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Abst ract
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1. Introduction

The notions of a Multipath Traffic Engi neering Directed Acyclic G aph

(MPTED) tunnel and an MPTED junction are introduced in
[1-D.draft-konpell a-teas-npte].

An MPTED t unnel

is a Traffic

Engi neering (TE) construct that contains a constrained set of paths
representing an optimzed Directed Acyclic Graph (DAG from one or

nmore i ngresses to one or nore egresses.
MPTED tunnel traverse a set of junction nodes.
refers to the construct associated with the MPTED tunnel

The paths that make up an
An MPTED j uncti on
at each

junction node and constitutes a set of previous-hops and a set of
next - hops over which traffic is | oad-balanced in a wei ghted fashion.

Provi si oni ng an MPTED t unnel

MPTED junction state at each junction node.

An MPTED tunnel is instantiated and managed on a tunnel

in a TE network invol ves provisioning

ori gi nat or

node, while an MPTED junction is instantiated and nanaged on a

junction node. A tunnel

Thi s docunent defines a YANG data nodel

for representing,

ori gi nator node MAY al so be a junction node.

retrieving,

and mani pul ating Multipath Traffic Engi neering Directed Acyclic G aph
(MPTED) Tunnel s and Junctions. The nodel includes two YANG nodul es,

one for managi ng MPTED Tunnel s on a tunnel
ot her for managi ng MPTED Junctions on a junction node.
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The YANG npdul es di scussed in this version of the document are scoped
to MPLS MPTED tunnels and junctions with signaled | abel swtching.
The coverage for other types of MPTED tunnels and junctions will be
added in | ater versions.

1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in
BCP 14 [ RFC2119] [ RFCB174] when, and only when, they appear in all
capitals, as shown here.

1.2. Term nol ogy

The term nol ogy for describing YANG data nodels is found in
[ RFC7950] .

The reader is expected to be familiar with the term nology used in
[1-D.draft-konpell a-teas-npte].

1.3. Tree Diagram
A sinplified graphical representation of the data nodel is used in
Appendi x A and Appendi x B of this document. The neaning of the
synmbols in these diagrams is defined in [ RFC8340].

2. MPTED YANG Mbdul e

2.1. Model Structure

The hi gh-1evel nodel structure for MPTED tunnels defined by this
docunent is as shown bel ow
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modul e: ietf-npted

augnment /te:te:
+--rw npt ed-tunnel s
+--rw tunnel* [originator identifier]

+--rw ori gi nat or i net:ip-address
+--rwidentifier ui nt 32
+

+--ro instances
+--ro0 instance* [version]

+--ro version ui nt 32

+ ..

+--ro junctions

+--ro junction* [node-id]
+--ro0 node-id i net:ip-address
+ ..
+--ro phops
| +--ro phop*
[ hop- addr ess hop-i ndex hop-version]

I

| +--ro hop-address i net:ip-address
| +--ro0 hop-index ui nt 32

| +--ro hop-version ui nt 32

+

+--ro0 nhops
+--ro nhop*
[ hop- addr ess hop-i ndex hop-version]
+--ro0 hop-address
| i net:ip-address

+--r0 hop-i ndex ui nt 32
+--ro0 hop-version ui nt 32
+

Figure 1: MPTED YANG Structure

The top-level "te’ container is [I-D.draft-ietf-teas-yang-te] is
augnmented with a set of MPTED tunnels. The ’'npted-tunnels’ container
carries a list of tunnel entries. Each tunnel entry includes the set
of parameters required to produce a list of junctions that need to
programmed in the network. Each tunnel entry nmay have nore than one
instance associated with it, where a unique version identifies each
instance. Each tunnel instance has a |ist of junctions associated
with it. Each junction entry consists of the set of previous-hops

(" phops’ container) and next-hops ('’ nhops’ container).

2.2. YANG Code
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<CODE BEG@ NS> file "ietf-npted@026-03-02.yang"
modul e ietf-npted {
yang-version 1.1;
nanespace "urn:ietf:parans: xm :ns:yang:ietf-npted";
prefix npted;

inmport ietf-te {
prefix te;
ref erence
"draft-ietf-teas-yang-te: A YANG Data Mddel for Traffic
Engi neering Tunnels and Interfaces";
}
import ietf-routing-types {
prefix rt-types;
ref erence
"RFC8294: Common YANG Data Types for the Routing Area";
}
inmport ietf-inet-types {
prefix inet;
reference
"RFC6991: Common YANG Data Types";

}

organi zati on
"I ETF Traffic Engineering Architecture and Signaling (TEAS)
Wor ki ng G oup. ";
cont act
"WG Web: <https://datatracker.ietf.org/wy/teas/>
WG List: <nmailto:teas@etf.org>

Edi t or: Vi shnu Pavan Beer am
<mai | t o: vi shnupavan. i etf @mail . conr

Edi t or: Kireeti Konpella
<mailto:kireeti.ietf@nmail.com";
description

"This nodul e defines a YANG data nodel for Multipath Traffic
Engi neering Directed Acyclic G aph (MPTED) Tunnels. It is
intended to be used as part of the | ETF TEAS framework to
enabl e the configuration and managenent of MPTED Tunnel s on
an MPTED Tunnel Originator

Copyright (c) 2026 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

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

wi thout nodification, is pernmitted pursuant to, and subject
to the license terns contained in, the Revised BSD License
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set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

This version of the nmodule is part of RFC XXXX
(https://ww. rfc-editor.org/info/rfcXXXX); see the RFC
itself for full legal notices.";

revisi on 2026-03-02 {
description
"I'nitial revision.
This revision introduces the YANG data nodel for
Mul tipath Traffic Engineering Directed Acyclic G aph
(MPTED) Tunnel s.";
ref erence
"RFC XXXX: A YANG Data Model for Multipath Traffic
Engi neering Directed Acyclic G aph (MPTED) Tunnels and
Junctions";

}

identity npted-tunnel-type {
description
"Base identity of MPTED tunnel type.";

}

identity npted-tunnel -type-npls-siglab {
base npted-tunnel -type;
description
"MPLS MPTED Tunnel with signaled | abel switching.";

}

identity npted-signaling-type {
description
"Base identity for MPTED signaling type.";

}

identity npted-signaling-rsvp {
base npt ed-signaling-type;
description
"MPTED RSVP signaling.";

}

i dentity npted-signaling-pcep {
base npt ed-signaling-type;
description

"MPTED PCEP signaling.";
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identity npted-signaling-bgp {
base npt ed-signaling-type;
description
"MPTED BGP signaling.";

}

identity npted-signaling-grpc {
base npt ed-signaling-type;
description
"MPTED gRPC signaling.";
}

identity npted-tunnel -status {
description
"Base identity for MPTED Tunnel status.";

}

identity npted-tunnel -up {
base npted-tunnel - st at us;
description
"MPTED Tunnel Up.";

}

i dentity npted-tunnel -down {
base npted-tunnel - st at us;
description

"MPTED Tunnel Down.";

}

identity npted-tunnel - degraded {
base npted-tunnel - st at us;
description
"MPTED Tunnel Degraded.";

}

identity npted-junction-status {
description
"Base identity for MPTED JUNCTI ON status.";

}

identity npted-junction-up {
base npted-junction-status;
description
"MPTED JUNCTION Up.";

}

identity npted-junction-down {
base npted-junction-status;
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description
"MPTED JUNCTI ON Down. ";

}

i dentity npted-junction-degraded {
base npted-junction-status;
description

"MPTED JUNCTI ON Degr aded. ";

}

identity npted-jct-phop-status {
description
"Base identity for MPTED JCT-PHOP status.";

}

identity npted-jct-phop-up {
base npted-jct-phop- stat us;
description
"MPTED JCT- PHOP Up. ";

}

identity npted-jct-phop-down {
base npted-jct-phop- st at us;
description
"MPTED JCT- PHOP Down.";

}

identity npted-jct-nhop-status {
description
"Base identity for MPTED JCT- NHOP status.";

}

identity npted-jct-nhop-up {
base npted-jct-nhop- st at us;
description
“MPTED JCT- NHOP Up.";
}

identity npted-jct-nhop-down {
base npted-jct-nhop- st at us;
description
"MPTED JCT- NHOP Down.";

}

identity npted-jct-nhop-degraded {
base npted-jct-nhop- st at us;
description
"MPTED JCT- NHOP Degr aded. ";
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}

identity npted-opt-netric-type {
description
"Base identity of MPTED optim zation netric type.";

}

identity npted-opt-nmetric-te {
base npted-opt-netric-type;
description
"TE Metric.";

}

identity npted-opt-nmetric-igp {
base npted-opt-netric-type;
description
"I GP Metric.";

}

identity npted-opt-netric-delay {
base npted-opt-netric-type;
description
"Delay Metric.";
}

identity npted-bw spec-type {
description
"Base identity for MPTED bandwi dth specification type.";

}

identity npted-bw spec-explicit {
base npt ed- bw spec-type;
description
"Explicit MPTED bandw dth specification type.";

}

i dentity npted- bw spec-auto {
base npt ed- bw spec-type;
description
"Aut omati ¢ MPTED bandw dth specification type.";

}

groupi ng npted-ingress {
description
"Gouping for MPTED ingress information.";
| eaf ingress-id {
type inet:ip-address;
description
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"| P-address of the ingress node.";
}
| eaf set-bandw dth {

when "/te:tel/ npted-tunnel s/tunnel/bandw dt h-spec-type = "
+ "’ npted- bwspec-explicit’" {
description
"Applicable only when bandw dth specification
type is explicit.";

type ui nt 64;
description
"Explicitly specified bandwi dth at the ingress of
t he MPTED tunnel .";
}
cont ai ner aut o-bandwi dth {
when "/te:tel/ npted-tunnel s/tunnel/bandw dt h-spec-type ="
+ "’ npted- bw spec-auto’ " {
description
"Applicable only when bandw dth specification
type is automatic.";
}
description
"Cont ai ner for auto-bandw dth paraneters."”;
uses npted-ingress-aut obw confi g;
cont ai ner overfl ow {
description
" Aut obandwi dt h overfl ow parameters."”;
uses npt ed- aut obw overfl ow confi g;
}
cont ai ner underfl ow {
description
" Aut obandwi dt h underfl ow paraneters.";
uses npt ed- aut obw under fl ow confi g;
}
}
}

groupi ng npt ed-i ngress-aut obw config {

description

"MPTED tunnel ingress autobandw dth paraneters";
| eaf mn-bw {

type uint 64;

description

"M ni mum bandwi dth at the ingress of the
aut obandwi dt h enabl ed MPTED tunnel . ";

}
| eaf max-bw {

type ui nt 64;
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description
"Maxi mum bandwi dth at the ingress of the
aut obandw dt h enabl ed MPTED tunnel *;

| eaf adjust-threshold {
type rt-types: percentage;
description
"Bandwi dt h dermand at the ingress for the current
bandwi dth adjustnment interval is conpared to the
current bandwi dth all ocation for the ingress of
the MPTED tunnel. |If the percentage difference
in bandwi dth is greater than or equal to the percentage
specified by this leaf, the bandw dth all ocation
for the ingress is adjusted to the current bandwi dth
demand. ";

}
}

groupi ng npt ed- aut obw overfl ow config {
description
"MPTED Tunnel ingress autobandw dth overfl ow parameters."”;
| eaf enabl ed {
type bool ean;
default "false";
description
"Enabl es aut obandwi dt h overfl ow adj ustment on the
MPTED t unnel ingress”;
}
| eaf overflowthreshold {
type rt-types: percentage;
description
"Bandw dt h percentage change to trigger
an overfl ow event”
}
| eaf trigger-event-count {
type uint 16;
description
"Number of consecutive overfl ow sanple
events needed to trigger an overfl ow adjustnent”;

}
}

groupi ng npt ed- aut obw under fl ow confi g {
description
"MPTED Tunnel ingress autobandw dth underfl ow paranmeters."”;
| eaf enabl ed {
type bool ean;
default "false";
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description
"Enabl es aut obandwi dt h underfl ow adj ust ment on the

MPTED t unnel ingress”;

}
| eaf underfl owthreshold {
type rt-types: percent age;

description
"Bandw dt h percentage change to trigger

and underfl ow event”;
}
| eaf trigger-event-count {
type uint 16;

description
"Number of consecutive underfl ow sanple

events needed to trigger an underflow adjustnent"”;

}
}
groupi ng tunnel -status-info {
description
"Grouping for tunnel status information.";
| eaf current-version {
type uint32;
config fal se;
description
"Current version of the MPTED tunnel.";
| eaf status {
type identityref {
base npt ed-tunnel - st at us;
config fal se;
description
"Status of the MPTED tunnel";
}
}
groupi ng tunnel -i nstance-status-info {
description
"Grouping for tunnel instance status information.";
| eaf version {
type uint32;
config fal se;
description
i nstance.";

"ldentifier of the MPTED tunne
}

| eaf status {
type identityref {
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base npted-tunnel - st at us;

config fal se;
description
"Status of the MPTED tunnel instance";
}

}

grouping junction-info {
description
"Grouping for junction information.";
| eaf node-id {
type inet:ip-address;
description
"I P-address of the junction node.";
}

| eaf current_jct _version {
type uint32;
description
"Current instance identifier of the MPTED tunne
junction.”;

| eaf bandwi dt h-requested {
type uint 64;
description
"Amount of bandwi dth requested for the junction.";
}

}

groupi ng junction-status-info {
description
"Grouping for junction status information.";
uses junction-info;
|l eaf mu {
type uint 16;
description
"MIU at the junction node. This is the smallest MU val ue
anong the MIUs received fromall JCT-NHOPs.";

| eaf status {
type identityref {
base npted-junction-status;
}

description
"Status of the JUNCTION. ";
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groupi ng npted-jct-hop-info {
description
"Grouping for junction hop information.";
| eaf hop-address {
type inet:ip-address;
description
"I P-address of the peer.";

| eaf hop-index {
type uint32;
description
"Index of the peer interface.";
}

| eaf hop-version {
type uint32;
description
"Version of the Hop.";
}

}

groupi ng npted-jct-phop-status-info {
description
"Grouping for junction phop status infornmation.";
uses npted-jct-hop-info;
| eaf in-1label {
type rt-types: npl s-Iabel;
description

"Label used by incom ng packets on the JCT-PHOP."

| eaf status {
type identityref {
base npt ed-j ct-phop- st at us;
}
description
"Status of the JCT-PHOP.";
}

}

groupi ng npted-jct-nhop-info {

description

"Grouping for junction nhop information.";
uses npted-jct-hop-info;
| eaf | oad-share {

type uint 16;

description

"Rel ative | oad share.";

| eaf bandwi dt h-requested {

Beeram & Konpel | a Expi res 3 Septenber 2026
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type uint64;
description
"Amount of bandw dth requested for the hop.";
}

}

groupi ng npted-jct-nhop-status-info {
description
"Grouping for junction nhop status information.";
uses npted-jct-nhop-info;
| eaf bandwi dt h-reserved {
type uint 64;
description
"Amount of bandwi dth reserved on the TE |ink associ ated
with the JCT- NHOP. *;

| eaf out-Ilabel {
type rt-types: npl s-I abel;
description
"Label used by outgoi ng packets on the JCT- NHOP.";

| eaf status {
type identityref {
base npt ed-jct-nhop- st at us;
}

description
"Status of the JCT-NHOP.";
}

}

augrment "/te:te" {
description
"Augnent ati on for MPTED tunnels.";
cont ai ner npted-tunnels {
description
"Contai ner for MPTED tunnels.";
list tunnel {
key "originator identifier";
uni que "name";
description
"MPTED tunnel entry.";
| eaf originator {
type inet:ip-address;
description
"I P address of the MPTED tunnel originator.";
}

| eaf identifier {
type uint32;
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description
"ldentifier of the MPTED tunnel.";

| eaf nane {
type string;
description
"Nanme of the MPTED tunnel.";
}

cont ai ner ingresses {
description
"Container for list of MPTED ingresses.";
list ingress {
key "ingress-id";
description
"MPTED i ngress entry.";
uses npted-ingress;

}

leaf-1ist egress {
type inet:ip-address;
description
"Li st of egress nodes associated with the MPTED
tunnel . ";
}
| eaf type {
type identityref {
base npted-tunnel -type;
}
description
"Type of tunnel.";

| eaf setup-priority {

type uint8 {
range "0..7",

}

default "7";

description
"The priority of the MPTED tunnel with respect to
taking resources, in the range of 0 to 7. The
value 0 is the highest priority.";

}
| eaf hold-priority {

type uint8 {
range "0..7";

}

default "7";

description
"The priority of the MPTED tunnel with respect to
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hol ding resources, in the range of 0 to 7. The
value 0 is the highest priority.";

| eaf optimzation-netric {
type identityref {
base npted-opt-netric-type;
}
description
"Metric type for which the DAGis optimzed.";
}

contai ner resource-affinities {
description
"Resource-affinity constraints.";
| eaf -1ist exclude-any {
type string;
description
"Exclude the link if it has any of these
affinities.";

| eaf-1ist include-any {
type string;
description
"Include the link if it has any of these
affinities";

leaf-list include-all {
type string;
description
"I'nclude the link if it has all these affinities";
}

}
| eaf bandwi dt h- spec-type {

type identityref {
base npt ed- bw spec-type;

}

description
"The method used for setting the bandwi dth on the
tunnel, either explicitly specified or automatically
derived.";

| eaf auto-bandwi dt h-adj ust-interval {
when "../bandwi dt h-spec-type ="
+ "’ npt ed- bw spec-auto’ " {
description
"Applicable only when bandw dth specification
type is automatic.";

}
type uint32;
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description
"Time in seconds between autobandw dth adjustnments."”;

}
| eaf npted-conputer {
type inet:ip-address;
description
"I P-address of the MPTED conputer.";
}

| eaf signaling-type {
type identityref {
base npt ed-signaling-type;
}

description
"MPTED tunnel signaling type.";

| eaf signaling-source {
type inet:ip-address;
description
"I P-address of the MPTED tunnel signaling source."”;
}

uses tunnel - status-info;
contai ner instances {
config fal se;
description
"Container for list of instances of the MPTED tunnel.";
list instance {
key "version";
description
"MPTED tunnel instance entry.";
uses tunnel -i nst ance- st at us-i nf o;
contai ner junctions {
description
"Container for list of JUNCTI ONs associ at ed
with the MPTED tunnel instance.";
list junction {
key "node-id";
description
"JUNCTION entry.";
uses junction-status-info;
cont ai ner phops {
description
"Cont ai ner for associated JCT-PHOPs.";
l'ist phop {
key "hop-address hop-index hop-version";
description
"JCT-PHOP entry.";
uses npted-jct-phop-status-info;
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}

cont ai ner nhops {
description
"Cont ai ner for associated JCT-NHOPs.";
l'ist nhop {
key "hop-address hop-i ndex hop-version";
description
"JCT-NHOP entry.";
uses npted-jct-nhop-status-info;

Fi gure 2: MPTED YANG nodul e
3. MPTED-JCT YANG Modul e
3.1. Mbdel Structure

The hi gh-level nodel structure for MPTED junctions defined by this
docunment is as shown bel ow
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modul e: ietf-npted-jct

augnment /te:te:
+--rw npted-junctions
+--rw junction* [node-id originator tnl-id tnl-vers sig-src]

+--rw node-id i net:ip-address
+--rw origi nat or i net:ip-address
+--rwtnl-id ui nt 32

+--rw tnl-vers ui nt 32

+--rw sig-src i net:ip-address
+

+- - rw phops
| +--rw phop* [hop-address hop-index hop-version]

| +--rw hop- addr ess i net:ip-address

| +--rw hop-i ndex ui nt 32

| +--rw hop-version ui nt 32

| + ..

+--rw nhops

+--rw nhop* [ hop-address hop-index hop-version]

+--rw hop- addr ess i net:ip-address
+--rw hop-i ndex ui nt 32
+--rw hop-version? ui nt 32
+

Fi gure 3: MPTED-JCT YANG Structure

The top-level "te’ container is [I-D.draft-ietf-teas-yang-te] is
augnented with a set of MPTED junctions. The 'npted-junctions’
container carries a list of junction entries. Each junction entry
i ncludes information about the associated set of previous-hops

(" phops’ container) and next-hops ('’ nhops’ container).

3.2. YANG Code

<CODE BEG NS> file "ietf-npted-jct@026-03-02. yang"

modul e ietf-npted-jct {
yang-version 1.1;
nanespace "urn:ietf:paranms: xnm :ns:yang:ietf-npted-jct";
prefix npted-jct;

inmport ietf-te {
prefix te;
reference
"draft-ietf-teas-yang-te: A YANG Data Mddel for Traffic
Engi neering Tunnels and Interfaces";
}
import ietf-inet-types {
prefix inet;
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ref erence
"RFC6991: Common YANG Data Types";
}
inmport ietf-routing-types {
prefix rt-types;
ref erence
"RFC8294: Common YANG Data Types for the Routing Area";

}

organi zati on
"I ETF Traffic Engineering Architecture and Signaling (TEAS)
Wor ki ng Group. ";
cont act
"WG Web: <https://datatracker.ietf.org/wy/teas/>
WG List: <mailto:teas@etf.org>

Edi t or: Vi shnu Pavan Beer am
<mai | t o: vi shnupavan.ietf @nuail . conp

Kireeti Konpella
<mailto:kireeti.ietf@nmail.com";
description
"This nodul e defines a YANG data nodel for Multipath Traffic
Engi neering Directed Acyclic G aph (MPTED) Junctions. It is
intended to be used as part of the | ETF TEAS framework to
enabl e the configuration and managenent of MPTED Juncti ons on
an MPTED junction node.

Copyright (c) 2026 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

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

wi t hout nodification, is permtted pursuant to, and subject
to the license ternms contained in, the Revised BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Documents
(http://trustee.ietf.org/license-info).

This version of the nmodule is part of RFC XXXX
(https://ww. rfc-editor.org/info/rfcXXXX); see the RFC
itself for full legal notices.";

revi sion 2026-03-02 {
description
"Initial revision.
This revision introduces the YANG data nodel for
Mul tipath Traffic Engineering Directed Acyclic G aph
(MPTED) Junctions.";
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reference
"RFC XXXX: A YANG Data Model for Multipath Traffic
Engi neering Directed Acyclic G aph (MPTED) Tunnels and
Junctions";

}

identity npted-tunnel-type {
description
"Base identity of MPTED tunnel type.";

}

identity npted-tunnel -type-npls-siglab {
base npted-tunnel -type;
description
"MPLS MPTED Tunnel with signaled | abel swtching.";

}

identity npted-signaling-type {
description
"Base identity for MPTED signaling type."

}

identity npted-signaling-rsvp {
base npt ed-signaling-type;
description
"MPTED RSVP signaling.";

}

i dentity npted-signaling-pcep {
base npt ed-signaling-type;
description

"MPTED PCEP signaling.";

}

i dentity npted-signaling-bgp {
base npt ed-signaling-type;
description

"MPTED BGP signaling.";

}

identity npted-signaling-grpc {
base npt ed-signaling-type;
description
"MPTED gRPC signaling.";
}

identity npted-junction-status {
description
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"Base identity for MPTED JUNCTION status.";
}

identity npted-junction-up {
base npted-junction-status;
description
"MPTED JUNCTION Up.";

}

identity npted-junction-down {
base npted-junction-status;
description
"MPTED JUNCTI ON Down. ";

}

identity npted-junction-degraded {
base npted-junction-status;
description
"MPTED JUNCTI ON Degr aded. ";

}

identity npted-jct-phop-status {
description
"Base identity for MPTED JCT-PHOP status.";

}

identity npted-jct-phop-up {
base npted-jct-phop- st at us;
description
" MPTED JCT- PHOP Up.";
}

identity npted-jct-phop-down {
base npted-jct-phop- st at us;
description
"MPTED JCT- PHOP Down.";

}

identity npted-jct-nhop-status {
description
"Base identity for MPTED JCT- NHOP status.";

}

identity npted-jct-nhop-up {
base npt ed-j ct-nhop- st at us;
description
"MPTED JCT- NHOP Up.";

Beeram & Konpel | a Expi res 3 Septenber 2026 [ Page 23]



Internet-Draft MPTED YANG Mbdel March 2026

identity npted-jct-nhop-down {
base npt ed-j ct-nhop- st at us;
description
"MPTED JCT- NHOP Down.";

}

i dentity npted-jct-nhop-degraded {
base npt ed-j ct-nhop- st at us;
description

"MPTED JCT- NHOP Degr aded. ";

}

grouping npted-jct-info {
description
"Grouping for junction information.";
| eaf current_jct _version {
type uint32;
description
"Current instance identifier of the MPTED tunne
junction.";

| eaf bandwi dt h-requested {
type uint 64;
description
"Anmount of bandwi dth requested for the junction.";
}

}

grouping npted-jct-status-info {
description
"Grouping for junction status information.";
uses npted-jct-info;
| eaf mu {
type uint 16;
config fal se;
description
"MIU at the junction node. This is the smallest MU val ue
anong the MIUs received fromall JCT-NHOPs.";

| eaf status {
type identityref {
base npted-junction-status;

config fal se;

description
"Status of the JUNCTION. ";
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groupi ng npted-jct-hop-info {
description
"Gouping for MPTED junction hop information.";
| eaf hop-address {
type inet:ip-address;
description
"I P-address of the peer.";

| eaf hop-index {
type uint32;
description
"Index of the peer interface.";
}

| eaf hop-version {
type uint32;
description
"Version of the Hop.";
}

}

groupi ng npted-jct-nhop-info {

description

"Grouping for MPTED junction next-hop infornmation.";
uses npted-jct-hop-info;
| eaf | oad-share {

type uint 16;

description

"Rel ative | oad share.";

}
| eaf bandwi dt h-requested {
type uint64;
description
"Amount of bandw dth requested for the hop.";
}

}

augrment "/te:te" {
description
"Augnent ati on for MPTED junctions.";
cont ai ner npted-junctions {
description
"Cont ai ner for MPTED junctions.";
list junction {
key "node-id originator tnl-id tnl-vers sig-src";
uni que "name";
description
"MPTED junction entry.";
| eaf node-id {
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type inet:ip-address;
description
"| P-address of the junction node.";
}
| eaf originator {
type inet:ip-address;
description
"] P address of the associated MPTED tunne

originator.";
}
leaf tnl-id {
type uint32;

description
"ldentifier of the associated MPTED tunnel.";

| eaf tnl-vers {
type uint32;
description
"Version of the MPTED tunnel .";
}
| eaf sig-src {
type inet:ip-address;
description
"I P-address of the MPTED tunnel signaling source."”;

| eaf nane {
type string;
description
"Name of the associated MPTED tunnel.";

leaf-l1ist ingress {
type inet:ip-address;
description
"Li st of ingress nodes of the associated MPTED
tunnel . ";

leaf-1ist egress {
type inet:ip-address;
description
"Li st of egress nodes of the associated MPTED
tunnel . ";
}
| eaf type {
type identityref {
base npted-tunnel -type;
}
description
"Type of associated tunnel.";
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| eaf setup-priority {

type uint8 {
range "0..7",

}

default "7";

description
"The priority of the associated MPTED tunnel with
respect to taking resources, in the range of 0 to 7
The value 0 is the highest priority.";

}
| eaf hold-priority {

type uint8 {
range "0..7";

}

default "7";

description
"The priority of the associated MPTED tunnel with
respect to holding resources, in the range of 0 to 7
The value 0 is the highest priority.";

uses npted-jct-status-info;
cont ai ner phops {
description
"Cont ai ner for associated JCT-PHOPs.";
l'ist phop {
key "hop-address hop-index hop-version";
uses npted-jct-hop-info;
description
"JCT-PHOP entry.";
| eaf in-1label {
type rt-types: npl s-1 abel;
config fal se;
description
"Label used by incom ng packets
on the JCT-PHOP. ";

| eaf status {
type identityref {
base npted-jct-phop- st at us;

config fal se;
description
"Status of the JCT-PHOP.";
}
}
}

cont ai ner nhops {
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description
"Cont ai ner for associated JCT-NHOPs. ";
l'ist nhop {
key "hop-address hop-index hop-version";
description
"JCT-NHOP entry.";
uses npted-jct-nhop-info;
| eaf bandwi dt h-reserved {
type uint 64;
config fal se;
description
"Amount of bandwi dth reserved on the TE |ink
associated with the JCT- NHOP.";

| eaf out-I|abel {
type rt-types: npl s-I abel;
config fal se;
description
"Label used by outgoi ng packets
on the JCT- NHOP.";

| eaf status {
type identityref {
base npt ed-jct-nhop- st at us;

config fal se;
description
"Status of the JCT-NHOP.";

Figure 4: MPTED JCT YANG nodul e
4. Security Considerations

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

[ RFC8446] .
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The Network Configuration Access Control Mdel (NACM [RFC8341]
provi des the means to restrict access for particular NETCONF or
RESTCONF users to a preconfigured subset of all avail abl e NETCONF or
RESTCONF protocol operations and content.

The data nodes defined in these YANG nodul es that are
witable/creatable/deletable (i.e., config true, which is the
default) nmay be considered sensitive or vulnerable in sone network
environments. Wite operations (e.g., edit-config) to these data
nodes without proper protection can have a negative effect on network
operations. These are the subtrees and data nodes and their
sensitivity/vulnerability:

"/telnpted-tunnel s": Unaut horized access to this list could influence
how traffic is forwarded through the network.

"/telnpted-junctions": Unauthorized access to this list could
i nfluence how traffic is forwarded on a junction node.

The readabl e data nodes in these YANG nodul e may be consi dered
sensitive or vulnerable in some network environments. It is thus
inmportant to control read access (e.g., via get, get-config, or
notification) to these data nodes. These are the subtrees and data
nodes and their sensitivity/vulnerability:

"/telnpted-tunnel s/tunnel/junctions": Unauthorized read access to
this list can disclose howtraffic is | oad-bal anced on each junction
node.

5. | ANA Consi derati ons

Thi s docunent requests IANA to register the following URIs in the
"ns" subregistry within the "I ETF XM. Regi stry" [ RFC3688].

URI: wurn:ietf:parans:xm:ns:yang:ietf-npted
Regi strant Contact: The | ESG
XM: N A the requested URI is an XM. nanmespace

URI: wurn:ietf:params:xm:ns:yang:ietf-npted-jct
Regi strant Contact: The |ESG
XM.: N A; the requested URI is an XM. nanespace.

Thi s docunent requests IANA to register the follow ng YANG nodul es in

the "YANG Modul e Nanes" subregistry [RFC6020] within the "YANG
Par amet ers" registry
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nane: ietf-npted
nanespace: urn:ietf:paranms: xm :ns:yang:ietf-npted
prefix: nmpt ed
reference: RFC XXXX
nane: ietf-npted-jct
nanespace: urn:ietf:paranms: xnl:ns:yang:ietf-npted-jct
prefi x: nmpt ed-j ct
ref erence: RFC XXXX
RFC Editor: Please replace XXXX with the RFC nunber assigned to this
docunent .
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Appendi x A.  MPTED YANG Mbdul e - Conplete Tree Structure

modul e: ietf-npted

augnent /te:te:
+--rw npted-tunnel s
+--rw tunnel * [originator identifier]

+--rw origi nator i net:ip-address
+--rwidentifier ui nt 32
+--rw name? string

+--rw i ngresses
| +--rwingress* [ingress-id]
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i net:ip-address

I

| +--rw set - bandwi dt h? ui nt 64

| +--rw aut o- bandwi dt h

| +--rw m n- bw? ui nt 64

| +--rw max- bw? ui nt 64

| +--rw adj ust-threshol d? rt-types: percentage
| +--rw overfl ow

| | +--rw enabl ed? bool ean

| | +--rw overfl owthreshol d?

| | rt-types: percentage

| | +--rwtrigger-event-count? uintl6

| +--rw underf| ow

| +--rw enabl ed? bool ean

| +--rw underfl owt hreshol d?

| | rt-types: percentage

| +--rw trigger-event-count? uintl6

+--rw egress* i net:ip-address
+--rw type? i dentityref
+--rw setup-priority? uint8

+--rw hold-priority? uint8

+--rw optimzation-netric? identityref
+--rw resource-affinities

| +--rw excl ude-any* string

| +--rwinclude-any* string

| +--rwinclude-all* string

+--rw bandw dt h- spec-type? i dentityref
+--rw aut o- bandwi dt h- adj ust -i nterval ? ui nt 32

+--rw npt ed- conput er ? i net:ip-address
+--rw signaling-type? i dentityref

+--rw signal i ng-source?
+--r0 current-version?
+--ro status?
+--ro instances
+--ro0 instance* [version]
+--ro version ui nt 32
+--ro status? i dentityref
+--ro0 junctions
+--ro junction* [node-id]
+--ro0 node-id
+--ro0 current_jct_version?
+--ro0 bandwi dt h-request ed?
+--ro nmu?
+--ro status?
+--ro phops
| +--ro phop*

i net:ip-address
ui nt 32
i dentityref

i net:ip-address
ui nt 32

ui nt 64

uintl6

i dentityref

[ hop- addr ess hop-i ndex hop-version]

I
| +--ro0 hop-address
| +--ro0 hop-index
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| +--ro0 hop-version ui nt 32

| +--ro in-label? rt-types: npl s-1abe
| +--ro status? identityref

+--1r0 nhops

+--ro nhop*
[ hop- addr ess hop-i ndex hop-version]
+--ro0 hop-address
| i net:ip-address

+--ro0 hop-index ui nt 32
+--r0 hop-version ui nt 32
+--ro | oad-share? uintl6
+--ro0 bandwi dt h-request ed? ui nt 64
+--ro bandw dt h-reserved? ui nt 64

+--ro out-Iabel ?

| rt-types: npl s-1 abel

+--ro status? identityref
Fi gure 5: MPTED YANG tree

Appendi x B. MPTED-JCT YANG Modul e - Conplete Tree Structure
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modul e: ietf-npted-jct

augnment /te:te:
+--rw npted-junctions
+--rw junction* [node-id originator tnl-id tnl-vers sig-src]

+--rw node-id i net:ip-address
+--rw origi nat or i net:ip-address
+--rwtnl-id ui nt 32

+--rw tnl-vers ui nt 32

+--rw sig-src i net:ip-address
+--rw nanme? string

+--rw i ngress* i net:ip-address
+--rw egress* i net:ip-address
+--rw type? i dentityref
+--rw setup-priority? uint8

+--rw hold-priority? uint8

+--rw current _jct_version? ui nt 32

+--rw bandwi dt h-request ed? ui nt 64

+--ro mu? uintl16

+--ro status? i dentityref

+--rw phops

| +--rw phop* [hop-address hop-index hop-version]

| +--rw hop- addr ess i net:ip-address

| +--rw hop-i ndex ui nt 32

| +--rw hop-version ui nt 32

| +--ro in-label? rt-types: npl s-1 abel

| +--ro status? identityref

+--rw nhops

+--rw nhop* [ hop-address hop-index hop-version]

+--rw hop- addr ess i net:ip-address
+--rw hop-i ndex ui nt 32
+--rw hop-version? ui nt 32
+--rw | oad-share? uint 16
+--rw bandwi dt h-r equest ed? ui nt 64
+--ro bandwi dt h-reserved? ui nt 64
+--ro0 out-Iabel ? rt-types: npl s-1 abel
+--ro status? i dentityref

Figure 6: MPTED-JCT YANG tree
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