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Abst ract

Thi s docunment contains the specification for the MPLS Static Label
Swi t ched Paths (LSPs) YANG nodel. The nodel allows for the

provi sioning of static LSP(s) on LER(s) and LSR(s) devices along a
LSP path wi thout the dependency on any signaling protocol. The MPLS
Static LSP nodel augnents the MPLS base YANG nodel with specific data
to configure and nanage MPLS Static LSP(s).

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 docunments of the Internet Engineering
Task Force (1ETF). Note that other groups may also distribute
wor ki ng docunents 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 may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on Novenmber 12, 2016.
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the Trust Legal Provisions and are provided without warranty as
described in the Sinplified BSD License.
Tabl e of Contents
1. Introduction
1.1. Terminology . . . . . . . . . . . . .
1.2. MPLS Static LSPs Mbdel Tree Di agram.
1.3. MPLS Static LSP YANG Module . . . . .
2. | ANA Consi derations .
3. Security Considerations
4. References e
4.1. Normative References
4.2. Informative References
Aut hors’ Addr esses

RPRRRRR
NNRPRRRRPODMON

1. Introduction

Thi s docunment describes a YANG data nodel for configuring and
managi ng the Static LSPs feature. The nodel allows the configuration
of LER and LSR devices with the necessary MPLS cross-connects or
bindings to realize an end-to-end LSP servi ce.

A static LSP is established by manual Iy specifying inconing and

out goi ng MPLS | abel (s) and necessary forwardi ng i nformati on on each
of the traversed Label Edge Router (LER) and Label Sw tched Router
(LSR) devices (ingress, transit, or egress nodes) of the forwarding
pat h.

For exanple, on an ingress LER device, the nodel is used to associate
a specific Forwardi ng Equi val ence dass (FEC) of packets- e.g.

mat ching a specific IP prefix in a Virtual Routing or Forwarding
(VRF) instance- to an MPLS outgoing | abel inposition, next-hop(s) and
respective outgoing interface(s) to forward the packet. On an LSR
device, the nodel is used to create a binding that swaps the inconing
| abel with an outgoing |abel and forwards the packet on one or
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mul tiple egress path(s). ©On an egress LER, it is used to create a
bi ndi ng that decapsul ates the incom ng MPLS | abel and perforns
forwardi ng based on the inner MPLS | abel (if present) or IP
forwarding in the packet.

The MPLS Static LSP YANG nodel is defined in nodule "ietf-npls-
static" and augments the MPLS Base YANG nodel defined in nodul e
"ietf-npls" in [I-D.saad-npl s-base-yang]. The approach descri bed
in [I-D. openconfig-netnod-opstate] is adopted to represent data
pertaining to configuration intended, applied state and derived state
data el enents. Each container in the nodel holds a "config" and
"state" sub-container. The "config" sub-container is used to
represent the intended configurable paraneters, and the state sub-
container is used to represent both the applied configurable
paraneters and any derived state, such as counters or statistical
i nformation.

1.1. Termnol ogy
In this docunent, the key words "MJST", "MJST NOT", "REQUI RED",
"SHALL", "SHALL NOT", "SHOULD', "SHOULD NOT", "RECOMMENDED', " MAY",
and "OPTIONAL" are to be interpreted as described in BCP 14, RFC 2119
[ RFC2119] .
The following terns are defined in [ RFC6020] :
0 augmrent,
o configuration data,
o data nodel,
o dat a node,
o feature,
o mandat ory node,
o nodul e,
0 schema tree,
0 state data,

0 RPC operati on.
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1.2. MPLS Static LSPs Mddel Tree Di agram
The MPLS Static LSP tree diagramis shown in Figure 1.

nmodul e: ietf-npls-static
augnent /rt:routing/ npls:npls:
+--rw static-1sps
+--rw static-1sp* [nane]
+--rw nane string
+--rw config
| +--rwin-segnent
| +--rw (type)?
| +--:(ip-prefix)
| | +--rwip-prefix? inet:ip-prefix
| +--:(npl s-1abel)
[ +--rw i ncom ng- | abel ? mpl s: npl s- | abel
+--rw operation? enurer ation
+--rw (out-segnent)?
+--: (sinpl e-path)

| +--rw next-hop? i net:ip-address
| +--rw outgoing-|abel ? mpl s: npl s- | abel

+--:(path-1list)

I
I
I
|
I
I
I
I
|
[ | +--rw outgoing-interface? if:interface-ref
I
[ +--rw pat hs* [ path-index]

I

I

|

I

I

I

I

+--rw pat h-i ndex ui nt 16

+--rw backup- pat h-i ndex? uint16

+--rw next - hop? i net:ip-address
+--rw out goi ng- | abel s* mpl s: npl s- | abel
+--rw outgoi ng-interface? if:interface-ref
+--rw | oadshare? ui nt 16

+--rw rol e? enunerati on

+--ro state
+--ro in-segnent
| +--ro (type)?
| +--: (i p-prefix)
[ | +--ro ip-prefix? inet:ip-prefix
| +--:(npl s-1abel)
| +--ro incom ng-I| abel ? mpl s: npl s- | abel
+--ro operation? enumner ati on
+--ro (out-segnent)?
+--: (sinpl e-path)

| +--ro next-hop? i net:ip-address
| +--ro outgoing-I|abel ? nmpl s: npl s- | abel
| +--ro outgoing-interface? if:interface-ref

+--:(path-1list)
+--ro paths* [path-index]
+--ro path-index uintl16
+--ro backup- pat h-i ndex? uintl16
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+--ro0 next-hop? i net:ip-address
+--ro outgoi ng-| abel s* mpl s: npl s- | abel
+--ro outgoing-interface? if:interface-ref
+--ro | oadshare? ui nt 16

+--ro rol e? enuneration

Figure 1: MPLS Static LSP tree diagram

1.3. MPLS Static LSP YANG Modul e
<CODE BEG NS>file "ietf-npls-stati c@016-05-11.yang"
modul e ietf-npls-static {

nanespace "urn:ietf:paranms:xm :ns:yang:ietf-npls-static";

prefix "npls-static";

import ietf-npls {

prefix npls;

inmport ietf-routing {
prefix "rt";

}

inmport ietf-inet-types {
prefix inet;

}
inmport ietf-interfaces {
prefix "if";

}
organi zation "I ETF MPLS Worki ng G oup";

cont act
"W Web: <http://tools.ietf.org/wg/ npls/>

WG List: <mailto:nmpls@etf.org>

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

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

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

Edi t or: Tar ek Saad
<mai | t o: t saad@i sco. con®

Edi t or: Kanran Raza
<mai | t 0: skraza@i sco. conp

Edi t or: Rakesh Gandhi
<mai | t 0: r gandhi @i sco. con®

Edi t or: Xuf eng Liu
<mailto: xufeng.liu.ietf@nuail.cone

Edi t or: Vi shnu Pavan Beer am
<mai | t 0: vbeer am@ uni per. net >

Edi t or: H manshu Shah
<mai | t 0: hshah@i ena. con®

Edi t or: I gor Bryskin
<mai | to: |gor.Bryski n@uawei.conpr

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

Edi t or: Raqi b Jones
<mai | t 0: raqi b@r ocade. conp

Edi t or: Bin Wn
<mai | t 0: Bi n_Wen@abl e. contast. com>";

description
"This YANG nodul e augnents the "ietf-routing’ nodule with basic
configuration and operational state data for MPLS static";

revision "2016-05-11" {
description
"Lat est revision:
- Addressed MPLS-RT revi ew conment s";
reference "RFC 3031: A YANG Data Mddel for Static MPLS LSPs";

}

groupi ng pat h-basic_config {
description "comon definitions for statics”

| eaf next-hop {
type inet:ip-address;

Saad, et al. Expi res Novenber 12, 2016 [ Page 6]



Internet-Draft MPLS Static LSPs YANG Dat a Model May 2016

description "next hop I P address for the LSP";
}

| eaf outgoi ng-1abel {
type npls: npls-1abel
description
"l abel value to push at the current hop for the
LSP";
}

| eaf outgoing-interface {
type if:interface-ref;
description
"The outgoing interface"

}

groupi ng pat h-properties_config {

description

"MPLS path properties”
| eaf path-index {

type uint 16;

description

"Path identifier";

}

| eaf backup-pat h-i ndex {
type uint32;
description
"Backup path identifier";
}

| eaf next-hop {
type inet:ip-address;
description
"The address of the next-hop"
}

| eaf -1ist outgoing-1labels {
type npls: npls-1abel
order ed- by user;
description
"The outgoing MPLS | abels to inpose"
}

| eaf outgoing-interface {
type if:interface-ref;
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description
"The outgoing interface"
}

| eaf | oadshare {
type uint 16;
description
"This value is used to conpute a | oadshare to perform un-equa
| oad bal anci ng when nultiple outgoing path(s) are specified. A
share is conputed as a ratio of this nunber to the total under
all configured path(s).";

}

| eaf role {
type enuneration {
enum PRI MARY {
description
"Path as primary traffic carrying”;

}
enum BACKUP {
description
"Path acts as backup”;

}
enum PRI MARY_AND BACKUP {
description
"Path acts as primary and backup sinultaneously";
}
}

description
"The MPLS path role";
}

}

grouping static-lsp _config {
description "common definitions for static LSPs";

cont ai ner in-segnment {
description
"MPLS i ncom ng segment”;
choi ce type {
description
"Basi ¢ FEC choice";
case ip-prefix {
| eaf ip-prefix {
type inet:ip-prefix;
description "An IP prefix";
}
}
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case npl s-1abel {
| eaf incom ng-Iabel {
type npls: npls-1abel
description "label value on the incom ng packet";
}
}
}
}

| eaf operation {
type enuneration {
enum i npose-and-forward {
description
"QOperation inpose outgoing | abel (s) and forward to
next - hop";
}
enum pop-and-forward {
description
"QOperation pop incomng |abel and forward to next-hop"
}
enum pop-i nmpose-and-forward {
description
"Operation pop incomng |abel, inpose one or nore
out goi ng | abel (s) and forward to next-hop"
}
enum swap- and-forward {
description
"Operation swap incomng |abel, with outgoing |abel and
forward to next-hop";
}
enum pop- and- | ookup {
description
"QOperation pop incomng | abel and performa | ookup”

}
}

description
"The MPLS operation to be executed on the inconing packet";
}

choi ce out-segnent {
description "The MPLS out-segnment type choice”
case sinple-path {
uses pat h-basic_confi g;
}

case path-list {
list paths {
key pat h-i ndex;
description
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"The list of MPLS paths associated with the FEC';
uses pat h-properties_config;

}
}
}
}
grouping static-1lsp {
description "grouping for top level list of static LSPs";

contai ner config {
description
"Hol ds the intended configuration";
uses static-Isp_config;
}
contai ner state {
config fal se;
description
"Hol ds the state and inuse configuration";
uses static-Isp_config;
}
}

augrment "/rt:routing/ npls:npls" {
description "Augnmentations for MPLS Static LSPs";
container static-Isps {
description
"Statically configured LSPs, wi thout dynam c signaling";
list static-lsp {
key nane;
description "list of defined static LSPs";

| eaf nane {
type string;
description "nanme to identify the LSP';

}

uses static-Isp;

}
}
}
}

<CODE ENDS>

Figure 2: MPLS Static LSP YANG nodul e
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2.

4.

4.

| ANA Consi der ati ons

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

URI: urn:ietf:paranms:xm:ns:yang:ietf-npls-static XM.: N A, the
requested URI is an XM. namespace.

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

name: ietf-npls-static namespace: urn:ietf:parans: xnl:ns:yang:ietf-
mpl s-static prefix: ietf-npls-static reference: RFC3031

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 nodel

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

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

ef fect on network operations.
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