-layer TE LSP
comput ation.";

}// pce-scope

groupi ng donmai n{
description
"This grouping specifies a Domain where the
PCEP speaker has topology visibility.";
| eaf domai n-type{
type donmi n-type;
description
"The domain type.";
}
| eaf domai n{
t ype donmmi n;
description
"The domain Infornmation.";

}// domai n

groupi ng capability{
description
"This grouping specifies a capability
i nformati on of |ocal PCEP entity. This maybe
relevant to PCE selection as well. This
i nformati on corresponds to PCE auto-di scovery
i nformation.";
ref erence
"RFC 5088: OSPF Protocol Extensions for Path
Conput ati on El enent (PCE)
Di scovery
RFC 5089: IS-1S Protocol Extensions for Path
Conput ati on El enent (PCE)
Di scovery";
| eaf gnpl s{
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i f-feature gnpls;

type bool ean;

description
"Path conputation with GWLS |ink
constraints.";

}
| eaf bi-dir{
type bool ean;
description
"Bi directional path conputation."”;

| eaf diverse{
type bool ean;
description
"Di verse path conputation.”
}
| eaf | oad- bal ance{
type bool ean;
description
"Load- bal anced pat h conputation.”

| eaf synchroni ze{
if-feature svec
type bool ean;
description
"Synchroni zed paths conputation.”

| eaf objective-function{
i f-feature objective-function;
type bool ean;
description
"Support for multiple objective functions.";

| eaf add- pat h-constrai nt{
type bool ean;
description
"Support for additive path constraints (nmax
hop count, etc.).";
}
| eaf prioritization{
type bool ean;
description
"Support for request prioritization.";
}
| eaf multi-request{
t ype bool ean;
description
"Support for multiple requests per nessage.";
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}

| eaf gcof
i f-feature gco;
type bool ean;
description
"Support for G obal Concurrent Optim zation
(GO . ";

}
| eaf p2np{
if-feature p2np;
type bool ean;
description
"Support for P2MP path conputation.”;

}

contai ner stateful {

if-feature stateful;
description

"If stateful PCE feature is present”;
| eaf enabl ed{

type bool ean;

description

"Enabl ed or Di sabl ed";

| eaf active{
type bool ean;
description
"Support for active stateful PCE. ";
}
| eaf pce-initiated{
if-feature pce-initiated;
type bool ean;
description
"Support for PCE-initiated LSP.";

| eaf include-db-ver{
if-feature stateful -sync-opt;
type bool ean;
description
"Support inclusion of LSP-DB-VERSION
in LSP object”;

| eaf trigger-resync{
if-feature stateful -sync-opt;
type bool ean;
description
"Support PCE triggered re-synchronization";
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| eaf trigger-initial-sync{
if-feature stateful-sync-opt;
type bool ean;
description
"PCE triggered initial synchronization"
}
| eaf incremental-sync{
if-feature stateful -sync-opt;
type bool ean;
description
"Support increnental (delta) sync"

}

cont ai ner sr{

if-feature sr;
description

"If segnment routing is supported”
| eaf enabl ed{

type bool ean;

description

"Enabl ed or Disabl ed”

}
Y/ /capability

groupi ng i nfof
description
"This grouping specifies all infornmation which
maybe rel evant to both PCC and PCE
This information corresponds to PCE auto-di scovery
i nformation.";
cont ai ner domai n{
description
"The | ocal donmain for the PCEP entity";
list domai n{
key "donuai n-type domai n";
description
"The | ocal domain.";
uses domai n{
description
"The local dormain for the PCEP entity.";

}
oo .
cont ai ner capabi lity{

description
"The PCEP entity capability";
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uses capability{
description
"The PCEP entity supported
capabilities.";

Y /linfo

groupi ng pce-info{

description

"Thi s grouping specifies all PCE information

whi ch maybe relevant to the PCE sel ection.

This information corresponds to PCE auto-di scovery

i nformation.";

cont ai ner scope{

description

"The path conputation scope”
uses pce-scope;

}

cont ai ner nei gh- donai ns{
description
"The list of neighbour PCE-Domai n
toward whi ch a PCE can conpute
pat hs";
list domain{
key "donuai n-type domai n";

description
"The nei ghbour donmain.";
uses domai n{
description
"The PCE nei ghbour domain.";

}
}
}//pce-info

groupi ng pcep- st at s{
description
"Thi s groupi ng defines statistics for PCEP. It is used
for both peer and current session."”;
| eaf avg-rsp-tinme{

type uint32;
units "mlliseconds"
must " (/pcep-state/entity/peers/peer/role !="pcc' " +
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" or " +
"(/pcep-state/entity/peers/peer/role = "'pcc'" +
“and (. =0)))" {

error-nessage
"I'nvalid average response tine";
description
"If role is pcc then this leaf is neaningless
and is set to zero.";
}
description
"The average response tine.
If an average response tinme has not been
cal cul ated then this |l eaf has the value zero.";

}

| eaf wmrsp-ting{
type uint32;
units "mlliseconds"
must " (/pcep-state/entity/peers/peer/role !'="pcc'" +
"or " +
"(/pcep-state/entity/ peers/peer/role = 'pcc'" +
"and (. =0)))" {
error-nessage
"I'nvalid smallest (lowwater mark)
response tinme";
description
"If role is pcc then this leaf is meaningless
and is set to zero.";
}
description
"The small est (Il owwater mark) response time seen
If no responses have been received then this
| eaf has the value zero.";

}

| eaf hwmrsp-ting{
type uint32;
units "mlliseconds"
must " (/pcep-state/entity/peers/peer/role !="pcc' " +
"or " 4+
"(/pcep-state/entity/peers/peer/role = 'pcc’'" +
“and (. =0)))" {
error-nessage
"Invalid greatest (high-water mark)
response tinme seen";
description
"If role is pcc then this field is
meani ngl ess and is set to zero.";
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description

"The greatest (high-water mark)
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response time seen.

If no responses have been received then this object
has the val ue zero.";

}

| eaf num pcreq-sent{

type yang: count er 32;

description

"The nunber of PCReq nessages sent.";

}

| eaf num pcreq-rcvd{

type yang: count er 32;

description

"The nunber of PCReq

}

| eaf num pcrep-sent{

type yang: count er 32;

description

"The nunber of PCRep

}

| eaf num pcrep-rcvd{

type yang: count er 32;

description

"The nunber of PCRep

}

| eaf num pcerr-sent{

type yang: count er 32;

description

"The nunber of PCErr

}

| eaf num pcerr-rcvd{

type yang: count er 32;

description

"The nunber of PCErr

}

| eaf num pcntf-sent{

type yang: count er 32;

description

"The nunber of PCNtf

Expires April

messages recei

messages sent.

nmessages recei

messages sent.

nmessages recei

messages sent.

30, 2017

ved. ";

ved. ";

ved. ";
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| eaf num pcntf-rcvd{
type yang: count er 32
description
"The nunber of PCNtf messages received.";

}

| eaf num keepal i ve-sent {
type yang: count er 32
description
"The nunber of Keepalive nessages sent.";

}

| eaf num keepal i ve-rcvd{
type yang: count er 32
description
"The nunber of Keepalive nessages received.";

}

| eaf num unknown-rcvd{
type yang: count er 32
description
"The nunber of unknown nessages received.";

}

| eaf num corrupt-rcvd{
type yang: count er 32
description
"The nunber of corrupted PCEP nessage received.";

}

| eaf numreqg-sent{
type yang: count er 32
description
"The nunber of requests sent. A request corresponds
1:1 with an RP object in a PCReq nessage. This night
be greater than num pcreq-sent because nmultiple
requests can be batched into a single PCReq
nmessage. ";

}

| eaf numreq-sent-pend-rep{
type yang: count er 32
description
"The nunber of requests that have been sent for
whi ch a response is still pending.”

}

| eaf numreq-sent-ero-rcvd{
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type yang: count er 32
description
"The nunber of requests that have been sent for
whi ch a response with an ERO object was received.
Such responses indicate that a path was
successfully conputed by the peer."

}

| eaf numreq-sent-nopat h-rcvd{
type yang: counter 32
description
"The nunber of requests that have been sent for
whi ch a response with a NO PATH obj ect was
recei ved. Such responses indicate that the peer
could not find a path to satisfy the
request.";

}

| eaf numreqg-sent-cancel -rcvd{
type yang: count er 32
description
"The nunber of requests that were cancelled with
a PCNtf nessage.
This mght be different than num pcntf-rcvd because
not all PCNtf nessages are used to cancel requests,
and a single PCNtf nessage can cancel nultiple
requests.";

}

| eaf numreq-sent-error-rcvd{
type yang: count er 32
description
"The nunber of requests that were rejected with a
PCErr nmessage.
This might be different than num pcerr-rcvd because
not all PCErr nessages are used to reject requests,
and a single PCErr nessage can reject nultiple
requests.";

}

| eaf numreqg-sent-tineout{
type yang: count er 32
description
"The nunber of requests that have been sent to a peer
and have been abandoned because the peer has taken too
long to respond to them";
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| eaf numreqg-sent-cancel -sent{
type yang: count er 32
description
"The nunber of requests that were sent to the peer and
explicitly cancelled by the I ocal PCEP entity sending
a PCNtf.";

}

| eaf numreqg-rcvd{

type yang: counter 32

description

"The nunber of requests received. A request

corresponds 1:1 with an RP object in a PCReq

nmessage

This mi ght be greater than num pcreqg-rcvd because

mul tiple requests can be batched into a single

PCReq nmessage.";

}

| eaf numreq-rcvd- pend-rep{
type yang: count er 32
description
"The nunber of requests that have been received for
whi ch a response is still pending."

}

| eaf numreqg-rcvd-ero-sent{
type yang: counter 32
description
"The nunber of requests that have been received for
whi ch a response with an ERO object was sent. Such
responses indicate that a path was successfully
computed by the local PCEP entity.";
}

| eaf numreqg-rcvd- nopat h- sent {
type yang: count er 32
description
"The nunber of requests that have been received for
whi ch a response with a NO PATH obj ect was sent. Such
responses indicate that the |ocal PCEP entity could
not find a path to satisfy the request.";

}

| eaf numreqg-rcvd-cancel -sent {
type yang: counter 32
description
"The nunber of requests received that were cancelled
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by the local PCEP entity sending a PCNtf nessage.
This mght be different than num pcntf-sent because
not all PCNtf nessages are used to cancel requests,
and a single PCNtf nessage can cancel nultiple
requests.”;

}

| eaf numreqg-rcvd-error-sent{
type yang: count er 32
description
"The nunber of requests received that were cancell ed
by the |ocal PCEP entity sending a PCErr nessage.
This might be different than num pcerr-sent because
not all PCErr nessages are used to cancel requests,
and a single PCErr nessage can cancel nultiple
requests.”;

}

| eaf numreq-rcvd-cancel -rcvd{
type yang: count er 32
description
"The nunber of requests that were received fromthe
peer and explicitly cancelled by the peer sending
a PCNtf.";

}

| eaf numrep-rcvd- unknown{
type yang: counter 32
description
"The nunber of responses to unknown requests
received. A response to an unknown request is a
response whose RP object does not contain the
request 1D of any request that is currently
out st andi ng on the session.";

}

| eaf numreq-rcvd- unknown{
type yang: count er 32
description
"The nunber of unknown requests that have been
recei ved. An unknown request is a request
whose RP object contains a request |D of
zero.";

}

cont ai ner svec{
if-feature svec
description
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"I'f synchronized path conputation is supported"
| eaf num svec-sent {
type yang: count er 32
description
"The nunber of SVEC objects sent in PCReq nessages.
An SVEC obj ect represents a set of synchronized
requests.";

}

| eaf num svec-reg-sent{
type yang: count er 32
description
"The nunber of requests sent that appeared in one
or nmore SVEC objects.";

}

| eaf num svec-rcvd{
type yang: count er 32
description
"The nunber of SVEC objects received in PCReq
messages. An SVEC obj ect represents a set of
synchroni zed requests.";

}

| eaf num svec-reqg-rcvd{
type yang: count er 32
description
"The nunber of requests received that appeared
in one or nore SVEC objects."”;
}
}
cont ai ner stateful {
if-feature stateful;
description
"Stateful PCE related statistics";
| eaf num pcrpt-sent{
type yang: count er 32
description
"The nunmber of PCRpt nessages sent.”
}

| eaf num pcrpt-rcvd{
type yang: count er 32
description
"The nunber of PCRpt nessages received.”

}

| eaf num pcupd- sent {
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type yang: count er 32
description
"The nunmber of PCUpd nessages sent.”

}

| eaf num pcupd-rcvd{
type yang: count er 32
description
"The nunber of PCUpd nessages received."”

}

| eaf numrpt-sent{
type yang: count er 32
description
"The nunber of LSP Reports sent. A LSP report
corresponds 1:1 with an LSP object in a PCRpt
message. This might be greater than
num pcr pt - sent because nultiple reports can
be batched into a single PCRpt nessage.";
}

| eaf numrpt-rcvd{
type yang: count er 32
description
"The nunber of LSP Reports received. A LSP report
corresponds 1:1 with an LSP object in a PCRpt
nmessage.
This might be greater than num pcrpt-rcvd because
multiple reports can be batched into a single
PCRpt message.";
}

| eaf numrpt-rcvd-error-sent{
type yang: counter 32
description
"The nunber of reports of LSPs received that were
responded by the local PCEP entity by sending a
PCErr message.";

}

| eaf num upd-sent{

type yang: count er 32

description
"The nunber of LSP updates sent. A LSP update
corresponds 1:1 with an LSP object in a PCUpd
message. This might be greater than
num pcupd- sent because nultipl e updates can
be batched into a single PCUpd nessage.";

Dhody, et al. Expires April 30, 2017 [ Page 53]



Internet-Draft PCE- YANG Cct ober 2016

}

| eaf num upd-rcvd{
type yang: counter 32
description
"The nunber of LSP Updates received. A LSP update
corresponds 1:1 with an LSP object in a PCUpd
nmessage
This m ght be greater than num pcupd-rcvd because
mul ti pl e updates can be batched into a single
PCUpd nessage.";
}

| eaf num upd-rcvd- unknown{
type yang: count er 32
description
"The nunber of updates to unknown LSPs

received. An update to an unknown LSP is a
updat e whose LSP object does not contain the
PLSP-1 D of any LSP that is currently
present.";

}

| eaf num upd-rcvd- undel egat ed{
type yang: count er 32
description
"The nunber of updates to not del egated LSPs
received. An update to an undelegated LSP is a
updat e whose LSP object does not contain the
PLSP-1D of any LSP that is currently
del egated to current PCEP session.";

}

| eaf numupd-rcvd-error-sent{
type yang: count er 32
description
"The nunber of updates to LSPs received that were
responded by the local PCEP entity by sending a
PCErr message."
}
container initiation {
if-feature pce-initiated
description
"PCE-lInitiated rel ated statistics"”
| eaf num pcinitiate-sent{
type yang: counter 32
description
"The nunber of PClnitiate nessages sent.";
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}

| eaf num pcinitiate-rcvd{
type yang: counter 32
description
"The nunber of PCIinitiate nessages received.";

}

| eaf numinitiate-sent{

type yang: counter 32

description
"The nunber of LSP Initiation sent via PCE
A LSP initiation corresponds 1:1 with an LSP
object in a PClnitiate nmessage. This m ght be
greater than numpcinitiate-sent because
multiple initiations can be batched into a
single PClnitiate nessage."”

}

| eaf numinitiate-rcvd{
type yang: count er 32
description
"The nunber of LSP Initiation received from
PCE. A LSP initiation corresponds 1:1 with
an LSP object in a PClnitiate nessage. This
m ght be greater than numpcinitiate-rcvd
because multiple initiations can be batched
into a single PClnitiate nessage."

}

| eaf numinitiate-rcvd-error-sent{
type yang: count er 32
description
"The nunber of initiations of LSPs received
that were responded by the | ocal PCEP entity
by sending a PCErr nessage.";

}
}
cont ai ner pat h-key {
i f-feature path-key;
description
"If Path-Key is supported";
| eaf num unknown- pat h- key{
type yang: count er 32
description
"The nunber of attenpts to expand an unknown
pat h- key.";
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}

| eaf num exp- pat h- key{
type yang: count er 32;
description
"The nunber of attenpts to expand an expired
pat h- key.";

}
| eaf num dup- pat h- key{
type yang: count er 32;
description
"The nunber of duplicate attenpts to expand sane
pat h- key.";
}
| eaf num pat h- key- no- att enpt {
type yang: count er 32;
description
"The nunber of expired path-keys with no attenpt to
expand it.";

}
}
}// pcep-stats

groupi ng | sp-state{
description
"Thi s grouping defines the attributes for LSP in LSP-DB.
These are the attributes specifically fromthe PCEP
per spective";
| eaf plsp-id{
type uint 32{
range "1..1048575";
}

description
"A PCEP-specific identifier for the LSP. A PCC
creates a unique PLSP-ID for each LSP that is
constant for the lifetime of a PCEP session.
PLSP-ID is 20 bits with 0 and OxFFFFF are
reserved";

}
| eaf pcc-id{
type inet:ip-address;
description
"The local internet address of the PCC, that
generated the PLSP-ID.";
}

contai ner |sp-ref{
description
"reference to ietf-te | sp state";
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| eaf source {
type leafref {
path "/te:te/te:lsps-state/te:|lsp/te:source”
}

description
"Tunnel sender address extracted from
SENDER _TEMPLATE object";

ref erence " RFC3209";

| eaf destination {
type leafref {
path "/te:te/te:lsps-state/te:lsp/te:"
+ "destination";
}
description
"Tunnel endpoint address extracted from
SESSI ON obj ect";
ref erence "RFC3209";
}
| eaf tunnel-id {
type leafref {
path "/te:te/te:lsps-state/te:lsp/te:tunnel-id";
}

description
"Tunnel identifier used in the SESSI ON
that remai ns constant over the life
of the tunnel.";

ref erence "RFC3209";

}
leaf Isp-id {
type leafref {
path "/te:te/te:lsps-state/te:lsp/te:lsp-id";
}

description
"Identifier used in the SENDER TEMPLATE
and the FILTER SPEC that can be changed
to allow a sender to share resources with
itself.";

ref erence " RFC3209"

| eaf extended-tunnel-id {

type leafref {
path "/te:te/te:lsps-state/te:lsp/te:"
+ "extended-tunnel -id";

}

description
"Ext ended Tunnel ID of the LSP.";

ref erence "RFC3209";
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}
| eaf type {
type leafref {
path "/te:te/te:lsps-state/te:lsp/te:type";
}
description "LSP type P2P or P2MP"
}

}

| eaf adm n-stat e{
type bool ean;
description
"The desired operational state"
}
| eaf operational -state{
type operational -state;
description
"The operational status of the LSP"
}
cont ai ner del egat ed{
description
"The del egation rel ated paraneters”;
| eaf enabl ed{
type bool ean;
description
"LSP is del egated or not";

| eaf pce{
type leafref {
path "/pcep-state/entity/ peers/peer/addr";

}
must "(../enabled = true())"
{
error-nessage
"The LSP nust be del egated”;
description
"When LSP is a del egated LSP";
}

description
"The reference to the PCE peer to
which LSP i s del egat ed”;

}
| eaf srp-id{
type uint32;
description
"The | ast SRP-I1D nunber associated with this
LSP. ";
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}

container initiation {

if-feature pce-initiated
description

"The PCE initiation rel ated paraneters”;
| eaf enabl ed{

type bool ean;

description

"LSP is PCE-initiated or not";

| eaf pce{
type leafref {
path "/pcep-state/entity/ peers/peer/addr";

}
must "(../enabled = true())"
{
error-nessage
"The LSP nust be PCE-lnitiated";
description
"When the LSP nust be PCE-Initiated’;
}

description
"The reference to the PCE
that initiated this LSP"
}
}
| eaf synboli c- pat h- name{
type string;
description
"The synbolic path nane associated with the LSP.";

| eaf last-error{
type | sp-error;
description
"The last error for the LSP.";

}
| eaf pst{
type pst;
default "rsvp-te"

description
"The Path Setup Type"

}

}//lsp-state

groupi ng notification-instance-hdr {
description
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"This group describes common instance specific data
for notifications.";

| eaf peer-addr {
type leafref {
path "/pcep-state/entity/ peers/peer/addr";
}

description
"Reference to peer address”

}

}// notification-instance-hdr

groupi ng notification-session-hdr {
description
"This group describes comobn session instance specific
data for notifications.";

| eaf session-initiator {
type leafref {
path "/pcep-state/entity/ peers/peer/sessions/" +
"session/initiator";
}

description
"Reference to pcep session initiator |eaf";

}// notification-session-hdr

groupi ng stateful -pce-paraneter {
description
"This group describes stateful PCE specific
paraneters.";
| eaf state-timeout
type uint32;
units "seconds";
description
"When a PCEP session is term nated, a PCC
waits for this time period before flushing
LSP state associated with that PCEP session
and reverting to operator-defined default
paraneters or behaviours.";

| eaf redel egation-tineout{

type uint32;
units "seconds”
must "((/pcep-state/entity/role = 'pcc’)" +
"or " 4+
"(/pcep-state/entity/role = 'pcc-and-pce’))" +
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and " +
"(/pcep/entity/capability/stateful/active"
+ "= true())"

{
error-nessage "The PCEP entity nust be PCC'
description
"When PCEP entity is PCC';
}

description
"When a PCEP session is ternminated, a PCC
waits for this tinme period before revoking
LSP del egation to a PCE and attenpting to
redel egate LSPs associated with the
term nated PCEP session to an alternate
PCE. ";
}
| eaf rpt-non-pcep-Isp{
type bool ean;

must " ((/pcep-state/entity/role = 'pcc’)" +
"“or " +
"(/pcep-state/entity/role = 'pcc-and-pce’))"

error-nessage "The PCEP entity nust be PCC'
description
"When PCEP entity is PCC';

}

description
"If set, a PCCreports LSPs that are not
controlled by any PCE (for exanple, LSPs
that are statically configured at the
PCO). ";

}

groupi ng aut hentication {
description "Authentication Information"
choi ce auth-type-sel ection {
description
"Options for expressing authentication setting.";
case aut h-key-chain {
| eaf key-chain {
type key-chai n: key-chai n-ref;
description
"key-chai n nanme.";

}

case aut h-key {
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| eaf key {

type string;
description

"Key string in ASClII format.";
}

cont ai ner crypto-al gorithm {
uses key-chain: crypto-al gorithmtypes;
description
" Crypt ographi c al gorithm associ at ed
with key.";
}
}
case auth-tls {
if-feature tls;
container tls {

description
"TLS rel ated information - TBD'

}

groupi ng pat h-key {
description "Path-key related infornmation";
| eaf enabl ed{
type bool ean;
description
"Enabl ed or D sabl ed"

| eaf discard-tiner {

type uint32;
units "m nutes”;
default 10;

description
"A tinmer to discard unwanted path-keys"
}
| eaf reuse-tinme {
type uint32;
units "m nutes”
default 30;
description
"Atinme after which the path-keys could be reused"

| eaf pce-id {
type inet:ip-address;
description
"PCE Address to be used in each Path-Key Subobject
(PKS)";
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}

groupi ng pat h-key-state {
description "Table to allow inspection of path-keys";
Iist path-keys{
key "path-key";

description
"The list of path-keys generated by the PCE";

| eaf path-key {
type uint 16;
description
"The identifier, or token used to represent
the Confidential Path Segnent (CPS) within
the context of the PCE";
}
cont ai ner cps {
description
"The Confidential Path Segnment (CPS)"
list explicit-route-objects {
key "index";
description
"List of explicit route objects";
| eaf index {
type uint8 {
range "0..255";
}

description
"Index of this explicit route object";

| eaf explicit-route-usage {
type identityref {
base te-types:route-usage-type;
}

description
"An explicit-route hop action."”;

}

uses te-types:explicit-route-subobject;
}
} o
| eaf pcc-original {

type leafref {
path "/pcep-state/entity/ peers/peer/addr”;
}

description
"Ref erence to PCC peer address of
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the original request";

}
leaf reqg-id {
type uint32;
description
"The request |ID of the original PCReq.";

| eaf retrieved {
type bool ean;
description
"If path-key has been retrieved yet";
}
| eaf pcc-retrieved {
type leafref {
path "/pcep-state/entity/ peers/peer/addr”;

}
must “(../retrieved = true())"
{
error-nessage
"The Pat h-key should be retreived"
description
"When Pat h- Key has been retreived"
}

description
"Reference to PCC peer address which
retreived the path-key";
}
| eaf creation-time {
type yang:ti nestanp;
description
"The timestanp value at the tine this Path-Key was
created.";

| eaf discard-tine {
type uint32;
units "mnutes";
description
"Atime after which this path-keys will be
di scar ded”;
}
| eaf reuse-tinme {
type uint32;
units "mnutes";
description
"Atime after which this path-keys could be
reused";
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}

grouping of-list {
description "List of OF";
|ist objective-function{
key "of"

description
"The |ist of authorized OF";

| eaf of {
type objective-function;
description
"The OF authori zed"

}
}
groupi ng associ ation {
description
"Ceneric Association paraneters”
| eaf type {
type "assoc-type";
description
"The PCEP associ ation type"

}
leaf id {
type uint 16;
description
"PCEP Associ ation | D'
}
| eaf source {
type inet:ip-address;
description
"PCEP Associ ation Source."

| eaf gl obal -source {
type uint32;
description
"PCEP Associ ati on d oba
Source. ";
}
| eaf extended-id{
type string;
description
"Addi tional information to
support unique identification.";
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groupi ng associ ation-ref {
description
"Ceneric Association paraneters”
leaf id {
type leafref {
path "/pcep-state/entity/lsp-db/"
+ "association-list/id";
}
description
"PCEP Associ ation | D'

| eaf source {
type leafref {
path "/pcep-state/entity/lsp-db/"
+ "association-|ist/source"
}
description
"PCEP Associ ati on Source."
}

| eaf gl obal -source {
type leafref {
path "/pcep-state/entity/lsp-db/"
+ "association-list/global-source"

description
"PCEP Associ ati on d oba
Source. ";

| eaf extended-id{

type leafref {
path "/pcep-state/entity/lsp-db/"
+ "association-1ist/extended-id";

}

description
"Additional information to
support unique identification.";

}
}
/*
* Configuration data nodes
*/

cont ai ner pcep{

presence
"The PCEP is enabl ed"

description
"Parameters for list of configured PCEP entities
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on the device.";
container entity {

description
"The configured PCEP entity on the device.";

| eaf addr {

type inet:ip-address;

mandat ory true

description
"The |l ocal Internet address of this PCEP
entity.
If operating as a PCE server, the PCEP
entity listens on this address.
If operating as a PCC, the PCEP entity
bi nds out going TCP connections to this
address.
It is possible for the PCEP entity to
operate both as a PCC and a PCE Server,
whi ch case it uses this address both to

Cct ober 2016

in

listen for incom ng TCP connections and to

bi nd out goi ng TCP connections.";

}

| eaf enabled {
type bool ean;
default true;
description
"The adnministrative status of this PCEP

Entity.";
}
| eaf role {
type pcep-role;
mandat ory true
description
"The role that this entity can play.
Takes one of the foll ow ng val ues.
- unknown(0): this PCEP Entity role is not
known.
- pcc(l): this PCEP Entity is a PCC
- pce(2): this PCEP Entity is a PCE
- pcc-and-pce(3): this PCEP Entity is both
a PCC and a PCE.";
}

| eaf description {
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type string;
description
"Description of the PCEP entity configured
by the user";

}

| eaf speaker-entity-id{
if-feature stateful -sync-opt;
type string;
description
"The Speaker Entity ldentifier";

}

uses info {
description
"Local PCEP entity information"

cont ai ner pce-info {

must " ((/pcep-state/entity/role = 'pce’ )" +
"or " 4+
"(/pcep-state/entity/role = 'pcc-and-pce’))"
{

error-nessage "The PCEP entity nust be PCE"
description
"When PCEP entity is PCE';
}
uses pce-info {
description
"Local PCE information";
}
cont ai ner pat h-key {
i f-feature path-key;
uses pat h-key {
description
" Pat h- Key Confi guration"
}
description
"Pat h- Key Configuration"

}

description
"The Local PCE Entity PCE information”

}

uses aut hentication {
description
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"Local PCEP entity authentication information”

uses pcep-entity-info {
description
"The configuration related to the PCEP
entity.";

| eaf pcep-notification-max-rate {
type uint32;
mandat ory true
description
"This variable indicates the maxi mum nunber of
notifications issued per second. If events occur
nore rapidly, the inplenentation rmay sinply fai
to emt these notifications during that period,
or may queue themuntil an appropriate time. A
val ue of 0 neans no notifications are entted
and all should be discarded (that is, not
queued) . ";

}

cont ai ner stateful - paraneter {
if-feature stateful;
must " (/pcep/entity/capability/stateful/enabled" +

" =true())"
{

error-nessage
"The Stateful PCE nust be enabl ed”;
description
"When PCEP entity is stateful
enabl ed";

}

uses stateful - pce-paraneter;

description
"The configured stateful paraneters”;

}

contai ner of-1list{
i f-feature objective-function;
must "((/pcep/entity/role = 'pce )" +
or " +
"(/pcep/entity/role = 'pcc-and-pce’))"
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error-nessage
"The PCEP entity nust be PCE"
description
"The aut horized OF-List at PCE"

uses of-1list;

description
"The authorized OF-List at PCE for all peers"

cont ai ner peers{
must " ((/pcep/entity/role = "pcc’ )" +
"or "o+
"(/pcep/entity/role = 'pcc-and-pce’))"

error-nessage
"The PCEP entity nust be PCC'
description
"When PCEP entity is PCC, as renote
PCE peers are configured."
}
description
"The list of configured peers for the
entity (renote PCE)";
list peer{
key "addr";

description
"The peer configured for the entity.
(renmote PCE)";

| eaf addr {
type inet:ip-address;
description
"The local Internet address of this
PCEP peer.";

}

| eaf description {
type string;
description
"Description of the PCEP peer
configured by the user"”;

uses info {
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description
"PCE Peer information";
}
uses pce-info {
description
"PCE Peer information";

}

| eaf del egati on- pref{
if-feature stateful;
type uint8{
range "0..7";

must " (/pcep/entity/capability/stateful/active"
+ "= true())"
{

error-nessage
"The Active Stateful PCE nust be
enabl ed";
description
"When PCEP entity is active statefu
enabl ed";
}
description
"The PCE peer del egation preference.";

}

uses authentication {
description
"PCE Peer authentication"
}
contai ner of-1list{
i f-feature objective-function;
must " ((/pcep/entity/role = "pce )" +
"or " 4+
"(/pcep/entity/role = 'pcc-and-pce’))"

error-nessage
"The PCEP entity nust be PCE"
description
"The aut horized OF-List at PCE"
}

uses of-1list;

description
"The aut horized OF-List a specific peer”

}
Y1/ peer
Y/ / peers
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Y lentity
Y/ I pcep
/*
* (Qperational data nodes
*/

cont ai ner pcep- st at e{
config fal se
description
"The list of operational PCEP entities on the
devi ce.";

contai ner entity{
description
"The operational PCEP entity on the device.";

| eaf addr {

type inet:ip-address;

description
"The |l ocal Internet address of this PCEP
entity.
If operating as a PCE server, the PCEP
entity listens on this address.
If operating as a PCC, the PCEP entity
bi nds out goi ng TCP connections to this
addr ess.
It is possible for the PCEP entity to
operate both as a PCC and a PCE Server, in
whi ch case it uses this address both to
listen for incom ng TCP connections and to
bi nd out goi ng TCP connections.";

}
| eaf index{
type uint32;
description
"The index of the operational PECP
entity";
}

| eaf adm n-status {
type pcep-adni n- st at us;
description
"The adm nistrative status of this PCEP Entity.
This is the desired operational status as
currently set by an operator or by default in
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the inplenentation. The value of enabl ed
represents the current status of an attenpt
to reach this desired status.”

}

| eaf oper-status {
type pcep-adni n- st at us;
description
"The operational status of the PCEP entity.
Takes one of the foll ow ng val ues.
- oper-status-up(l): the PCEP entity is
active.
- oper-status-down(2): the PCEP entity is
i nactive.
- oper-status-going-up(3): the PCEP entity is
activating.
- oper-status-goi ng-down(4): the PCEP entity is
deacti vati ng.
- oper-status-failed(5): the PCEP entity has
failed and will recover when possible.
- oper-status-failed-perm(6): the PCEP entity
has failed and will not recover w thout
operator intervention.";

}

| eaf role {
type pcep-role;
description
"The role that this entity can play.
Takes one of the follow ng val ues.
- unknown(0): this PCEP entity role is
not known.
- pcc(1l): this PCEP entity is a PCC
- pce(2): this PCEP entity is a PCE
- pcc-and-pce(3): this PCEP entity is
both a PCC and a PCE.";

}
| eaf description {
type string;
description
"Description of the PCEP entity configured
by the user";
}

| eaf speaker-entity-id{
if-feature stateful -sync-opt;
type string;
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description
"The Speaker Entity ldentifier"”;

}

uses info {
description
"Local PCEP entity informtion"

}

contai ner pce-info {
when "((/pcep-state/entity/role = 'pce’ )" +
"or U+
"(/pcep-state/entity/role = 'pcc-and-pce’))"

description
"When PCEP entity is PCE';
}
uses pce-info {
description
"Local PCE information";

}

cont ai ner pat h-key {

i f-feature path-key;
uses pat h-key {

description

" Pat h- Key Confi guration”;

}
description

" Pat h- Key Confi guration"

}

description
"The Local PCE Entity PCE infornation"
}

uses aut hentication {
description
"Local PCEP Entity authentication information”

}

uses pcep-entity-infof
description
"The operational information related to the
PCEP entity.";
}

cont ai ner stateful -paraneter{
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if-feature stateful;
must " (/pcep/entity/capability/stateful/enabled" +

" =true())"
{

error-nessage
"The Stateful PCE nust be enabl ed";
description
"When PCEP entity is stateful
enabl ed"”;

uses stateful -pce-paraneter;

description
"The operational stateful paraneters”;

cont ai ner | sp-db{
if-feature stateful;
description
"The LSP-DB";
| eaf db-ver({
if-feature stateful -sync-opt;

type uint 64;
nust " ((/pcep/entity/role = 'pcc’)" +
"or " +

"(/pcep/entity/role = ’pcc-and-pce’))"

error-nessage
"The PCEP entity nust be PCC';
description
"When PCEP entity is PCC, as renote
PCE peers are configured.";

}

description
"The LSP State Database Version Number";
}
|ist association-list {
key "id source gl obal -source extended-id";
description
"List of all PCEP associ ations";
uses associ ation {
description
"The Association attributes";

}
list Isp {
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key "plsp-id pcc-id";
description
"List of all LSP in this association";
| eaf plsp-id {
type leafref {
path "/pcep-state/entity/lsp-db/"
+ "lIsp/plsp-id";
}
description
"Reference to PLSP-1D in LSP-DB";

}
| eaf pcc-id {
type leafref {
path "/pcep-state/entity/lsp-db/"
+ "l sp/pcc-id";
}
description
"Reference to PCC-ID in LSP-DB";

}
list Isp{
key "plsp-id pcc-id";
description
"List of all LSPs in LSP-DB";
uses | sp-state{
description
"The PCEP specific attributes for
LSP-DB. ";
}
list association-list {
key "id source gl obal -source extended-id";
description
"List of all PCEP associations";
uses associ ation-ref {
description
"Reference to the Association
attributes”;

}
}
cont ai ner pat h-keys {
i f-feature path-key;
must "((/pcep-state/entity/role = 'pce’)" +
"or " 4+
"(/pcep-state/entity/role = 'pcc-and-pce’))"
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error-nessage
"The PCEP entity nust be PCE"
description
"When PCEP entity is PCE';

uses pat h- key- st at e;
description
"The pat h-keys generated by the PCE"
}
contai ner of-1list{
i f-feature objective-function;
must " ((/pcep/entity/role = "pce )" +
"or " +
"(/pcep/entity/role = '"pcc-and-pce’))"

error-nessage
"The PCEP entity nust be PCE"
description
"The aut horized OFList at PCE"

uses of-1list;

description
"The aut horized OF-List at PCE for all peers";
}
cont ai ner peers{
description
"The list of peers for the entity";

list peer{
key "addr";

description
"The peer for the entity.";

| eaf addr {
type inet:ip-address;
description
"The |l ocal Internet address of this PCEP
peer.";

}

| eaf role {
type pcep-role;
description
"The rol e of the PCEP Peer
Takes one of the follow ng val ues.

Dhody, et al. Expires April 30, 2017 [ Page 77]



Internet-Draft

Dhody,

et al.

PCE- YANG

- unknown(0): this PCEP peer
i's not known.

Cct ober 2016

rol e

- pcc(l): this PCEP peer is a PCC
- pce(2): this PCEP peer is a PCE
- pcc-and-pce(3): this PCEP peer

is both a PCC and a PCE.";

uses info {
description
"PCEP peer information"

contai ner pce-info {
when "((/pcep-state/entity/role =
"or " 4+

"(/pcep-state/entity/role " +

"= 'pcc-and-pce’))"

description
"When PCEP entity is PCE';
}
uses pce-info {
description
"PCE Peer information";

description
"The PCE Peer information"
}

| eaf del egati on- pref{
if-feature stateful;
type uint8{
range "0..7";
}

must " ((/pcep-state/entity/role =
"or "o+
"(/pcep-state/entity/role" +
" = 'pcc-and-pce’))"

error-nessage

"pcc’ )"+

“pec’)” +

"The PCEP entity nust be PCC'

description
"When PCEP entity is PCC';

must " (/pcep/entity/capability/stateful/active"
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+ "= true())"

error-nessage
"The Active Stateful PCE nust be
enabl ed";
description
"When PCEP entity is active statefu
enabl ed";
}
description
"The PCE peer del egation preference.”;

}

uses aut hentication {
description
"PCE Peer authentication"

}

contai ner of-1list{
i f-feature objective-function;
must " ((/pcep/entity/role = "pce )" +
"or " 4+
"(/pcep/entity/role = 'pcc-and-pce’))"

error-nessage

"The PCEP entity nust be PCE"
description

"The aut horized OF-List at PCE"

uses of-1list;

description
"The aut horized OF-List of a specific
peer",

| eaf discontinuity-time {
type yang:ti nest anp;
description
"The timestanp of the tine when the
informati on and statistics were
| ast reset.";

}

| eaf initiate-session {
type bool ean;
description
"I ndi cat es whet her the | ocal PCEP
entity initiates sessions to this peer
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or waits for the peer to initiate a
session."”;

}

| eaf session-exists{
type bool ean;
description
"Indi cates whether a session with
this peer currently exists.";

}

| eaf num sess-set up- ok{

type yang: count er 32

description
"The nunber of PCEP sessions successfully
successfully established with the peer
i ncluding any current session. This
counter is incremented each tine a
session with this peer is successfully
est abli shed. ";

}

| eaf num sess-setup-fail{

type yang: count er 32

description
"The nunber of PCEP sessions with the peer
that have been attenpted but failed
before being fully established. This
counter is incremented each tine a
session retry to this peer fails.";

}

| eaf session-up-time{
type yang:ti nmest anp;

must “(../numsess-setup-ok !'=0 or " +
"(../numsess-setup-ok = 0 and " +
II(. :0)))" {

error-nessage
"Invalid Session Up tinestanp”;
description
"If num sess-setup-ok is zero
then this |leaf contains zero.";

description
"The timestanp value of the last tine a
session with this peer was successfully
established.";
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| eaf session-fail-ting{
type yang:ti nestanp;

must "(../numsess-setup-fail =0 or " +
"(../numsess-setup-fail =0 and " +
(. =0)))" {

error-nessage
"Invalid Session Fail tinmestanmp";
description
"I'f num sess-setup-fail is zero
then this | eaf contains zero.";

description
"The timestanp value of the last tinme a
session with this peer failed to be
established.";

}

| eaf session-fail-up-ting{
type yang: ti nestanp;

must " (../numsess-setup-ok !'=0 or " +
"(../num sess-setup-ok = 0 and " +
= 0N" Ao

error-nessage
"Invalid Session Fail from
Up tinestanp”;
description
"If num sess-setup-ok is zero
then this | eaf contains zero.";

description
"The timestanp value of the last time a
session with this peer failed from
active.";

}

cont ai ner pcep-stats {
description
"The container for all statistics at peer
l evel .";
uses pcep-stat s{
description
"Since PCEP sessions can be
epheneral , the peer statistics tracks
a peer even when no PCEP session
currently exists to that peer. The
statistics contained are an aggregate
of the statistics for all successive
sessions to that peer.";
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}

| eaf numreq-sent-cl osed{
type yang: counter 32
description
"The nunber of requests that were
sent to the peer and inplicitly
cancel | ed when the session they were
sent over was closed.”;

}

| eaf numreqg-rcvd-cl osed{
type yang: count er 32
description
"The nunber of requests that were
recei ved fromthe peer and
inmplicitly cancell ed when the
session they were received over
was cl osed.";

}
}// pcep-stats

cont ai ner sessions {
description

"This entry represents a single PCEP
session in which the local PCEP entity
partici pates.

This entry exists only if the
correspondi ng PCEP sessi on has been
initialized by sone event, such as
manual user configuration, auto-

di scovery of a peer, or an inconing
TCP connection.";

list session {
key "initiator";

description
"The list of sessions, note that
for a tine being two sessions
may exist for a peer"”;

leaf initiator {
type pcep-initiator;
description
"The initiator of the session
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that is, whether the TCP
connection was initiated by
the |l ocal PCEP entity or the
peer.
There is a wi ndow during
session initialization where
two sessions can exist between
a pair of PCEP speakers, each
initiated by one of the
speakers. One of these
sessions is always discarded
before it | eaves OpenWait state.
However, before it is discarded,
two sessions to the given peer
appear transiently in this MB
nmodul e. The sessions are
di stingui shed by who initiated
them and so this field is the
key.";

}

| eaf state-last-change {
type yang:tinestanp;
description
"The tinmestanp value at the
time this session entered its
current state as denoted by
the state leaf.";

}

| eaf state {

type pcep-sess-state;
description

"The current state of the

sessi on.

The set of possible states

excludes the idle state since

entries do not exist in the

idle state.";

}

| eaf session-creation {
type yang: ti nestanp;
description
"The timestanp val ue at the
tinme this session was
created.";
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| eaf connect-retry {
type yang: count er 32
description
"The nunber of times that the
| ocal PCEP entity has
attenpted to establish a TCP
connection for this session
wi t hout success. The PCEP
entity gives up when this
reaches connect-nmax-retry.";

}

| eaf local-id {
type uint32 {
range "0..255";
}

description
"The val ue of the PCEP session
I D used by the | ocal PCEP
entity in the Open nessage
for this session.
If state is tcp-pending then
this is the session ID that
will be used in the Open
message. therwise, this is
the session ID that was sent

in the Open nessage.

}

| eaf renpte-id {
type uint32 {
range "0..255";
}

nmust "((../state != "tcp-pending " +
"and " +
"../state != 'open-wait’ )" +
"or " +
"((../state = "tcp-pending’ " +
"or " o+
"../state = 'open-wait’ )" +
"and (. = 0)))" {
error-nessage
"I'nvalid renmote-id";
description
"If state is tcp-pending
or open-wait then this
| eaf is not used and
MJST be set to zero.";
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}

description
"The val ue of the PCEP session
I D used by the peer inits
Open nessage for this
session.";

}

| eaf keepalive-tiner {
type uint32 {
range "0..255";

}

units "seconds";

must "(../state = 'session-up’ " +
"or " +
"(../state != 'session-up’ " +
"and (. =0)))" {

error-nmessage
"Invalid keepalive
timer";

description
"This field is used if
and only if state is
sessi on-up. O herw se,
it is not used and
MJST be set to
zero. ",

description
"The agreed maxi muminterval at
which the local PCEP entity
transmts PCEP nessages on this
PCEP session. Zero neans that
the | ocal PCEP entity never
sends Keepalives on this
session.";

}

| eaf peer-keepalive-tinmer {
type uint32 {
range "0..255";

}

units "seconds";

must "(../state = 'session-up’ " +
"or " +
"(../state != 'session-up’ " +
"and " +
=0n" A

Dhody, et al. Expires April 30, 2017 [ Page 85]



Internet-Draft PCE- YANG Cct ober 2016

error-nessage
"Invalid Peer keepalive
timer";

description
"This field is used if
and only if state is
sessi on-up. O herw se,
it is not used and MJST
be set to zero.";

description
"The agreed maxi mum interval at
whi ch the peer transmits PCEP
messages on this PCEP session
Zero nmeans that the peer never
sends Keepalives on this
session.";

}

| eaf dead-tiner {

type uint32 {

range "0..255";

}

units "seconds";

description

"The dead tiner interval for
this PCEP session.";

}

| eaf peer-dead-tiner {
type uint32 {
range "0..255";
}

units "seconds";
must "((../state != "tcp-pending " +
"and " +
"../state !'="open-wait’ )" +
"or " +
"((../state = "tcp-pending’ " +
"or " 4+
"../state = 'open-wait’ )" +
"and " +
=0on" o
error-nessage
"Invalid Peer Dead
timer";
description
"If state is tcp-
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pendi ng or open-wait
then this leaf is not
used and MJUST be set to
zero.";
}
description
"The peer’s dead-tinmer interva
for this PCEP session.";

}

| eaf ka-hold-tine-rem/{
type uint32 {
range "0..255";

}

units "seconds”

must "((../state != "tcp-pending " +
"and " +
"“../state !'= "open-wait’ ) " +
"or " +
"((../state = "tcp-pending’ " +
"or " +
"../state = 'open-wait’ )" +
"and " +
=0n" A

error-nessage
"Invalid Keepalive hold
time remaining";
description

"If state is tcp-pending

or open-wait then this

field is not used and

MJUST be set to zero.";

}
description
"The keep alive hold tine
remaining for this session.";

}

| eaf overl oaded {
type bool ean;
description
"If the local PCEP entity has
informed the peer that it is
currently overl oaded, then this
is set to true. Oherwise, it
is set to false.";
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| eaf overload-time {
type uint32;
units "seconds"
must "((../overl oaded
"((../overl oaded
=0 |
error-nessage
"I nvalid overl oad-tinme";
description
"This field is only used
if overloaded is set to
true. Oherwise, it is
not used and MJST be set
to zero.";

true()) or" +
true()) and" +

}

description
"The interval of tine that is
remai ning until the |ocal PCEP
entity will cease to be
overl oaded on this session.";

}

| eaf peer-overl oaded {
type bool ean;
description
"If the peer has inforned the
|l ocal PCEP entity that it is
currently overl oaded, then this
is set to true. Oherwise, it
is set to false.";

}
| eaf peer-overload-time {
type uint32;
units "seconds";
must " ((../peer-overloaded = true())" +
"or " +
"((../peer-overloaded !'= true())" +
" and " +
.= 0N" A
error-nessage
"I'nvalid peer overl oad
time";
description
"This field is only used
i f peer-overloaded is
set to true. O herwi se,
it is not used and MJUST
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be set to zero.";

description
"The interval of time that is
remai ning until the peer will
cease to be overloaded. If it
is not known how | ong the peer
will stay in overl oaded state,
this leaf is set to zero."

}
| eaf | spdb-sync {

if-feature stateful;

type sync-state;

description
"The LSP-DB state synchronization
status.";

| eaf recv-db-ver{
if-feature stateful;
if-feature stateful-sync-opt;

type uint 64;
must " ((/pcep-state/entity/peers/" +
"peer/role = 'pcc’)" +
"or " 4+
"(/pcep-state/entity/peers/" +
"peer/role = 'pcc-and-pce’))"
{

error-nessage
"The PCEP peer nust be PCC'
description
"The PCEP peer mnust be PCC'

}

description
"The | ast received LSP State
Dat abase Versi on Nunber";

}

contai ner of-1list{
i f-feature objective-function;
must "((/pcep/entity/role = 'pcc’ )" +
"or " 4+
"(/pcep/entity/role = 'pcc-and-pce’))"

error-nessage
"The PCEP entity nust be PCC
description
"The OF-list received on the
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sessi on";
uses of-1list;

description
"Indicate the |list of supported OF
on this session";

}

| eaf speaker-entity-id{
if-feature stateful -sync-opt;
type string;
description
"The Speaker Entity ldentifier"”;

}

| eaf discontinuity-time {
type yang:tinestanp;
description
"The timestanp value of the tine
when the statistics were |ast
reset."”;

}

cont ai ner pcep-stats {
description
"The container for all statistics
at session level.";
uses pcep-stat s{
description
"The statistics contained are
for the current sessions to
that peer. These are | ost
when the session goes down.

} 1
}//pcep-stats

} // session
} // sessions
Y1/ peer
Y/ / peers
Y lentity
}// pcep-state

/*

* Notifications
*/
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notification pcep-session-up {
description
"This notification is sent when the val ue of
" | pcep/ pcep- st at e/ peer s/ peer/ sessi ons/ sessi on/ st at e’
enters the 'session-up’ state.";

uses notification-instance-hdr
uses notification-session-hdr

| eaf state-last-change {
type yang: ti nestanp;
description
"The timestanp value at the tine this session entered
its current state as denoted by the state |eaf."

}

| eaf state {
type pcep-sess-state;
description
"The current state of the session
The set of possible states excludes the idle state
since entries do not exist in the idle state.”

} //notification

notification pcep-session-down {
description
"This notification is sent when the val ue of
" | pcep/ pcep- st at e/ peer s/ peer/ sessi ons/ sessi on/ st at e’
| eaves the ’'session-up’ state."”;

uses notification-instance-hdr

| eaf session-initiator {
type pcep-initiator;
description
"The initiator of the session."

}

| eaf state-last-change {
type yang: ti nestanp;
description
"The timestanp value at the tine this session entered
its current state as denoted by the state |eaf."

}

| eaf state {
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type pcep-sess-state;

description
"The current state of the session
The set of possible states excludes the idle state
since entries do not exist in the idle state.”

} //notification

notification pcep-session-|ocal-overload {
description
"This notification is sent when the | ocal PCEP entity
enters overload state for a peer.";

uses notification-instance-hdr;
uses notification-session-hdr

| eaf overl oaded {
type bool ean;
description
"If the local PCEP entity has inforned the peer that
it is currently overloaded, then this is set to
true. Oherwise, it is set to false."

}

| eaf overload-time {
type uint32;
units "seconds";
description
"The interval of time that is remaining until the
|l ocal PCEP entity will cease to be overl oaded on
this session."”;

} //notification

notification pcep-session-|ocal-overl oad-cl ear {
description
"This notification is sent when the | ocal PCEP entity
| eaves overload state for a peer.”

uses notification-instance-hdr

| eaf overl oaded {
type bool ean;
description
"If the local PCEP entity has inforned the peer
that it is currently overloaded, then this is set
to true. Oherwise, it is set to false."
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} //notification

notification pcep-session-peer-overload {
description
"This notification is sent when a peer enters overl oad
state.";

uses notification-instance-hdr
uses notification-session-hdr

| eaf peer-overl oaded {
type bool ean;
description
"If the peer has inforned the |ocal PCEP entity that
it is currently overloaded, then this is set to true.
O herwise, it is set to false.™

}

| eaf peer-overload-time {

type uint32;

units "seconds"”;

description
"The interval of time that is remaining until the
peer will cease to be overloaded. |If it is not known
how | ong the peer will stay in overloaded state, this
leaf is set to zero.";

} //notification

notification pcep-session-peer-overload-clear {
description
"This notification is sent when a peer |eaves overl oad
state."”;

uses notification-instance-hdr

| eaf peer-overl oaded {
type bool ean;
description
"I'f the peer has inforned the |ocal PCEP entity that
it is currently overloaded, then this is set to true.
O herwise, it is set to false."”;

} //notification
}// nodul e
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<CODE ENDS>

9.

10.

10.

10.

10.

10.

10.

10.

11.

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 the neans to restrict access for particul ar
NETCONF users to a pre-configured subset of all avail abl e NETCONF
protocol operations and content.
There are a nunber of data nodes defined in the YANG nodul e which are
witable/creatable/deletable (i.e., config true, which is the
default). These data nodes may be considered sensitive or vulnerable
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.

TBD: List specific Subtrees and data nodes and their sensitivity/
vul nerability.

Manageabi |l ity Consi derations
1. Control of Function and Policy
2. Information and Data Model s
3. Liveness Detection and Mnitoring
4. Verify Correct Operations
5. Requirenents On O her Protocols
6. Inpact On Network Operations
I ANA Consi derati ons
This docunment registers a URl in the "I ETF XM. Regi stry" [RFC3688].
Following the format in RFC 3688, the follow ng registration has been
made.
URI: wurn:ietf:paranms:xnm:ns:yang:ietf-pcep
Regi strant Contact: The PCE WG of the | ETF.

XM.: N A; the requested URI is an XM. nanmespace.
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12.

13.

13.

Thi s docunent registers a YANG nodul e in the "YANG Modul e Names"
registry [ RFC6020] .

Nane: ietf-pcep

Nanespace: urn:ietf:parans: xm:ns:yang:ietf-pcep
Prefi x: pcep

Ref er ence: This I-D

Acknowl edgenent s

The initial docunent is based on the PCEP M B [ RFC7420]. Further
this docunent structure is based on Routing Yang Mdul e
[I-D.ietf-netnod-routing-cfg]. W would like to thank the authors of
af orement i oned docunents.
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