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Abstract

Thi s docunent defines YANG data nodels to describe the topol ogy and
tunnel information of a fine grain Optical Transport Network. The
YANG dat a nodel s defined in this docunent are designed to neet the
requirenents for efficient transm ssion of sub-1CGhit/s client signals
in transport networKk.

About Thi s Docunent
This note is to be renoved before publishing as an RFC

The latest revision of this draft can be found at

htt ps://YuChaode. gi t hub. i o/ draft-tan-ccanp-fgotn-yang/draft-tan-
ccanp-fgotn-yang. htm. Status information for this docunent nmay be
found at https://datatracker.ietf.org/doc/draft-tan-ccanp-fgotn-
yang/ .

Di scussion of this docunent takes place on the Conmmon Control and
Measur enment Pl ane Working Group mailing list (mailto:ccanp@etf.org),
which is archived at https://nmailarchive.ietf.org/arch/browse/ccanp/.
Subscribe at https://ww.ietf.org/mailmn/listinfol/ccanp/.

Source for this draft and an issue tracker can be found at
https://gi thub. com YuChaode/ draft -t an-ccanp-fgotn-yang.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.
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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 docunents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
tinme.

It is inappropriate to use Internet-Drafts as reference
mat eri al

or to cite themother than as "work in progress.”

This Internet-Draft will expire on 2 Septenber 2026.

Copyri ght Notice

Copyright (c) 2026 | 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/

| i cense-i nfo)
Pl ease revi ew these documents carefully,

and restrictions with respect to this docunent. Code Conponents

extracted fromthis docunment nust

described in Section 4.e of the Trust Legal Provisions and are

provi ded without warranty as described in the Revised BSD License.
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1. Introduction

Optical Transport Networks (OIN) is a mainstreamlayer 1 technol ogy
for the transport network. Over the years, it has continued to
evolve, to inprove its transport functions for the energing
requirenents. The topology and tunnel information in the OTN has

al ready been defined by generic traffic-engineering nodels and
technol ogy-specific nodels, including [I-D.ietf-ccanp-otn-topo-yang]
and [I-D.ietf-ccanp-otn-tunnel -nmodel ].

In the latest version of OIN, ITUT G 709/Y.1331 Edition 6.5
[ITUT G 709], the fine grain OIN (fgOIN) is introduced for the
efficient transm ssion of lowrate client signals (e.g., sub-1G.

Thi s docunent presents the control interface requirements of fgOIN,
and defines two YANG data nodels for fgOIN topol ogy and fgOTN t unnel
The topol ogy nodel can capture topol ogical and resource-rel ated
informati on pertaining to fgOIN. The fgOIN tunnel YANG data nodel
defined in this docunment is used for the provisioning and nanagenent
of fgOIN Traffic Engineering (TE) tunnels and Label Switched Paths
(LSPs).

Furthernore, this docunent also inports the generic Layer 1 types
defined in [I-D.ietf-ccanp-|ayerl-types].

The YANG data npdels defined in this docunent conformto the Network
Management Datastore Architecture (NVDA) defined in [ RFC8342].
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1.1. Terminology and Notations
Sone of the key terns used in this docunment are listed as foll ow.
* fgTS: fine grain Tributary Slot.
* fgODUflex: fine grain Optical channel Data Unit fl ex.

The following terns are defined in [ RFC7950] and are not redefined

her e:

* client
* server
* augnent

* data nodel
* data node

The following terns are defined in [ RFC6241] and are not redefined
her e:

* configuration data
* state data

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

1.2. Requirenents Notation

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "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
capital s, as shown here

1.3. Tree Diagram
A sinplified graphical representation of the data nodel is used in

Section 7 of this document. The nmeaning of the symbols in this
diagramis defined in [ RFC8340].
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1.4. 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] [RFC8174] when, and only when, they appear in all
capitals, as shown here.

1.5. Prefixes in Mdel Nanes
In this docunments, nanes of data nodes and other data nodel objects

are prefixed using the standard prefix associated with the
correspondi ng YANG i nported nmodul es, as shown in the follow ng table.

[ et ——ty e ———————————(——————— Ll pp—p—p—_——————
| Prefix | Yang Mbddul e | Reference |
) el Sl ey pl e ————————
| 11-types | ietf-layerl-types | [RFC YYYY] |
e R L R LT +
| otnt | ietf-otn-topol ogy | [RFC zzZ727] |
R o e e e e e oo - R +
| te | ietf-te | [RFC KKKK] |
dommm e o m e dommm e +
| otn-tnl | ietf-otn-tunnel | [RFC JJJJ] |
e R L R LT +
| fgotnt | ietf-fgotn-topology | RFC XXXX |
R o e e e e e oo - R +
| fgotn-tnl | ietf-fgotn-tunnel | RFC XXXX |
omme e L TP dom e +

Tabl e 1: Prefixes and correspondi ng YANG nodul es

RFC Editor Note: Please replace XXXX with the nunber assigned to the
RFC once this draft becomes an RFC. Please replace YYYY with the RFC
nunbers assigned to [I-D.ietf-ccanp-layerl-types]. Please replace
ZZ27Z with the RFC nunbers assigned to [I-D.ietf-ccanp-otn-topo-yang].
Pl ease replace KKKK with the RFC nunbers assigned to
[I-D.ietf-teas-yang-te]. Please replace JJJJ with the RFC nunbers
assigned to [I-D.ietf-ccanp-otn-tunnel -nodel]. Please renove this

not e.

1.6. Model Tree Diagrans
The tree diagrams extracted fromthe nodul e(s) defined in this

docunent are given in subsequent sections as per the syntax defined
in [ RFC8340] .
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2. Fine grain Optical Transport Network Scenarios Overview

OIN network will cover a | arger scope of networks, it may include the
backbone network, metro core, netro aggregation, nmetro access, and
even the OIN CPE in the custonmers’ networks [ITUT G 709.20]. In
general, the metro OTN networks support both fgODUf I ex and ODUk
switching. At the boundary nodes (e.g., netro-core nodes) of the
metro OTN networks, the fgODUfl exes to other metro OTN networks are
mul ti pl exed into ODUk of backbone networks. Therefore, the backbone
OIN network could only support ODUk swi tching.

The typical scenarios for fgOINis to provide low bit rate private
line or private network services for custonmers. The interface
function requirenents of fgOIN mai nly include topol ogy resource
reporting and service provisioning. Three scenarios that require
special consideration are |listed based on the characteristics of

f gOTN.

2.1. Retrieve Server Tunnels Scenario of fgOIN

Figure 1 bel ow shows an exanple of scenario to retrieve server
tunnels for nmulti-domain fgOIN service. |In this exanple, sone snall
bandwi dt h fgOTN service are aggregated by the access ring (10§, and
then aggregated into a bigger bandwidth in metro ring (100G . The
all ocation of TS to support fgOIN switching maybe different in access
ring and netro ring. Al link bandw dth information that supports
fgOTN shoul d be reported to MDSC by the PNC controller. E.g. there
could be three ODU allocated in the access ring while there could be
two ODU2 are allocated in the metro ring to support fgOIN swi tching.
In this exanple, the server layer ODUk tunnel for fgOTN tunnel from
node A to node E is ODU0O, and the server layer tunnel fromnode E to
node Gis ODU2. The server layer tunnel for fgOIN tunnel wll

i ncl ude one ODUO tunnel and one ODU2 tunnel.
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+----- +
| A ] _ | _
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| 10G \ |
I \ I
+----- + +----- + +----- + | +----- +
| B |\ S e | G e I EEEEEEEEE
+----- + N\ 4 + +----- + +----- +
\/ | 100G | | 100G
I\ I I I
S R + / 0\ 4----- + S R + S R +
| C |/ I R N
+----- + +----- + +----- + +----- +
| /
| 10G /
| /
S R + /
| D | /
+----- +

Figure 1: The Scenario to Retrieve Server Tunnels
2.2. Milti-layer Path Splicing Scenario of fgOTIN

Sone operators that would like to provide the paths when there could
be different switching capabilities of nodes in their LSP, so that
the MDSC coordinator can clearly display multi-layer paths and the
rel ati onship between prinmary-path and secondary-path. |n the current
network, not all nodes in the operator network support fgOIN, as
shown in figure 2, node f1, f2, f3 and f4 support fgOIN, node N-f5
and node N-f6 do not support fgOIN. To present the end-to-end nmulti-
| ayer primary-path and secondary-path of the services on the client
side, it is necessary to conplete the end-to-end path splicing based
on the the ODU tunnel information associated with the fgotn tunnel

In Figure 2, assunming that the server layer ODWk tunnel for the fgOIN
primary tunnel fromnode f1 to node f2 is ODUO, the server |ayer
tunnel fromnode f2 to node f3 is ODU2, and the server |ayer tunne
fromnode f3 to node f4 is ODUL. Assunming the server |ayer ODUk
tunnel for the fgOIN secondary tunnel fromnode f1 to node f2 is
ODU2. W need to setup four server layer ODUk tunnels before setting
up an fgODUfl ex tunnel with a primary path and a secondary path to
provi de protection. To support multi-layer path splicing, we should
make sone extension on the dependency tunnel structure or on the path
el ement, such as extending the working roles and i ndex of the
tunnel s.
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S + S +
ee-] 2 |- | f3]----
/ +----- + +----- + \
R primary-path------------ \
/1 o\
R + R +
| 1] | f4
+o-mm - + +o-mm - +
o\ [
L secondary-path----------- /
\ S RS + S RS + /
=== N5 |- | Nf6 |[----
ommmo - + ommmo - +

Figure 2: Multi-layer Path Splicing Scenario of fgOIN
2.3. Hitless Bandw dth Adjustnent Scenario of fgOIN

[ITUT_G 709] defines the data pl ane procedure to support fgODUfl ex
hitl ess resizing. The support of nmanagement of hitless resizing of
fgODUf | ex needs to be carefully considered.

The range of fgOIN service's Bandwi dth on Denmand (BoD) cannot exceed
its server layer’s bandw dth.

The client needs to know how many bandwi dth of a link is allocated
for fgOIN. Wen perfornms hitless resizing, the client sends the
fgODUf I ex identifier and the target bandwidth to the source node
controller. After receiving the network managenent configuration

i nformati on, the source node triggers the bandw dth adjustnent.
During the hitless bandw dth adjustnment process, it is necessary to
reserve or mark the correspondi ng bandwi dth resources first, and then
trigger the the bandw dth adj ustnent actions.

Anot her point to note is that when performing bidirectional hitless
resizing for fgODUfl ex service, the adjustnment should be initiated by
the client side to a single network managenent system Specifically,
the adjustment is first performed in the Node 1 to Node 6 direction,
and then the reverse direction (Node 6 to Node 1) is automatically
triggered for adjustnent.

Both single domain and multi-domain hitless resizing should be
supported. For single domain and rmulti-domain hitless resizing
scenario, the source controller alone report the bandw dth adj ust nment
status to the MDSC coordi nator upon conpl eti on.
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I +
---------------------- | MDSC  [---------------- - - -
/ | | \
/ Fome - + \
/ | \
/ | \
S + S + S +
| Controller | | Controller | | Controller |
| 1 | | 2 | | 3 |
R + R + R +

I T I >
F-- - - - + F-- - - - + F-- - - - + F-- - - - + F-- - - - + F-- - - - +
| node |------- | node |------- | node |------- | node |------- | node |------- | node |
I I |3 e I | 5 l------- | 6 |
S RS + S RS + | S RS + S RS + | S RS + S RS +
source | | destination
Domai n 1 | Domai n 2 | Dormai n 3
I I

Figure 3: Hitless Resizing Scenario of fgOIN
3. YANG Data Mdel for fine grain Optical Transport Network Overview

In order to provide fgOIN capabilities, this document defines two
ext ensi on YANG dat a nodel s augnenting to OIN topol ogy and OTN tunnel
YANG nodel, as defined in [I-D.ietf-ccanp-otn-topo-yang] and
[1-D.ietf-ccanp-otn-tunnel -nodel].

As defined in Annex Mof [ITUT_G 709], fgOIN is defining a new path
| ayer network which conplements the existing OIN. Therefore:

* A single network topology instance is used to report both OIN and
fgOTN t opol ogy information: fgOIN technol ogy-specific attributes
are therefore defined in the fgOIN t opol ogy nodel as augnentations
of the OIN topol ogy nodel, but w thout defining a new network type
for fgOTN

* The OIN tunnel nodel can be used to setup either an OIN or an
fgOTN tunnel : fgOTN technol ogy-specific attributes are therefore
defined in the fgOTN tunnel nodel as augnentations of the OTN
tunnel nodel, which are applicable only when the OIN tunnel is an
fgOIN t unnel .
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4. YANG Data Mdel for fgOIN Topol ogy
4.1. Fine Gain OIN Topol ogy Data Mdel Overview

Thi s docunent ains to describe the data nodel for fine grain OIN
topol ogy. The YANG nodul e presented in this docunent augnments from
OIN topol ogy data nodel, i.e., the ietf-otn-topology, as specified in
[I-D.ietf-ccanp-otn-topo-yang]. |In section 6 of
[1-D.ietf-ccanp-otn-topo-yang], the guideline for augmenting OIN

t opol ogy nodel was provided, and in this draft, we augnment the OIN

t opol ogy nodel to describe the topology characteristics of fgOIN

Conmon types, identities and groupi ngs defined in
[I-D.ietf-ccanp-layerl-types] is reused in this docunent.

[ RFC8345] defines an abstract (generic, or base) YANG data nodel for
net wor k/ servi ce topol ogi es and inventories, and provides the
fundanental nodel for [RFC8795]. OIN topol ogy nodule in
[1-D.ietf-ccanp-otn-topo-yang] augnents fromthe TE topol ogy YANG
model defined in [ RFC8795]. Figure 4 shows the augnentation

rel ati onshi p.

oo s + e +
| ietf-network | | ietf-network-topol ogy
o e e o - + o +
N N
| |
||
| | Augnents
o e e oo s +
| ietf-te-topol ogy
o e e e e oo oo +
AN
| Augments
I
o e e oo s +
| ietf-otn-topol ogy |
o e e e e oo oo +
AN
| Augments
I
S S +
| ietf-fgotn-topol ogy |
Tt +

Figure 4: Rel ationship between fgOIN t opol ogy and OIN topol ogy nodel
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The entities, TE attributes and OIN attributes, such as nodes,

term nation points and links, are still applicable for describing an
f gOTN t opol ogy and the nodel presented in this document only

speci fies technol ogy-specific attributes/information. The fgOTN
specific attributes including the fgTS, can be used to represent the
bandwi dth and | abel information. At the sane tine, it is necessary
to extend the encoding and switching-capability enunmeration values in
[I-Dietf-teas-rfc8776-update] to identify that the current Tunnel
Termination Point (TTP) is a term nation point of an fgOIN tunnel .

Bandwi dt h Augnent ati on

Based on the OIN topol ogy nodel, we augnent the bandwi dth information
of fgOIN, including the max-1ink-bandw dth and unreserved- bandw dt h.
The augment ed paraneter fgotn-bandwi dth is used to indicate how nuch
of the bandwi dth has been all ocated for the usage of fgOIN. For
exanple, if 2 ODUs are allocated to support fgOIN sw tching
switching, the fgotn-bandwi dth is 2500, and the unit is Mops.

augrment /nw networ ks/ nw. network/nt:link/tet:te/tet:te-link-attributes
/tet:max-1ink-bandw dt h/tet:te-bandw dt h/ ot nt: ot n- bandw dt h
/otnt:odulist:
+--rw f got n- bandw dt h? uintl6

The augnmented fgotnlist structure is used to describe the unreserved
TE bandwi dth of fgOIN in the server ODUk. The odu-ts-nunber is used
to indicate the index of server ODUk channel.

augnment /nw networks/ nw. network/nt:link/tet:te/tet:te-link-attributes
/tet:unreserved- bandwi dt h/tet:te-bandw dth
[ ot nt: ot n- bandwi dt h:
+--rw fgotnlist* [odu-type odu-ts-nunber]
+--rw odu-type identityref
+--rw odu-t s- nunber ? ui nt 16
+--rw f got n- bandw dt h? uintl6

Label Augrentation
The nodel augnents the |abel-restriction list with fgOIN technol ogy-

specific | abel information using the otn-Iabel-range-info grouping
defined in [I-D.ietf-ccanp-|ayerl-types].
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5.

5.

augrment /nw networks/tet:te/tet:tenplates/tet:link-tenplate
/tet:te-link-attributes/tet:|abel-restrictions
/tet:label-restriction:
+--rw fgts-range* [odu-type odu-ts-nunber]

+--rw odu-type i dentityref
+--rw odu-t s-nunber ? uintl6
+--rw fgts-reserved? string

+--rw fgts-unreserved? string

The fgts-range list is used to describe the availability of fgOIN
timeslot in the server ODUK, including the fgts-reserved and fgts-
unreserved. The odu-ts-nunber is used to indicate the index of
server ODUk channel .

YANG Dat a Model for fgOIN Tunnel
1. Fine Gain OIN Tunnel Data Mdel Overview

Thi s docunent aims to describe the data nodel for fgOIN tunnel. The
fgOTN tunnel nodel augments to OTN tunnel
[I-D.ietf-ccanp-otn-tunnel-nmodel] with fgOTN-specific paraneters,
including the bandwidth information and | abel information. Figure 5
shows the augnentation rel ationship.

. +
| ietf-te |
o e e e e oo oo +

N
| Augnents
I
I I RpRp e +
| ietf-otn-tunnel |
o e e e oo +
N
| Augnents
I

I Fommmaa - +

| ietf-fgotn-tunnel |

o e e e o +

Figure 5: Relationship between fgOTN and OTN tunnel nodel

It’s also worth noting that the fgOIN tunnel provisioning is usually
based on the fgOIN topol ogy. Therefore the fgOIN tunnel nodel is
usual Iy used together with fgOIN t opol ogy nodel specified in this
docunent. The OIN tunnel nodel also inports a few type nodul es,
including ietf-layerl-types and ietf-te-types.
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A new identity based on odu-type should be defined for fgODUflex in
an updated version of [I-D.ietf-ccanp-layerl-types] to indicate the
bandwi dt h of fgotn tunnel

5.2. Bandw dth Augnentation
The nodel augnment TE bandwi dth informati on of fgOIN tunnel

augnment /te:te/te:tunnels/te:tunnel/te:te-bandw dth/te:technol ogy
/otn-tnl:otn/otn-tnl:otn-bandw dt h:
+--rw fgodufl ex- bandwi dt h? string

The string val ue fgodufl ex-bandwidth is used to indicate the
bandwi dth of this fgOIN tunnel

5.3. Label Augnentation

The nodul e augnents TE | abel -hop for the explicit route objects

i ncluded or excluded by the path conputation of the primary-paths and
secondary-pat hs using the fgts-nunbers. The fgts-nunbers is used to
specify fgTS information on inter-domain ports of the routing path.
When specifying the fgotn tine slot in the routing constraint
information, the ODU tine slot nmust also be specified. W also
augnent the TE | abel -hop for the record route of the LSP using the

f gt s- nunmbers

6. YANG Data Mddel for fgOIN types

<CODE BEG NS> file "ietf-fgotn-types@026-02-27.yang"
modul e ietf-fgotn-types {
yang-version 1.1;
nanespace "urn:ietf:paranms: xm :ns:yang:ietf-fgotn-types";
prefix fgotn-types;

inmport ietf-layerl-types {
prefix | 1-types;
reference
"This nodul e defines Layer 1 YANG types.";

}

/* Note: The RFC Editor will replace YYYY with the nunber assigned
to the RFC once draft-ietf-ccanp-1layerl-types becones an RFC. */

organi zati on
"Internet Engineering Task Force (IETF) CCAWVP WG';
cont act

| D-draft editor
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Yanxi a Tan (tanyxll@hi nauni com cn);
Yanl ei Zheng (zhengyanl ei @hi nauni com cn);
Ital o Busi (italo.busi @uawei.com;
Chaode Yu (yuchaode@uawei.com;
Xi ng Zhao (zhaoxi ng@aict.ac.cn);
description
"This nodul e contains a collection of YANG data types consi dered
general ly useful for fine grain Optical Transport Network
(fgOIN) net wor ks.

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

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

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

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full legal notices.";

/1 RFC Ed.: replace XXXX with actual RFC number and renove this

/1 note.

/1l RFC Ed.: update the date below with the date of RFC publication
/1 and renove this note.

revision 2026-02-27 {
description
"initial version";
ref erence
"RFC XXXX: YANG Data Models for fine grain Optical Transport
Net wor k" ;

}
identity fgODUfl ex {
base | 1-types: odu-type;

description
"fgODUfl ex type (fine grain flexible bit rate, resizable).";

}
}
<CODE ENDS>

Figure 6: fgOIN types YANG nodul e
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7. YANG Tree for fgOIN topol ogy

Figure 7 bel ow shows the tree diagram of the YANG data nodel defined
in nodule "ietf-fgotn-topol ogy" (Figure 8).

nmodul e: ietf-fgotn-topol ogy

augrment / nw networ ks/ nw. network/nt:link/tet:te
/tet:te-link-attributes/tet: max-I|ink-bandw dth
/tet:te-bandw dth/otnt: otn-bandw dt h/otnt: odulist:
+--rw f got n- bandw dt h? uintl6
augrment / nw. networ ks/ nw. network/nt:link/tet:te
/tet:te-link-attributes/tet:unreserved-bandw dth
/tet:te-bandw dt h/ otnt: ot n-bandw dth/otnt: odulist:
+--rw fgot n- bandw dt h? uint 16
augrment /nw. networ ks/ nw. network/nt:link/tet:te
/tet:te-link-attributes/tet: unreserved-bandw dth
/tet:te-bandw dt h/ ot nt: ot n- bandwi dt h:
+--rw fgotnlist* [odu-type odu-ts-nunber]
+--rw odu-type i dentityref
+--rw odu-t s-nunber fgotnt:ts-1list
+--rw f got n- bandw dt h? uintl6
augrment / nw. networ ks/ nw. network/nt:link/tet:te
/tet:te-link-attributes/tet:|abel-restrictions
/tet:label-restriction:
+--rw fgts-range* [odu-type odu-ts-nunber]

+--rw odu-type identityref
+--rw odu-ts-nunber fgotnt:ts-1list
+--rw fgts-reserved? fgotnt:ts-1list

+--rw fgts-unreserved? fgotnt:ts-1list
Figure 7
8. YANG Data Mdel for fgOIN topol ogy

<CODE BEG NS> file "ietf-fgotn-topol ogy@026-02-27. yang"

nmodul e ietf-fgotn-topol ogy {
yang-version 1.1;
nanespace "urn:ietf:paranms: xnm :ns:yang:ietf-fgotn-topol ogy";
prefix fgotnt;

import ietf-network {
prefix nw;
ref erence
"RFC8345: A YANG Data Mdel for Network Topol ogi es”;
}
i mport ietf-network-topology {
prefix nt;
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reference
"RFC8345: A YANG Data Mddel for Network Topol ogi es"”;
}
import ietf-te-topology {
prefix tet;
reference
"RFC 8795: YANG Data Mddel for Traffic Engineering (TE)
Topol ogi es”;
}

inmport ietf-layerl-types {
prefix | 1-types;
ref erence
"RFC YYYY: A YANG Data Model for Layer 1 Types";
}
inmport ietf-fgotn-types {
prefix fgotn-types;
ref erence
"RFC XXXX: YANG Data Mddels for fine grain Optical Transport
Net wor k" ;

}

/* Note: The RFC Editor will replace YYYY with the nunber assigned
to the RFC once draft-ietf-ccanp-1layerl-types becones an RFC. */

i mport ietf-otn-topology {
prefix otnt;
ref erence
"RFC ZZZZ: A YANG Data Model for Optical Transport Network
Topol ogy";
}

/* Note: The RFC Editor will replace ZZZZ with the nunber assigned
to the RFC once draft-ietf-ccanmp-otn-topo-yang becomes an RFC. */

organi zati on
"I nternet Engineering Task Force (| ETF) CCAMP WG';
cont act
I D-draft editor
Yanxi a Tan (tanyxll@hi nauni comcn);
Yanl ei Zheng (zhengyanl ei @hi nauni com cn);
Ital o Busi (italo.busi @uawei.conj;
Chaode Yu (yuchaode@uawei.com;
Xi ng Zhao (zhaoxi ng@ai ct.ac.cn);
description
"This nodul e defines a YANG data nodel for fgOTN-specific
ext ensi on based on existing network topol ogy nodels. The nodel
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fully conforms to the Network Management Datastore Architecture
( NVDA) .

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

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

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

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full legal notices

The key words ' MUST', ' MUST NOT', ' REQUI RED , ' SHALL', ' SHALL
NOT’, ' SHOULD , ' SHOULD NOT', ' RECOMVENDED , ' NOT RECOMVENDED ,
"MAY', and 'OPTIONAL' in this docunment are to be interpreted as
described in BCP 14 (RFC 2119) (RFC 8174) when, and only when,
they appear in all capitals, as shown here.";

/1 RFC Ed.: replace XXXX with actual RFC nunmber and renove this

/1 note.

/! RFC Ed.: update the date below with the date of RFC publication
/1 and renmpve this note

revision 2026-02-27 {
description
"initial version";
reference
"RFC XXXX: YANG Data Mddels for fine grain Optical Transport
Net wor k" ;

}

typedef ts-list {

type string {
pattern ' ([1-9][0-9]{0,3}(-[1-9][0-9]{0,3})?
} + ' (,[1-9][0-9]1{0,3}(-[1-9][0-9]{0,3})?)*)?";

description
"Alist of Tributary Slots (TS) rangi ng between 1 and 4095.

If multiple values or ranges are given, they all MJIST be
di sjoint and MJUST be in ascendi ng order

For exanple 1-20, 25,50-1000.";
ref erence
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"RFC 7139: GWLS Signaling Extensions for Contro
of Evolving G 709 Optical Transport Networks";
}

augrment "/ nw networks/ nw. network/nt:link/tet:te"
+ "/tet:te-link-attributes/tet: max-1link-bandw dth"
+ "/tet:te-bandw dt h/otnt: ot n-bandw dt h/ ot nt: odulist" {
description
"specific augnmentation of fgOIN |link on maxi mum | i nk
bandwi dt h";
| eaf fgotn-bandw dth {
when ' derived-fromor-self(../otnt:odu-type,’
+ ""fgotn-types: fgODUfl ex")’ {
description
"Appl i cabl e when odu-type is fgODUfl ex.";

type uint 16;
units "negabits per second";
description
"It is used to indicate how much of the bandw dth has been
al l ocated for the usage of fgOIN. ";
}
}

augrment "/ nw networks/ nw network/nt:link/tet:te"
+ "/tet:te-link-attributes/tet:unreserved-bandw dth"
+ "/tet:te-bandw dt h/otnt: ot n-bandw dt h/ ot nt: odul i st" {
description
"specific augnmentation of fgOIN |ink on unreserved |ink
bandwi dt h";
| eaf fgotn-bandwi dth {
when ' derived-fromor-self(../otnt:odu-type,’
+ ""fgotn-types: fgODUfl ex")’ {
description
"Appl i cabl e when odu-type is fgODUfl ex.";
}
type uint 16;
units "negabits per second”;
description
"The unreserved bandw dth of fgOIN before the server ODUk
is set up";
}
}

augrment "/ nw networks/ nw. network/nt:link/tet:te"
+ "/tet:te-link-attributes/tet:unreserved-bandw dth"
+ "/tet:te-bandw dt h/otnt: ot n-bandw dt h" {
description
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"specific augnmentation of fgOIN |ink on unreserved |ink
bandwi dt h";
list fgotnlist {
key "odu-type odu-ts-nunber”;
description
"This structure is used to describe the unsreserved
bandwi dth of fgOIN in the server ODUK";
| eaf odu-type {
type identityref {
base | 1-types: odu-type;
}

description
"The granularity of server ODUK";

| eaf odu-ts-nunber {
type fgotnt:ts-1list;
description
"The index of server ODUk channel ";

}
| eaf fgotn-bandw dth {
type uint 16;
units "negabits per second”;
description
"The unreserved bandwi dth of fgOIN in this server ODUK";
}
}
}

augrment "/ nw networks/ nw. network/nt:link/tet:te"
+ "/tet:te-link-attributes/tet:label-restrictions"
+ "/tet:label-restriction" {
description
"specific augnmentation of fgOIN | abel ";
list fgts-range {
key "odu-type odu-ts-nunber”;
description
"This structure is used to describe the availability of
fgOIN tineslot in the server ODUK";
| eaf odu-type {
type identityref {
base | 1-types: odu-type;
}

description
"The granularity of server ODUK";

| eaf odu-ts-nunber {

type fgotnt:ts-1list;
description
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"The i ndex of server ODUk channel ";

}

| eaf fgts-reserved {
type fgotnt:ts-1list;
description
"The reserved fgOIN tineslot in this server ODUK";

| eaf fgts-unreserved {
type fgotnt:ts-1list;

description
"The unreserved fgOIN tineslot in this server ODWK";
}

}
}

}
<CODE ENDS>
Figure 8: fgOTN t opol ogy YANG nodul e
9. YANG Tree for fgOIN tunne

Figure 9 bel ow shows the tree diagram of the YANG data nodel defined
in nodule "ietf-fgotn-tunnel" (Figure 10).
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nmodul e: ietf-fgotn-tunnel

augnment /te:te/te:tunnels/te:tunnel/te:te-bandw dth/te:technol ogy
/otn-tnl:otn/otn-tnl:otn-bandw dt h:
+--rw fgodufl ex- bandwi dt h? string
augment /te:te/te:tunnels/te:tunnel/te:prinmary-paths
/te:primary-path/te:explicit-route-objects
/te:route-object-include-exclude/te:type/te:|abe
/te:label -hop/te:te-label/te:technol ogy/otn-tnl:otn
/otn-tnl:otn-1abel
+--rw fgts-nunbers? string
augment /te:te/te:tunnels/te:tunnel/te:prinmary-paths
/te:primary-path/te:primry-reverse-path
/te:explicit-route-objects
/te:route-object-include-exclude/te:type/te:|abe
/te:label -hop/te:te-label/te:technol ogy/otn-tnl:otn
/otn-tnl:otn-1abel
+--rw fgts-nunbers? string
augnment /te:te/te:tunnel s/te:tunnel/te:secondary-paths
/te:secondary-path/te:explicit-route-objects
/te:route-object-include-exclude/te:type/te:|abe
/te:label -hop/te:te-label/te:technol ogy/otn-tnl:otn
/otn-tnl:otn-1abel
+--rw fgts-nunbers? string
augnment /te:te/te:tunnels/te:tunnel/te:secondary-reverse-paths
/te:secondary-reverse-path/te:explicit-route-objects
/te:route-object-include-exclude/te:type/te:|abe
/te:label -hop/te:te-label/te:technol ogy/otn-tnl:otn
/otn-tnl:otn-1abel
+--rw fgts-nunbers? string
augnment /te:te/te:lsps/te:lsp/te:lsp-actual-route-informtion
/te:lsp-actual -route-information/te:type/te:|abe
/te:label-hop/te:te-label/te:technol ogy/otn-tnl:otn
/otn-tnl:otn-1abel
+--ro fgts-nunbers? string

Fi gure 9
10. YANG Data Mdel for fgOIN tunne

<CODE BEG NS> file "ietf-fgotn-tunnel @026-02-27. yang"
nmodul e ietf-fgotn-tunnel {
yang-version 1.1;
nanespace "urn:ietf:paranms: xm :ns:yang:ietf-fgotn-tunnel”;
prefix fgotn-tnl;

inmport ietf-te {
prefix te;
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reference
"RFC KKKK: A YANG Data Model for Traffic Engi neering Tunnels,
Label Switched Paths and Interfaces”;
}
inmport ietf-fgotn-types {
prefix fgotn-types;
reference
"RFC XXXX: YANG Data Mddels for fine grain Optical Transport
Net wor k" ;

}

/* Note: The RFC Editor will replace KKKK with the nunber assigned
to the RFC once draft-ietf-teas-yang-te beconmes an RFC. */

import ietf-otn-tunnel ({
prefix otn-tnl;
ref erence
"RFC JJJJ: OIN Tunnel YANG Nbdel ";

}

/* Note: The RFC Editor will replace JJJJ with the nunber assigned
to the RFC once draft-ietf-ccanp-otn-tunnel -nodel becones
an RFC. */

organi zati on
"Internet Engineering Task Force (IETF) CCAWMP WG';
cont act
I D-draft editor
Yanxi a Tan (tanyxll@hi nauni com cn);
Yanl ei Zheng (zhengyanl ei @hi nauni com cn);
Ital o Busi (italo.busi @uawei.com;
Chaode Yu (yuchaode@uawei.com ;
Xi ng Zhao (zhaoxi ng@ai ct. ac.cn);
description
"This nodul e defines a YANG data nodel for fgOTN-specific
ext ensi on based on existing network topol ogy nodels. The node
fully conforms to the Network Managenent Datastore Architecture
( NVDA) .

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

Redi stribution and use in source and binary forns, with or
wi thout nodification, is permtted pursuant to, and subject
to the license terms contained in, the Revised BSD License
set forth in Section 4.c of the |ETF Trust’s Legal Provisions
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Rel ating to | ETF Documents
(https://trustee.ietf.org/license-info).

This version of this YANG nodule is part of RFC XXXX; see
the RFC itself for full legal notices.";

RFC Ed.: replace XXXX with actual RFC nunber and renove this
not e.

RFC Ed.: update the date below with the date of RFC publication
and renove this note.

revision 2026-02-27 {

}

description
"initial version";
reference
"RFC XXXX: YANG Data Models for fine grain Optical Transport
Net wor k" ;

augnment "/te:te/te:tunnels/te:tunnel/"

}

+ "te:te-bandw dth/te:technol ogy/"
+ "otn-tnl:otn/otn-tnl:otn-bandw dth" {
description
"augnentati on of fgOTN tunnel on bandwi dth structure";
| eaf fgodufl ex-bandwi dth {
when ’*derived-fromor-self(../otn-tnl:odu-type,’
+ ""fgotn-types: fgODUfl ex")’ {
description
"Appl i cabl e when odu-type is fgODUfl ex.";

type string;
description
"Augnent TE bandwi dth of the fgOIN tunnel ";

}

augnment "/te:te/te:tunnels/te:tunnel/"

Tan, et

+ "te:primary-paths/te: primary-path/"

+ "te:explicit-route-objects/"

+ "te:route-object-include-exclude/te:typel/te:label/"
+ "te:label-hop/te:te-1abel/te:technol ogy/otn-tnl:otn"
+ "/otn-tnl:otn-1abel" {

description
"augnent ati on of fgOTN | abel ";
| eaf fgts-nunbers {
type string;
description
"Augnent fgOTN tineslot information of this |abel hop";
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}
}

augnment "/te:te/te:tunnels/te:tunnel/te: prinmary-paths”

+ "/te:primary-path/te:primary-reverse-path"

+ "/te:explicit-route-objects"

+ "/te:route-object-include-exclude/te:type/te:label"

+ "/te:label -hop/te:te-label/te:technol ogy/ otn-tnl:otn"
+ "/otn-tnl:otn-1abel” {

description
"augnentati on of fgOTN | abel ";
| eaf fgts-nunbers {
type string;
description
"Augnent fgOTN tinmeslot information of this |abel hop";
}

}

augnment "/te:te/te:tunnel s/te:tunnel/te:secondary-pat hs"
+ "/te:secondary-path/te:explicit-route-objects"
+ "/te:route-object-include-exclude/te:type/te:l abel™
+ "/te:label -hop/te:te-label/te:technol ogy/otn-tnl:otn"
+ "/otn-tnl:otn-1abel" {
description
"augnent ati on of fgOTN | abel ";
| eaf fgts-nunbers {
type string;
description
"fgOIN tineslot information of this | abel hop";
}

}

augnment "/te:te/te:tunnels/te:tunnel/te: secondary-reverse-paths”
+ "/te:secondary-reverse-path/te:explicit-route-objects"
+ "/te:route-object-include-exclude/te:typel/te:l abel"
+ "/te:label -hop/te:te-label/te:technol ogy/otn-tnl:otn"
+ "/otn-tnl:otn-1abel" {
description
"augnent ati on of fgOTN | abel ";
| eaf fgts-nunbers {
type string;
description
"fgOIN timeslot information of this |abel hop";
}

}

augnent "/te:tel/te:lsps/te:lsp/te:lsp-actual-route-information”
+ "/te:lsp-actual -route-information/te:type/te:l abel"
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12.

13.

14.

14.

+ "/te:label-hop/te:te-label/te:technol ogy/otn-tnl:otn
+ "/otn-tnl:otn-1abel" {
description
"augnent ati on of fgOTN | abel ";
| eaf fgts-nunbers {
type string;
description
"fgOTN tineslot information of this |abel hop";

}
<CODE ENDS>

Figure 10: fgOIN tunnel YANG nodul e
Manageabi |l ity Consi derations
<Add any nanageability considerations>
Security Considerations
<Add any security considerations>
I ANA Consi derations
<Add any | ANA consi derations>
Ref er ences
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Appendi x A.  Milti-domain fgOTN Hitl ess Resi zing Process

The process of multi-domain fgOIN hitless resizing include five
steps. The source controller alone report the hitless bandw dth

adj ustnent status to the MDSC coordinator. To be noted that, the
resizing process is divided into two directions, and the resizing is
consi dered successful when both directions have been adj usted.

Step 1: The MDSC coordi nator sends an resizing conmand to the source
node (Nodel) via Controller 1.

Step 2: Controller 1 will report a bandw dth adjustnment starting
status notification, e.g. ietf-te-types:|sp-bandw dth-nodifying, to
t he MDSC.

Step 3: Node 1 to node 6 will nodify their configuration in the

forward direction through data plane node by node. The detail of
this process can reference to Annex O. 2 of [ITU-T_G 709].
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Step 4: At the sane time, the reverse direction bandw dth resizing
will be triggered auotmatically by the data plane in node 6.
Controller 3 needs to report an bandw dth adjustment starting status
notification, ietf-te-types:|sp-bandw dth-nodifying, to the MDSC

Step 5: After the reverse direction (Node 6 to Node 1) resizing is
completed, Controller 1 will report an ending status notification,
ietf-te-types: | sp-bandw dt h-nodified-ok, to the MDSC

If the hitless resizing fails, the source controller (i.e.,
Controller 1) needs to report an bandw dth adjustnent failure status
notification, ietf-te-types:|sp-bandw dth-nodify-failed, to the MDSC
coor di nat or.

During the whol e process, all domain controllers, including the
i ntermedi ate donain Controller 2, need to report the notifications of
t opol ogy and tunnel resource changes to the MDSC
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