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Abst ract

Thi s docunent defines a YANG data nodel for representing, 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 an MPTED tunnel origi nator node and
the other for managi ng MPTED Junctions on an MPTED junction node.

Status of This Meno

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

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

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

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and nmay 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 8 January 2026.
Copyri ght Notice

Copyright (c) 2025 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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The notions of a Multipath Traffic Engi neering Directed Acyclic G aph

(MPTED) tunnel
[1-D.draft-konpell a-teas-npte].

and an MPTED junction are introduced in
An MPTED tunnel

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 t unnel

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 t unnel
node,

is instantiated and nanaged on a tunnel
while an MPTED junction is instantiated and managed on a

in a TE network invol ves provisioning

ori gi nat or

junction node. A tunnel originator node MAY al so be a junction node.

Thi s docunent defines a YANG data nodel

for representing,

retrieving,

and mani pul ating Multipath Traffic Engi neering Directed Acyclic G aph
(MPTED) Tunnel s and Junctions. The nodel
one for managi ng MPTED Tunnel s on a tunnel

Beeram & Konpel | a
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i ncl udes two YANG nodul es,
ori gi nator node and the
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
+

+——;6 junctions
+--ro0 junction* [node-id]
+--r0 node-id i net:ip-address
+ L.
+--ro phops
| +--ro phop* [hop-address hop-index]

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

+--ro0 nhobé
| +--ro nhop* [hop-address hop-index]

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

+--ro0 phopé—pending—deletion
| +--ro phop* [hop-address hop-index]

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

+--ro0 nhopé—pending—deletion
+--r0 nhop* [hop-address hop-index]

+--ro0 hop-address i net:ip-address
+--ro hop-index 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. The state for each junction entry
consists of the set of previous-hops (' phops’ container) and next-
hops (' nhops’ container) associated with the current version, as well
as those that are pending del etion (' phops-pendi ng-del etion’ and

" nhops- pendi ng-del eti on’ contai ners).

2.2. YANG Code
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<CODE BEG@ NS> file "ietf-npted@025-07-07.yang"
(Artwork only avail abl e as YANG see
https://ww. ietf.org/archive/id/draft-beeramteas-yang-npted-00. htn)
<CODE ENDS>
Fi gure 2: MPTED YANG nodul e
3. MPTED- JCT YANG Mbdul e
3.1. Model Structure

The hi gh-1evel nodel structure for MPTED junctions defined by this
docunent is as shown bel ow

modul e: ietf-npted-jct
augnent /te:te:

+--rw npt ed-junctions
+--rw junction* [node-id originator identifier]

+--rw node-id i net:ip-address
+--rw origi nator i net:ip-address
+--rwidentifier ui nt 32

+

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

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

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

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

Figure 3: MPTED-JCT YANG Structure

The top-level "te’ container is [I-D.draft-ietf-teas-yang-te] is
augnmented 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@025-07-07. yang"

(Artwork only avail able as YANG see
https://ww.ietf.org/archive/id/draft-beeramteas-yang-npted-00.htmni)
<CODE ENDS>
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4.

Fi gure 4: MPTED JCT YANG nodul e
Security Considerations

The YANG nodul e specified in this docunent defines a schenma 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

[ RFCB8446] .

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:

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

I ANA Consi derations

Thi s docunent requests IANA to register the following URIs in the
"ns" subregistry within the "I ETF XM. Regi stry" [ RFC3688].
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URI: wurn:ietf:params:xm:ns:yang:ietf-npted
Regi strant Contact: The | ESG
XM.: N A; the requested URI is an XM. nanespace.

URI: wurn:ietf:paranms:xm:ns:yang:ietf-npted-jct
Regi strant Contact: The |ESG
XM: N A the requested URI is an XML 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 anet ers" registry.

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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+--rw npt ed-tunnel s
+--rw tunnel* [originator identifier]
+--rw ori gi nat or i net:ip-address
+--rwidentifier ui nt 32
+--rw name? string
+--rw i ngress* i net:ip-address
+--rw egress* i net:ip-address
+--rw version? ui nt 16
+--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 bandwi dt h-speci fi cati on-type? i dentityref
+--rw set - bandwi dt h? ui nt 64
+--rw aut o- bandwi dt h
+--rw enabl ed? bool ean
+--rw m n- bw? ui nt 64
+--rw max- bw? ui nt 64
+--rw adjust-interval ? ui nt 32

I
I
I
I
| +--rw adjust-threshol d?
| +--rw overflow
| | +--rw enabl ed?
| | +--rwoverflowthreshol d?
| | +--rwtrigger-event-count?
| +--rw underfl ow
| +--rw enabl ed?
| +--rw underfl owt hreshol d?
| +--rw trigger-event-count?
+--rw npt ed- conput er ?
+--rw signaling-type?
+--rw si gnal i ng-source?
+--ro status?
+--r0 junctions
+--ro0 junction* [node-id]

Beeram & Konpel | a

+--ro node-id

+--ro version?

+--ro bandw dt h-request ed?
+--ro mu?

+--ro status?

+--ro phops

rt-types: percent age

bool ean
rt-types: percent age
ui nt 16

bool ean
rt-types: percent age
ui nt 16
i net:ip-address
i dentityref
i net:ip-address
i dentityref

i net:ip-address
uintl16

ui nt 64

uint 16
identityref

| +--ro phop* [hop-address hop-i ndex]

Expi res 8 January 2026
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+--ro0 hop-address i net:ip-address

+--ro hop-index ui nt 32

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

nhops

ro nhop* [ hop-address hop-i ndex]

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

+--ro | oad-share? uint 16

+--ro bandwi dt h-reserved? ui nt 64

+--ro0 out-I|abel ? rt-types: npl s-1abe
+--ro status? i dentityref

phops- pendi ng- del eti on
ro phop* [hop-address hop-index]

+--ro0 hop-address i net:ip-address
+--r0 hop-index ui nt 32
+--ro version? ui nt 16

nhops- pendi ng- del eti on
ro nhop* [ hop-address hop-i ndex]

+--ro hop-address i net:ip-address
+--ro hop-index ui nt 32
+--ro0 version? ui nt 16

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 identifier]
+--rw node-id i net:ip-address
+--rw origi nat or i net:ip-address
+--rwidentifier ui nt 32
+--rw name? string
+--rw i ngress* i net:ip-address
+--rw egress* i net:ip-address
+--rw version? uintl6
+--rw type? i dentityref
+--rw setup-priority? uint8
+--rw hold-priority? uint8
+--rw bandwi dt h-r equest ed? ui nt 64
+--ro mu? ui nt 16
+--ro status? i dentityref
+--rw phops
| +--rw phop* [hop-address hop-index]
| +--rw hop- addr ess i net:ip-address
| +--rw hop-i ndex ui nt 32
| +--ro in-label? rt-types: npl s-1abe
| +--ro status? i dentityref
+--rw nhops
+--rw nhop* [ hop-address hop-index]
+--rw hop- addr ess i net:ip-address
+--rw hop-i ndex ui nt 32
+--rw | oad- share? ui nt 16
+--ro bandwi dt h-reserved? ui nt 64
+--ro out-Iabel ? rt-types: npl s-1abe
+--ro status? i dentityref

Figure 6: MPTED-JCT YANG tree
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