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Abstract

Thi s docunent explores the applicability of the Service &
Infrastructure Maps (SI MAP) concepts to transport networks and it
exam nes the YANG data nodel s defined by the | ETF to support the
requi renents and use cases for SIMAP applicability to transport
net wor ks.

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

https://ital obusi.github.io/transport-simp/draft-busi-nnop-
transport-simap. htm . Status information for this docunent may be
found at https://datatracker.ietf.org/doc/draft-busi-nnop-transport -
si map/ .

Di scussion of this docunent takes place on the Network Managenent
Qperations mailing list (mailto:nnop@etf.org), which is archived at
https://mailarchive.ietf.org/arch/browse/ nnop/. Subscribe at
https://ww.ietf.org/ mailman/listinfo/nnop/.

Source for this draft and an issue tracker can be found at
https://github. comital obusi/transport-simap.

Status of This Meno

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

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

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.
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Internet-Drafts are draft documents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 11 July 2026.
Copyright 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 Lega
Provisions Relating to | ETF Documents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents 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 without warranty as described in the Revised BSD License.
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1.

1.

2.

2.

2.

I ntroduction

The concept of Service & Infrastructure Maps (SI MAP) is being defined
in [I-D.ietf-nnmop-si nap-concept] together with a set of SIM

requi renents and use cases.

A transport network is a server-layer network designed to provide
connectivity services for a client-layer network to carry the client
traffic transparently across the server-layer network resources.

A transport network typically utilizes several different transport
technol ogi es such as the Optical Transport Networks (OTN) or

Wavel ength Di vi sion Miltiplexing (VDM .

The concept of SIMAP applies to any type of networks, including but
not being limted to transport networKks.

Thi s docunent conplenments the definitions in
[1-D.ietf-nnop-simp-concept] providing specific requirenents and use
cases for SIMAP applicability to transport networks.
It al so exam nes the YANG data nodels defined by the | ETF to support
these specific requirenments and use cases at the northbound interface
of an optical network controller.

1. Term nol ogy

The following terns are defined in [I-D.ietf-nnop-simp-concept] and
are not redefined here:

* Service & Infrastructure Maps (S| MVAP)

The following terns are defined in [rfc9543] and are not redefined
her e:

* Service Level Agreenent (SLA)

Editors’ Note: should we differenti ate between SLA, SLO, SLE and
SLI within this |-D?

Overvi ew of Key Requirenents for Transport S| MAP
TODO Overvi ew of Key Requirements for Transport S| MAP
1. Resource and Bandw dt h status

2. Delay Measurenent
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2.3. Availability

2.4. Real-time Evaluation (Risk?)
3. Use Cases

3.1. Service Provisioning

A transport network provides connectivity services to carry the
client traffic transparently.

In order to all ow nonetization of the transport network connectivity
services, transport networks are evolving to support connectivity
services with differentiated SLAs.

Transport networks can support connectivity services with different
requirenents in terms of bandw dth, delay and availability, or any
conbi nation of them For exanples, sone services nay have different
bandwi dth requirenents (e.g., 10G 100G or different del ay
requirenents or different availability requirenents. QO her services
can have both bandw dth and del ay requirements or both del ay and
availability requirenents.

An optical network controller is able to receive connectivity service
requests with constraints in ternms of bandwi dth or delay or
availability or any conbi nati on of them

A transport network typically utilizes several different transport
technol ogi es such as the Optical Transport Networks (OIN) or

Wavel ength Division Miltiplexing (WM. Therefore the request to
setup a new connectivity service would trigger multi-layer path
comput ation and setup e.g. to determ ne whether:

1. an OIN tunnel already exists within the transport network to
carry the new requested connectivity service while nmeeting the
requested bandwi dth, delay and availability requirenents: in this
case the optical network controller just configures the
connectivity service on the two devices at the edge of the
sel ected OTN tunnel;

2. a new OIN tunnel needs to be setup with the transport network and
whet her the path of this new OTN tunnel

a. can re-use existing links or server-layer WOM tunnels: in
this case the optical network controller starts the OIN
tunnel setup procedure (e.g., through GWLS signalling) and
then configures the connectivity service on the two devices
at the edge of the just set up OIN tunnel;
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b. requires the setup of one ore nmore new WOM tunnels within the
transport network: in this case the optical network
controller:

i starts the WDM tunnel setup procedure (e.g., through
GWPLS signalling) for all the new WDM tunnel s whi ch
need to be setup;

ii. start the OIN tunnel setup procedure (e.g., through
GWPLS signal ling);

iii. configures the connectivity service on the two devices
at the edge of the just set up OIN tunnel

The WDM path computation performed by the optical controller needs to
have the conplete visibility of all the resources within the VWM
|ayer in order to conpute the optinmal feasible optical path, taking
into account the characteristics (e.g., optical inpairnents) of the
ROADM nodes, the capabilities of the transceivers. 1t also needs to
know t he existing OISi signals within the optical network to
determne the optical inpairment inpact of the existing OIS signals
on the optical feasibility of a new OISi signal and vice versa, i.e.
the inpact of the new OISi on the existing OISi signals: see

Section 2.3.1 of [I-D.ietf-ccanp-optical-inpairnent-topol ogy-yang].

In order to provide the requested | evel of availability, optical path
computation at any |ayer (e.g., OIN or WOM shall be able to conpute
SRLG disjoint paths in order to avoid that a single failure would

i npact al so the backup path.

Manual configuration of SRLGis error-prone because of human errors
and the lack of conplete information on how the physica
infrastructure is built (e.g., where the fibers are physically |ay
down) .

The optical controller can inplenent advanced al gorithns to
automatically detect co-cabling (i.e., fibers which are assenbl ed
within the sane cable) as well as co-trenching (i.e., cables which
are lay down on the sane trench). These automatic nechani sns can
reduce the errors in provisioning SRLG i nformati on thus inproving the
provi sioning of services with guaranteed availability.

The nechani sns used by the optical controller to detect co-cabling
and co-trenching are inplenmentation specific and outside the scope of
standardi zati on. The Transport SIMAP reports the output of these
mechani sns t hought standardi zed network topol ogy and inventory

nodel s.
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3.

3.

2. Alarm and | nci dent

3.

Al arm and Incident are defined in [I1-D.ietf-nnmop-term nol ogy].

In transport network an incident can cause alarns or state down on

mul tiple tunnels and services. For exanple: - a fiber break wll
cause all the WbM tunnels routed through this fiber to go down; - a
WDOM tunnel failure will cause all the OIN tunnels routed through it
to go down; - an OIN tunnel failure will cause all the services

(e.g., CBR or Ethernet services) supported by it to go down.

Note that, while usually an OTN tunnel can carry only one service,
there are sone cases where nultiple services are nultiplexed over the
same OIN tunnel

When an accident occurs in the transport network, Transport SIMAP is
able to report the root alarnfcondition (e.g., the fiber break) that
is associated with the incident and all the consequent al arns/

conditions (e.g., WbMtunnels, OIN tunnels and services being down).

This will allow the operator to know which tunnels and services are
i npacted by the incident and which is the root cause to be resol ved
in order to bring themup again.

By supporting the co-cabling and co-trenchi ng mechani sns, the
Transport SIMAP can al so provide a deeper anal ysis of the incident.
For exanple, if a cable breaks, Transport SIMAP can report the cable
break as the root cause for the consequent alarns reporting fiber

br eaks.

[1-D.ietf-nnmop-network-incident-yang] provide also nore details about
i nci dent managenent.

Ri sk Prediction

Rel ated with protection and restoration. Current approach is
based on the nonitoring of the status of the connection (SF or SD)
triggering re-routing. SF is mainly related to | oss of
continuity. What about |atency degradation?

Provi de nore enhanced SD definitions (Iatency)

When a connectivity service with availability requirenments is
requested, the optical controller can decide to configure some
resiliency (e.g., protection or restoration) mechanisnms within the
network to recover the service traffic in case a failure or a
degradati on occur.
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Transport SIMAP reports the configuration of the mechanismas well as
its status.

In particular, after a failure or a degradation occurs, the service
resiliency nmechanismnmay be in a state which will not allow the
transport network to recover any additional failure (for exanple, the
1+1 protection mechanismis not able to recover fromthe failure of
the secondary path after the primary path has failed and the traffic
has switched to the secondary path).

Based on the status of the resiliency nmechani smreported by Transport
SI MAP, the customer nmay request to reconfigure the service
availability requirenents (e.g., from1l+1 to always-1+1) or do

not hi ng.

More di scussion to be done based on the availability nonetization
description

4. YANG Model s Applicability
TODO YANG Model s Applicability
4.1. Planning and Service Provisioning
TODO Eval uate: OTN WDM ETH topol ogy, Tunnel, client-signal, path
comput ation nodels. Planning nmaybe a gap or Inventory (location) is
suf fici ent
4.2. Alarmand | ncident
TODO Eval uate: RFC8632, |ncident nodels
4.3. Risk Prediction
TODO Eval uate: performance nonitoring nodels
5. Security Considerations
TODO Security
6. | ANA Consi derations
Thi s document has no | ANA acti ons.

7. Ref er ences

7.1. Normmtive References
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