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1. Introduction

The requirenent of slicing network resources with desired quality of
service is enmerging at every network technol ogy, including the
Optical Transport Networks (OTN). As a part of the transport
networ k, OTN can provi de hard pipes with guaranteed data isolation
and deterministic low | atency, which are highly demanded in the
Service Level Agreenment (SLA). This docunent describes a franmework
for OIN network slicing and defines YANG data nodels with OIN

t echnol ogy-specific augnments depl oyed at both the north and south
bound of the OIN network slice controller. Additional YANG data
nmodel augnmentations will be defined in a future version of this
draft.

1.1. Term nol ogy

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in BCP
14 [ RFC2119] [ RFC8174] when, and only when, they appear in al
capital s, as shown here

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

1.2. Prefixes in Data Node Nanes
In this docunment, nanes of data nodes and other data nodel objects

are prefixed using the standard prefix associated with the
correspondi ng YANG i nported nodul es, as shown in Table 1.
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F ool sl et
| Prefix | YANG Mbdul e | Reference |
[ ool s s s oo e e
| yang | ietf-yang-types | [RFC6991] |
R o m oo S +
| inet | ietf-inet-types | [ RFC6991] |
S o m e S +
| nt | ietf-network-topol ogy | [ RFC8345] |
TS o e e e e e e e e a oo - R +
| nw | ietf-network-topol ogy | [ RFC8345] |
S o m oo S +
| tet | ietf-te-topol ogy | [ RFC8795] |
S o m e S +
| ietf-nss | ietf-network-slice-service | [RFCWW] |
TS o e e e e e e e e a oo - R +
| ns-topo | ietf-ns-topo | [ RFCOWAYAWY |
S o m oo S +
| otnt | ietf-otn-topol ogy | [ RFCYYYY] |
S o m oo S +
| 11-types | ietf-layerl-types | [RFCzZZZ] |
TS o e e e e e e e e a oo - R +
| otns | ietf-otn-slice | [ RFCXXXX] |
S o oo S +
| otns-npi | ietf-otn-slice-npi | [ RFCXXXX] |
S e S +

Table 1: Prefixes and Correspondi ng YANG Modul es

RFC Editor Note: Please replace WW with the RFC nunber assigned to
[I-Dietf-teas-ietf-network-slice-nbi-yang]. Please replace WWWW
with the RFC nunmber assigned to

[I-D.ietf-teas-network-slice-topol ogy-yang]. Please replace XXXX
with the RFC nunber assigned to this docunent. Please replace YYYY
with the RFC nunber assigned to [I-D.ietf-ccanp-otn-topo-yang].

Pl ease replace ZZZZ with the RFC nunber assigned to
[I-D.ietf-ccanp-layerl-types]. Please renove this note.

1.3. Definition of OIN Slice

An OTN slice is an OIN virtual network topol ogy connecting a nunber
of OTN endpoints using a set of shared or dedicated OTN network
resources to satisfy specific service |evel objectives (SLOs).

An OTN slice is a technol ogy-specific realization of the RFC 9543
network slice service [RFC9543] in the OIN domain, with the
capability of configuring slice resources in the termof OIN
technol ogies. Therefore, all the terns and definitions concerning
network slicing as defined in [ RFC9543] apply to OIN slicing.
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2

An OIN slice can span multiple OIN adm ni strative donains,
enconpassi ng access links, intra-domain paths, and inter-domain
links. An OIN slice may include nultiple endpoints, each associ ated
with a set of physical or |ogical resources, e.g. optical port or
time slots, at the termnation point (TP) of an access link or inter-
domain link at an OTN provider edge (PE) equi pnent.

An end-to-end OIN slice may be conposed of multiple OTN segnent
slices in a hierarchical or sequential (or stitched) conbination

Figure 1 illustrates the scope of OIN slices in nmulti-donain
envi ronnent.

<- OIN Segnent Slice 1 ---> <-- OIN Segnent Slice 2 -->

oo e e mee oo e +
| +----- + B S, + | | B S, + +----- ﬂ
+----+ | | OIN | | OIN | | | | OIN | | OIN || +----+
| CE +-+-0 PE +-...--+ Borde o0--+--+-0 Borde +-...--+ PE o+--+ CE |
- | ] I | Node |\ || | | Node | I [| [ +----+
[ ]+ oo HOPL ] A + SRR
[ 1] OIN Dorain 1 | 1] | OIN Dorain 2 | |
|++ ---------------------- +-+| o m e e e e e e e oo +|
[ | [ |
| +----- + S + |
I I I I I
V V V V V
Access OTN Slice I nter-domain Access
Li nk Endpoi nt Li nk Li nk

Figure 1: OIN Slice

OIN slices may be pre-configured by the managenent pl ane and
presented to the custoner via the northbound interface (NBlI), or be
dynani cal |y provisioned by a higher layer slice controller, e.g., an
RFC 9543 network slice controller (NSC) through the NBI. The OIN
slice is provided by a service provider to a custoner to be used as
though it was part of the custoner’s own networKks.

Use Cases for OIN Network Slicing

Guo, et al. Expires 10 July 2026 [ Page 5]
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2.1. Leased Line Services with OIN

For end business custoners (like OIT or enterprises), |eased |lines
have the advantage of providing high-speed connections with | ow
costs. On the other hand, the traffic control of leased lines is
very chal | enging due to rapid changes in service demands. Carriers
are recommended to provi de network-level slicing capabilities to neet
this demand. Based on such capabilities, private network users have
full control over the sliced resources which have been allocated to
them and which could be used to support their |eased |ines, when
needed. Users nay formulate policies based on the denmand for
services and time to schedul e the resources fromthe entire network’s
perspective flexibly. For exanple, the bandw dth between any two

poi nts may be established or rel eased based on the time or nonitored
traffic characteristics. The routing and bandwi dth may be adj usted
at a specific tinme interval to nmaxinm ze network resource utilization
efficiency.

2.2. Co-construction and Sharing

Co-construction and sharing of a network are becom ng a popul ar neans
anong service providers to reduce networking building CAPEX. For Co-
construction and sharing case, there are typically nultiple co-
founders for the sane network. For exanple, one founder may provide
optical fibres and another founder nay provide OIN equi pnent, while
each occupies a certain percentage of the usage rights of the network
resources. In this scenario, the network &M is performed by a
certain founder in each region, where the sane founder usually

depl oys an i ndependent nmanagenent and control system The ot her
founders of the network use each other’s managenent and contro
systemto provision services renotely. In this scenario, different
founders’ network resources need to be automatically (associ ated)

di vided, isolated, and visualized. Al founders may share or have

i ndependent O&M capabilities, and should be able to performservice-
| evel provisioning in their respective slices.

2.3. \Whol esal e of optical resources

In the optical resource whol esal e market, smaller, local carriers and
wireless carriers may rent resources fromlarger carriers, or
infrastructure carriers instead of building their networks.

Li kewi se, international carriers may rent resources fromrespective

|l ocal carriers and local carriers may | ease their owned networks to
each other to achieve better network utilization efficiency. From
the perspective of a resource provider, it is crucial that a network
slice is tinely configured to neet traffic matrix requirenents
requested by its tenants. The support for nulti-tenancy within the
resource provider’'s network demands that the network slices are
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qualitatively isolated fromeach other to nmeet the requirenents for
transparency, non-interference, and security. Typically, a resource
purchaser expects to use the | eased network resources flexibly, just
like they are self-constructed. Therefore, the purchaser is not only
provided with a network slice, but also the full set of
functionalities for operating and maintaining the network slice. The
purchaser al so expects to, flexibly and i ndependently, schedul e and
mai nt ai n physi cal resources to support their own end-to-end

aut omati on using both | eased and sel f-constructed network resources.

2.4. Vertical dedicated network with OIN

Vertical industry slicing is an energing category of network slicing
due to the high demand for private hi gh-speed network interconnects
for industrial applications. 1In this scenario, the biggest challenge
is to inplenent differentiated optical network slices based on the
requirenents fromdifferent industries. For exanple, in the
financial industry, to support high-frequency transactions, the slice
must ensure to provide the mninumlatency al ong with the nechani sm
for | atency managenent. For the healthcare industry, online

di agnosi s network and software capabilities to ensure the delivery of
HD video without frame loss. For bulk data migration in data
centers, the network needs to support on-denand, | arge-bandw dth

all ocation. |In each of the aforenentioned vertical industry
scenari os, the bandwi dth shall be adjusted as required to ensure
flexible and efficient network resource usage.

2.5. End-to-end network slicing

In an end-to-end network slicing scenario such as 5G network slicing
[ TS. 28.530-3CGPP], an RFC 9543 network slice [ RFC9543] provides the
required connectivity between other different segnents of an end-to-
end network slice, such as the Radio Access Network (RAN) and the
Core Network (CN) segnents, with a specific performance comm tnent.
An RFC 9543 network slice could be conposed of network slices from
mul ti pl e technol ogi cal and adni ni strative domains. An RFC 9543
network slice can be realized by using or combining nmultiple
underlying OIN slices with OTN resources, e.g., ODU tine slots or ODU
containers, to achieve end-to-end slicing across the transport
domai n.

Guo, et al. Expires 10 July 2026 [ Page 7]
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3.

Framework for OIN slicing

OIN slices may be abstracted differently dependi ng on the requirenent
contained in the configuration provided by the slice custoner.
Whereas the customer requests an OTN slice to provide connectivity
bet ween specified endpoints, an OTN slice can be abstracted as a set
of endpoint-to-endpoint links, with each link formed by an end-to-end
tunnel across the underlying OTN networks. The resources associ ated
with each link of the slice is reserved and comm ssioned in the
under | yi ng physical network upon the conpl etion of configuring the
OIN slice and all the links are active.

An OTN slice can al so be abstracted as an abstract topol ogy when the
customer requests the slice to share resources between multiple
endpoints and to use the resources on denmand. The abstract topol ogy
may consist of virtual nodes and virtual |inks, and their associated
resources are reserved but not conmi ssioned across the underlying OTN
networks. The customer can | ater conmi ssion resources within the
slice dynamically using the NBI provided by the service provider. An
OIN slice could use abstract topol ogy to connect endpoints with
shared resources to optim ze the resource utilization, and
connections can be activated within the slice as needed.

It is worth noting that those neans to abstract an OIN slice are
simlar to the Virtual Network (VN) abstraction defined for higher-

| evel interfaces in [ RFC8453], in which context a connectivity-based
slice corresponds to Type 1 VN and a resource-based slice corresponds
to Type 2 VN, respectively.

A particular resource in an OTN network, such as a port or |link, may
be sliced with one of the two granularity |evels:

* Link-based slicing, in which a link and its associated |ink
term nation points (LTPs) are dedicatedly allocated to a
particular OTN slice.

* Tributary-slot based slicing, in which nultiple OIN slices share
the sane link by allocating different OIN tributary slots in
different granularities.

Furthernore, an OIN switch is typically fully non-bl ocking swi tching
at the | owest ODU container granularity, it is desirable to specify
just the total nunber of ODU containers in the |owest granularity
(e.g. ODUO), when configuring tributary-slot based slicing on |inks
and ports internal to an OIN network. In multi-domain OIN network
scenari os where separate OIN slices are created on each of the OIN
networks and are stitched at inter-domain OIN links, it is necessary
to specify matching tributary slots at the endpoints of the inter-
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domain links. In some real network scenarios, OTN network resources
including tributary slots are managed explicitly by network operators
for network mai ntenance considerations. Therefore, an OIN slice
controll er shall support configuring an OTN slice with both options.

An OTN slice controller (OTN-SC) is a logical function responsible
for the life-cycle managenent of OTN slices instantiated within the
correspondi ng OTN network domains. The OTN-SC provi des technol ogy-
specific interfaces at its northbound (OTN-SC NBI) to allow a higher-
| ayer slice controller, such as an RFC 9543 network slice controller
(NSC) or an orchestrator, to request OTN slices with OTN-specific
requi renents. The OTN-SC interfaces at the sout hbound using the
MDSC-to-PNC interface (MPl) with a Physical Network Controller (PNC
or Multi-Domain Service Orchestrator (MDSC), as defined in the ACTN
control framework [RFC8453]. The logical function within the OIN- SC
is responsible for translating the OIN slice requests into concrete
slice realization which can be understood and provi sioned at the
sout hbound by the PNC or MDSC.

The presence of OTN SC provides multiple options for a high-1evel
slice controller or an orchestrator to configure and realize slicing
in OIN networks, depending on whether a custoner’s slice request is
technol ogy agnostic or technol ogy specific:

Option 1[opt.1]: An I ETF NSC receives a technol ogy-agnostic slice
request fromthe | ETF NSC NBI and realizes full or part of the slice
in OIN networks directly through MPI provided by the PNC or NMDSC.

The I ETF NSC i s responsible for mappi ng a technol ogy-agnostic slicing
request into an OIN technol ogy-specific realization. In this option,
the OTN-SC i s not used.

Option 2[opt.2]: An | ETF NSC recei ves a technol ogy-agnostic slice
request fromthe I ETF NSC NBI and del egates the request to the OIN-SC
through the OTN-SC NBI, which is OIN technol ogy specific. The OIN-SC
inturn realizes the slice in single or multi domain OTN networks by
working with the underlying PNC or MDSC. In this option, the OIN-SC
is considered as a realization of IETF NSC, i.e., an NS realizer as
per [I-D.ietf-teas-ns-controller-nodels], when the underlying network
is OIN. The OINSC is also a subordinate slice controller of the RFC
9543 NSC, which is consistent with the hierarchical control of slices
speci fied by [ RFC9543].

Option 3[opt.3]: An OTN-aware orchestrator may request an OIN
technol ogy-specific slice with OTN-specific SLGs through the OIN-SC
NBI to the OINNSC. The OINSC in turn realizes the slice in single
or multi domain OTN networks by working with the underlying PNC or
MDSC
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An OTN slice may be realized by using standard MPlI interfaces,
control plane, network management system (NVS) or any ot her
proprietary interfaces as needed. Exanples of such interfaces

i nclude the abstract TE topol ogy [ RFC8795], TE tunne
[1-D.ietf-teas-yang-te], LIVPN RFC4847], or Netconf/YANG based

i nterfaces such as OpenConfig. Some of these interfaces, such as the
TE tunnel nodel, are suitable for creating connectivity-based OIN
slices which represent a slice as a set of TE tunnels, while other
interfaces such as the TE topol ogy nodel are nore suitable for
creating resource-based OTN slices which represent a slice as a

t opol ogy.

The OTN-SC NBI is a technol ogy-specific interface that augnments the
| ETF NSC NBI, which is technol ogy- agnosti c.

Figure 2 illustrates the OIN slicing control hierarchy , the
positioning of the OIN slicing interfaces as well as the options for
OTN slice configuration.

o e e e e e i e o +
| Provider’s User
S SRR [-------=---- +
| C™M
o m e e e eeeiaaoo-- o e e e e e eeee—aooo- +
Orchestrator / E2E Slice Controller
S o o e e e e oo o +
| | NSC- NBI
| o e e e e m oo oo S +
| | RFC 9543 Network Slice Controller
| S R . - +
| opt.3 | opt.2 | opt.1
| OTN-SC NBI | OTN- SC NBI |
R S E S + |
OTN- SC | |
e S + |
| MPI | MP
o m e e e e eeeaoaoo- o e e +
PNC
o e e e e e e o oo o e e e e e e oo oo - +
| SBI
e fomme e oo +
| OTN Physi cal Network |
o e e eeee oo +

Figure 2: Positioning of OIN Slicing Interfaces
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OIN- SC functionalities nay be recursive such that a higher-level OIN
SC may designhate the creation of OIN slices to a | ower-1evel OTN SC
in a recursive manner. This scenario may apply to the creation of
OIN slices in multi-domain OTN networks, where nultiple domai n-w de
OIN slices provisioned by | ower-layer OTN-SCs are stitched to support
a nmulti-domain OTN slice provisioned by the higher-1evel OTN SC
Alternatively, the OIN-SC may interface with an MDSC, which in turn
interfaces with multiple PNCs through the MPI to realize OIN slices
in multi-domain OIN networks w thout OTN-SC recursion. Figure 3
illustrates both options for OIN slicing in nulti-domain.

. + . +
| OTN- SC | | OTN- SC
B | ---------- + e —- -+
| MPI | OTN- SC NBI
S SRR [---------- + A I R el I
| MDSC | | OTN-SC | | OIN-SC
e R |----+ S I Rl I
| MPI | MPI | MPI | MPI
+---|----+ +---|----+ +---|----+ +---|----+
| PNC | | PNC | | PNC | | PNC |
- + - oo - - + - + - oo - - +
Mul ti-domain Option 1 Mul ti-domain Option 2

Figure 3: OTN-SC for nulti-domain

OIN-SC functionalities are |logically independent and may be depl oyed
in different conbinations to cater to the realization needs. In
reference to the ACTN control franmework [ RFC8453], an OIN-SC may be
depl oyed

* as an independent network function;

* together with a Physical Network Controller (PNC) for single-
domain or with a Miulti-Domain Service O chestrator (MDSC)for
mul ti - domnai n;

* together with a higher-level network slice controller to support
end-to-end network slicing;

4. Realizing OIN Slices

[ RFC9543] introduces a mechani smfor an RFC 9543 network slice
controller to realize network slices by constructing Network Resource
Partitions (NRP). A NRP is a collection of resources identified in
the underlay network to facilitate the mapping of network slices onto
avai l abl e network resources. An NRP is a scope view of a topol ogy
and nmay be considered as a topology in its ow right. Thus, in
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traffic-engineered (TE) networks including OTN, an NRP may be sinply
represented as an abstract TE topol ogy defined by [ RFC8795]. For OIN
networ ks, An NRP may be represented as an abstract OTN topol ogy
defined by [I-D.ietf-ccanp-otn-topo-yang].

The NRP may be used to address the scalability issues where there nmay
be consi derabl e nunbers of control and data plane states required to
be stored and progranmed if network slices are mapped directly to the
underl ay topology. NRP is internal to a network slice controller,
and use of NRPs is optional yet could benefit a network slice
realization in | arge-scal e networks, including OIN networks.

For connectivity-based OTN slices, a connection within an OIN slice
is typically realized by an OIN tunnel in the underlay topol ogy and
resources are reserved by the tunnel, thus use of NRP is optional in
this case.

For resource-based OIN slices, the OTN-SC nmay map an OIN slice
directly onto the underlay TE topol ogy presented by the subtended
network controller (MDSC or PNC) without creating NRP topol ogies.
Due to the need for reserving resources, the OI'N SC needs to col or
corresponding |ink resources of the underlay topology with a slice
identifier and naintain the coloring to keep track of the mapping of
OIN slices. The OTN-SC nmay push the col ored topology to the

subt ended MDSC or PNC using the MPI nodel defined in this draft.

Al ternatively, an OIN slice may be mapped to a NRP as an overl ay
abstract OIN TE topol ogy on top of the underlay topology. The
corresponding |ink resources allocated to the slice is encapsul ated
in and tracked by the abstract topology, and a given link or port in
the NRP topol ogy represents resources that are reserved in the
underl ay topology. Miltiple OIN slices may be mapped to the same
NRP, and a single connectivity construct of the slice my be mapped
to only one NRP, as per [RFC9543]. The resources of an NRP topol ogy
are reserved and shared by all the OIN slices mapped to this NRP, and
the NRP topol ogy may be pushed directly to the subtended MDSC or PNC,
thus elimnating the need for link coloring if using the underlay

t opol ogy.

Figure 4 illustrates the relationship between OIN slices and NRP
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5. YANG Data Mddel for OTN Slicing Configuration
5.1. OIN Slicing YANG Model for MPI
5.1.1. Ml YANG Model Overview

For the configuration of connectivity-based OIN slices, existing
model s such as the TE tunnel interface [I-D.ietf-teas-yang-te] may be
used and no addition is needed. This nodel is addressing the case
for configuring resource-based OIN slices, where the nbdel pernits to
reserve resources exploiting the comopn know edge of an underlying
virtual topol ogy between the OTN SC and the subtended network
controller (MDSC or PNC). The slice is configured by marking
correspondi ng |link resources on the TE topol ogy received fromthe
underlying MDSC or PNC with a slice identifier and OIN-specific
resource requirenents, e.g. the nunber of CDU tinme slots or the type/
number of ODU containers. The MDSC or PNC, based on the marked
resources by the OTN-SC, will update the underlying TE topology wth
new TE |ink for each of the colored Iinks to keep booked the reserved
OIN resources e.g. time slots or ODU contai ners.

5.1.2. Ml YANG Model Tree
nmodul e: ietf-otn-slice-npi

augrment / nw networ ks/ nw. network/nt:link/tet:te
/tet:te-link-attributes:
+--rw (otn-slice-granularity)?
+--:(link)
| +--rwslice-id? ui nt 32
+--:(link-resource)
+--rw slices* [slice-id]

+--rwslice-id ui nt 32
+--rw (technol ogy) ?
| +--:(otn)

| +--rw (slice-bandw dth)?
| +--:(containers)
| | +--rw odulist* [odu-type]
| | +--rw odu-type identityref
| | +--rw nunber ? ui nt 16
| +--:(tine-slots)
| +--rw otn-ts-nunf® ui nt 32
+--ro sliced-link-ref?
-> .o o o Intilink/link-id

Figure 5: OIN slicing MPI tree diagram
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5.1.3. Ml YANG Code

<CODE BEG@ NS> file "ietf-otn-slice-npi @025-07-03. yang"
nmodul e ietf-otn-slice-mpi {
yang-version 1.1;
namespace "urn:ietf:params: xm:ns:yang:ietf-otn-slice-nmpi";
prefix "otns-npi";

import ietf-network {
prefix "nw';
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es";

}

i mport ietf-network-topology {
prefix "nt";
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es";

}

inmport ietf-te-topology {
prefix "tet";
reference
"RFC8795: YANG Data Model for Traffic Engineering
(TE) Topol ogi es";

import ietf-otn-topology {
prefix "otnt";
ref erence
"draft-ietf-ccanp-otn-topo-yang- 20:
RFC YYYY: A YANG Data Mddel for Optical Transport
Net wor k Topol ogy";

}

inmport ietf-layerl-types {
prefix "l 1-types";
ref erence
"draft-ietf-ccanmp-|ayer1-types-18:
RFC zZzZZ: A YANG Data Model for Layer 1 Types";
}

organi zati on
"I ETF CCAMP Wor ki ng G oup”;

cont act
"WG Web: <http://tools.ietf.org/wy/ccanp/>
WG List: <mailto:ccanp@etf.org>
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Edi tor: Haom an Zheng
<mai | t 0: zhenghaom an@uawei . conr

Editor: Ital o Busi
<mmi | to:ital o. busi @uawei . con®>

Edi tor: Ai hua Guo
<mai | t 0: ai huaguo.ietf @mail.conpr

Editor: Sergio Belotti
<mai | t 0: sergi o. bel otti @oki a. con";

description
"This nodul e defines a YANG data nodel for network slice
realization in Optical Transport Networks (OTN).

The nodel fully conforns to the Network Managenent Datastore
Architecture (NVDA).

Copyright (c) 2022 | 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 t hout nodification, is pernmitted 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 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.";

revision "2025-07-03" {
description
"Latest revision of MPI YANG nodel for OIN slicing.";
ref erence
"draft-ietf-ccanmp-yang-otn-slicing-09: Framework and Data
Model for OTN Network Slicing";

}

/*
* &roupi ngs
*/

grouping otn-link-slice-profile {
description
"Profile of an OIN link slice.";
choice otn-slice-granularity {
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default "link";
description
"Link slice granularity.”;
case link {
| eaf slice-id {
type uint32;
description
"Slice identifier";
}
}

case link-resource {
list slices {
key slice-id;
description
"List of slices.”;
| eaf slice-id {
type uint32;
description
"Slice identifier";
}

choi ce technol ogy {
description
"Dat a pl ane technol ogy types.";
case otn {
choi ce slice-bandw dth {
description
"Bandw dth specification for OIN slices.";
case containers {
uses | 1-types: otn-Iink-bandw dt h;
}
case time-slots {
| eaf otn-ts-num {
type uint32;
description
"Number of OIN tributary slots allocated
for the slice.";
}
}
}
}

| eaf sliced-link-ref {
type leafref {
path "../.. /.. /.. [..Int:link/nt:link-id";

config fal se;

description
"Rel ative reference to virtual |inks generated from

Guo, et al. Expires 10 July 2026 [ Page 17]



I nternet-Draft Framewor k and YANG of OIN Slices January 2026

this TE link.";

/*
* Augnent s
*/
augrment "/ nw networks/ nw. network/nt:link/tet:te/"
+ "tet:te-link-attributes" {
when "../../../nw network-types/tet:te-topol ogy/"
+ "otnt:otn-topol ogy" {
description
"Augnent ati on paraneters apply only for networks with
OIN topol ogy type.";
}
description
"Augnent OIN TE link attributes with slicing profile.";
uses otn-link-slice-profile;
}

}
<CCDE ENDS>

Figure 6: OTN slicing MPI YANG nodel
5.2. OIN Slicing YANG Mbdel for OTN- SC NBI
5.2.1. NBI YANG Model Overview

The YANG nodel for OTN-SC NBI is OIN-technol ogy specific, but shares
many conmon constructs and attributes with the conmon network slicing
YANG nodel defined in [I-D.ietf-teas-ietf-network-slice-nbi-yang].
Furthernore, the OTN-SC NBI YANG i s expected to support both
connectivity-based and resource-based slice configuration, which is
likely a cormmon requirenent for supporting slicing at other transport
network | ayers, e.g. WOM or MPLS(-TP).

The OIN slicing nodel augnents the comon network slicing YANG nodel
by extendi ng OIN technol ogy-specific SLO and SLE attributes which can
be requested by OTN-aware custonmers and allows the custoner to
specify desired OTN signal quality. These attributes include:

* The performance objective for Optical Data Unit (ODU) containers
as defined in [I TU T- G 8201- And. 1] .

* Bandwi dth specification in the type and nunber of ODU contai ners.
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5.2.2. NBlI YANG Mvdel Tree for OIN slice
modul e: ietf-otn-slice

augnent /ietf-nss:network-slice-services/ietf-nss:slo-sle-tenplates
lietf-nss:slo-sle-tenplate/ietf-nss:slo-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]
| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odulist* [odu-type]
+--rw odu-type i dentityref
+--rw nunber ? uint 16
augnment /ietf-nss:network-slice-services/ietf-nss:slice-service
/ietf-nss:slo-sle-policy/ietf-nss:custom
lietf-nss:service-slo-sle-policy/ietf-nss:slo-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]
| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odulist* [odu-type]
+--rw odu-type i dentityref
+--rw nunber ? uint 16
augnment / nw. net wor ks/ nw. net wor k/ ns-t opo: sl o-sl e-policy
/ ns-t opo: cust onf ns-t opo: servi ce-sl o-sl e-policy
/ ns-topo: sl o-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]
| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odulist* [odu-type]
+--rw odu-type i dentityref
+--rw nunber ? uint 16
augnment / nw. net wor ks/ nw. net wor k/ nw. node/ ns-t opo: sl o-sl e-policy
/ ns-t opo: cust onf ns-t opo: servi ce-sl o-sl e-policy
/ ns-topo: sl o-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]
| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
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+--rw odulist* [odu-type]
+--rw odu-type i dentityref
+--rw nunber ? uint 16
augnment / nw. net wor ks/ nw:. net wor k/ nw. node/ nt : t erm nati on- poi nt
/ ns-topo: sl o-sl e-policy/ns-topo: custom
/ ns-topo: servi ce-sl o-sl e-policy/ns-topo: sl o-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]

| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odulist* [odu-type]

+--rw odu-type i dentityref

+--rw nunber ? uint 16
augnment / nw. net wor ks/ nw: net wor k/ nt: | i nk/ ns-topo: sl o-sl e-policy
/ ns-t opo: cust onf ns-t opo: servi ce-sl o-sl e-policy
/ ns-topo: sl o-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]

| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odulist* [odu-type]

+--rw odu-type i dentityref

+--rw nunber ? uint 16
augnment /ietf-nss:network-slice-services/ietf-nss:slice-service
/ietf-nss:connection-groups/ietf-nss:connection-group
/ietf-nss:slo-sle-policy/ietf-nss:custom
lietf-nss:service-slo-sle-policy/ietf-nss:slo-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]

| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odulist* [odu-type]

+--rw odu-type identityref

+--rw nunber ? ui nt 16
augnment /ietf-nss:network-slice-services/ietf-nss:slice-service

January 2026

/ietf-nss:connection-groups/ietf-nss:connection-group
[ietf-nss:connectivity-construct/ietf-nss:slo-sle-policy
/ietf-nss:customietf-nss:service-slo-sle-policy

/ietf-nss:

+--rw otn

sl o- policy:

+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]
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| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odul i st* [odu-type]

+--rw odu-type i dentityref

+--rw nunber ? ui nt 16

augrment /ietf-nss:network-slice-services/ietf-nss:slice-service
/ietf-nss:connection-groups/ietf-nss:connection-group
/ietf-nss:connectivity-construct/ietf-nss:type
[ietf-nss:a2alietf-nss:a2a-sdp/ietf-nss:slo-sle-policy
[ietf-nss:customietf-nss:service-slo-sle-policy
lietf-nss:slo-policy:
+--rw otn
+--rw odu-signal -quality
| +--rw odu-pmobjective* [duration pmtype]
| +--rw duration i dentityref
| +--rw pmtype i dentityref
| +--rw pmthreshol d? ui nt 64
+--rw odulist* [odu-type]
+--rw odu-type i dentityref
+--rw nunber ? uint 16

Figure 7: Tree diagramfor OIN slice
5.2.3. NBI YANG Code for OIN Slice

<CODE BEG@ NS> file "ietf-otn-slice@025-07-03. yang"
nmodul e ietf-otn-slice {
yang-version 1.1;
namespace
"urn:ietf:parans: xm :ns:yang:ietf-otn-slice";
prefix "otns";

inmport ietf-network {
prefix "nw';
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es";
}
i mport ietf-network-topology {
prefix "nt";
ref erence
"RFC 8345: A YANG Data Model for Network Topol ogi es";

}

inmport ietf-layerl-types {
prefix "l 1-types";
reference
"draft-ietf-ccanp-|ayerl-types-18:
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RFC zz77Z: A YANG Data Mddel for Layer 1 Types";
}

import ietf-network-slice-service {
prefix "ietf-nss";
ref erence
"draft-ietf-teas-ietf-network-slice-nbi-yang-25:
RFC WWV: A YANG Data Mbdel for the RFC 9543 Network Slice
Servi ce";

}

inmport ietf-ns-topo {
prefix "ns-topo";
ref erence
"draft-ietf-teas-network-slice-topol ogy-yang-01
RFC WWWN | ETF Network Slice Topol ogy YANG Data Model ";
}

organi zati on
"I ETF CCAMP Wor ki ng G oup”;

cont act
"WG Web: <http://tools.ietf.org/wy/ ccanp/>
WG List: <mailto:ccanp@etf.org>

Edi tor: Haom an Zheng
<mai | t 0: zhenghaom an@uawei . conr

Editor: Ital o Bus
<mmi | to:ital o. busi @uawei . con>

Edi tor: Ai hua Guo
<mai | t 0: ai huaguo. i etf @mail.conpr

Editor: Sergio Belotti
<mai | t 0: sergi o. bel otti @oki a. con";

description
"Thi s nodul e defines a YANG data nodel for configuring
technol ogy-specific network slices in optical transport
networks, e.g., Optical Transport Network (OTN).

The nodel fully conforns to the Network Managenent Datastore
Architecture (NVDA).

Copyright (c) 2022 | 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
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wi t hout nodification, is permitted 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.";

revision "2025-07-03" {
description
"Latest revision of NBI YANG nodel for OIN slicing.";
reference
"draft-ietf-ccamp-yang-otn-slicing-09: Framework and Data
Model for OTN Network Slicing”;

/*

* |dentities

*/
identity bit-error-rate {

base ietf-nss:service-slo-netric-type;

description

"ODU bit error rate";

}

identity odu-tca-threshol d-type {
description
"Base identity for ODU performance counter”;

}

identity odu-bbe {
base odu-tca-threshol d-type;
description
"ODU Background Bl ock Error (BBE) threshol d";

}

identity odu-es {
base odu-tca-threshol d-type;
description
"ODU Errored Seconds (ES) threshol d";

}

identity odu-ses {
base odu-tca-threshol d-type;
description
"ODU Severely Errored Seconds (SES) threshol d";
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}

identity odu-uas {
base odu-tca-threshol d-type;
description
"ODU Unavai | abl e Seconds (UAS) threshol d*;

}

identity odu-ber {
base odu-tca-threshol d-type;
description
"ODU Bit Error Rate (BER) threshol d";

}

identity pmduration {
description
"Base identity for ODU performance nonitoring interval";

}

identity pm 15m {
base pmdurati on;
description
"15 mnuites pmduration”;

}

identity pm24h {
base pmdurati on;
description
"24 hours pmduration”;

}

/*
* (¥ oupi ngs
*/
groupi ng odu-signal -quality {
description
"Grouping for ODU signal quality.";

cont ai ner odu-signal -quality {
description
"Contianer for ODU signhal quality attributes.";

l'ist odu-pm objective {
key "duration pmtype";
description
"Li st of ODU performance requirenents.";
| eaf duration {
type identityref {
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base pmduration
}
description

"Time duration.”;

| eaf pmtype {
type identityref {
base odu-tca-threshol d-type;
}
description
"ODU PM netric type.";
}

| eaf pmthreshold {
type uint 64;
description
"ODU PM netric threshold.";
}

}
}
}

grouping otn-slice-slo-policy {
description
"Policy grouping for OTN network slices.";

contai ner otn {
description
"OTN t echnol ogy-specific SLO SLE policy container”;

uses odu-signal -quality;
uses | 1-types: otn-Iink-bandw dt h;
}
}

/*

* Augnent ed data nodes

*/

/[* slice tenplate */

augnent "/ietf-nss:network-slice-services" +
"/ietf-nss:slo-sle-tenplates" +
"/ietf-nss:slo-sle-tenplate" +
"lietf-nss:slo-policy" {

description
"Augnent | ETF network slice service tenplates with
OIN technol ogy-specific SLO SLE policy attributes.”;

uses otn-slice-slo-policy;
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}

/* slice augments */
augnent "/ietf-nss:network-slice-services" +
"lietf-nss:slice-service" +
"lietf-nss:slo-sle-policy" +
"lietf-nss:custonm +
"/ietf-nss:service-slo-sle-policy" +
"/ietf-nss:slo-policy" {
description
"Augnent | ETF network slice services to include technol ogy-
specific SLO SLE policy for connectivity-based OTN
slices.";

uses otn-slice-slo-policy;

}

/* network topol ogy augnents */
augrment "/ nw networ ks/ nw. net wor k" +
"/ ns-topo:slo-sle-policy" +
"/ ns-topo: custonm +
"/ ns-topo: service-slo-sle-policy" +
"/ ns-topo:slo-policy" {
when "../../nw network-types/ns-topo: network-slice" {
description "Augnent only for Network Slice topol ogy.";
}

description "Augnment topology configuration and state.”;
uses otn-slice-slo-policy;

}

/* network node augnents */
augrment "/ nw net wor ks/ nw. net wor k/ nw. node" +
"/ ns-topo:slo-sle-policy” +
"/ ns-topo: custont +
"/ ns-topo: service-slo-sle-policy" +
"I ns-topo:slo-policy" {
when "../../../nw network-types/ns-topo: network-slice" {
description "Augnment only for Network Slice topology.";
}

description "Augnment node configuration and state.";
uses otn-slice-slo-policy;

}

/* network node’s term nation point augnments */
augrment "/ nw net wor ks/ nw. net wor k/ nw. node" +
"/nt:termnation-point" +
"/ ns-topo:slo-sle-policy" +
"/ ns-topo: custont +
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"I ns-topo: service-slo-sle-policy" +
"/ ns-topo:slo-policy" {

when "../../../../nw network-types/ns-topo: network-slice" {
description "Augnent only for Network Slice topology.";

}

description "Augrment node configuration and state.";

uses otn-slice-slo-policy;

}

/* network |ink augnents */

augrment "/ nw. networ ks/ nw. network/nt:link" +
"I ns-topo:slo-sle-policy" +
"/ ns-topo: custom +
"/ ns-topo: service-slo-sle-policy" +
"/ ns-topo:slo-policy"” {

when "../../../nw network-types/ns-topo: network-slice" {
description "Augnent only for Network Slice topol ogy.";

}

description "Augment link configuration and state.";
uses otn-slice-slo-policy;
}

/* connectivity construct augnents */

augrment "/ietf-nss:network-slice-services" +
"lietf-nss:slice-service" +
"/ietf-nss:connection-groups” +
"/ietf-nss:connection-group" +
"/ietf-nss:slo-sle-policy" +
"lietf-nss:custonm +
"/ietf-nss:service-slo-sle-policy" +
"lietf-nss:slo-policy" {

description

"Augnent | ETF network slice services to include technol ogy-
specific SLO SLE policy for connection groups within

a connectivity-based transport network slice.";
uses otn-slice-slo-policy;

}

augnent "/ietf-nss:network-slice-services" +
"lietf-nss:slice-service" +
"/ietf-nss:connection-groups" +
"/ietf-nss:connection-group" +
"/ietf-nss:connectivity-construct" +
"/ietf-nss:slo-sle-policy" +
"lietf-nss:custonm +
"/ietf-nss:service-slo-sle-policy" +
"lietf-nss:slo-policy" {
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description
"Augnent | ETF network slice services to include technol ogy-
specific SLO SLE policy for connectivity-constructs within
a connectivity-based transport network slice.";

uses otn-slice-slo-policy;

}

augrment "/ietf-nss:network-slice-services" +
"/ietf-nss:slice-service" +
"/ietf-nss:connection-groups" +
"/ietf-nss: connection-group" +
"/ietf-nss:connectivity-construct" +
"lietf-nss:type" +
"/ietf-nss:a2a" +
"/ietf-nss:a2a-sdp” +
"/ietf-nss:slo-sle-policy" +
"lietf-nss:custonm +
"/ietf-nss:service-slo-sle-policy" +
"lietf-nss:slo-policy" {

description
"Augnent | ETF network slice services to include technol ogy-
specific SLO SLE policy for a2a connectivity-constructs
within a connectivity-based transport network slice.";
uses otn-slice-slo-policy;

}
}
<CODE ENDS>
Figure 8: YANG nodel for transport network slice
6. Manageability Considerations

To ensure the security and controllability of physical resource

i solation, slice-based independent operation and nanagenent are
required to achi eve nanagenent isolation. Each optical slice
typically requires dedicated accounts, perm ssions, and resources for
i ndependent access and O&M This nechanismis to guarantee the

i nformation isolation anobng slice tenants and to avoi d resource
conflicts. The access to slice managenent functions will only be
permtted after successful security checks.
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7

Security Considerations

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

[ RFC8446] .

The NETCONF access control nodel [RFC8341] provides the neans to
restrict access for particular NETCONF or RESTCONF users to a
preconfigured subset of all available NETCONF or RESTCONF protoco
operations and content.

There are a nunber of data nodes defined in this YANG nodule that are
writable/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
effect on network operations. Considerations in Section 8 of

[ RFC8795] are also applicable to their subtrees in the nodul e defined
in this document.

Sone of the readabl e data nodes in this YANG nodul e may be consi dered
sensitive or vulnerable in sone network environments. It is thus
important to control read access (e.g., via get, get-config, or
notification) to these data nodes. Considerations in Section 8 of

[ RFC8795] are also applicable to their subtrees in the nodul e defined
in this docunent.

| ANA Consi der ati ons

It is proposed to | ANA to assign new URIs fromthe "I ETF XM
Regi stry" [ RFC3688] as foll ows:

URI: urn:ietf:parans:xm:ns:yang:ietf-otn-slice
Regi strant Contact: The | ESG
XM.: N A, the requested URI is an XML nanespace

URI: urn:ietf:parans:xm:ns:yang:ietf-otn-slice-npi
Regi strant Contact: The | ESG
XM: N A the requested URI is an XM. nanmespace

Thi s docunent registers two YANG nodul es in the YANG Mbdul e Nanes
registry [ RFC6020].
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name: ietf-otn-slice

nanespace: urn:ietf:params:xm :ns:yang:ietf-otn-slice
prefix: otns

reference: RFC XXXX

name: ietf-otn-slice-npi

namespace: urn:ietf:paramnms:xm:ns:yang:ietf-otn-slice-npi
prefix: otns-npi

reference: RFC XXXX
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