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I ntroduction

There are a lot of discussions in the industry on the grading of

Aut ononobus Networking (AN). [TM--1GL252] suggests that the
intelligence | evel of network can be graded into six levels, level O
to level 5. The higher level of intelligence, the fewer workflows
will be manually involved, or the |ower of the |evel of manua
participation in the rel evant workfl ows.

Most of the people agree that, basic automati on has been achieved in
level 3. And for level4, higher intelligence should be introduced to
net wor k operation and managenent, such as introducing Al/M for

assi stance on anal ysi s and naki ng deci si on.

Currently, the E2E service provisioning of transport network can be
divided into two steps: provisioning of WDM service and OTN service
The provisioning of WOM service should be ahead of OIN service
provi sioning, which is also called bottomup approach. And it may
take one to three weeks to finish the whole service provi sioning.
The service provisioning of WOM servi ce takes nost of the tine.
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The provisioning of WDM service involves nultiple departnent

col l aboration. For example, the design departnent needs to
acconplish the route planning, resource validation, budget

determ nation, solution review and archiving. The Operation and

mai nt enance departnment needs to acconplish resource confirnmation,
resource warning, restriction output, wavel ength output and

suppl enent of fiber or PSU(Power Supply Unit) .etc. And sone other
departnents may need to validate the resource again and again. Once
there are any conflicts, the design work needs to be restarted. This
situation is nore serious when the planning data is not consistent
with the real data. So that the TTM (time to nmarket) of service
provi si oni ng cannot be guarant eed.

We consider that the current works on WOM and OTN in | ETF are
focusing on the automation on single level, it can support to achieve
to AN Level 3. Only when the automation on the coll aboration between
OIN and WDM i s achi eved, service provisioning can be graded into
level 4. By the way, for full l|ifecycle managenent, we al so consider
it is needed to investigate the autonation of maintenance in WbM OIN
synergy scenari o.

To be noted that, the transport network discussed in this docunent
not only includes a network of single vendor, but also a partia
di saggregation network (I P pluggable is also applicable).

Wavel engt h Adj ust ment Aut omati on

For the automation of WDM service, we consider that it needs to be
i mproved in three aspects, including resource planning and

val idation, ensuring that service path calculation results are
reachabl e, and supporting pre-configuration as planning.

Resource Pl anning and Validation

The resource here indicates those physical devices and | ogica
obj ects required by WDM servi ce provisioning, e.g. physical devices
Iike NE, board, port, fiber, or logical objects |ike wavel ength.

The base nodel in IVY working group has included these physica

obj ects, but for the state information of these devices, it has not
been covered, especially for the planning status and depl oynent
status. A mismatch of planning status and depl oynent status is a

common scenario in live network. |If a planning resource is adopted
in planning process but it is not deployed actually, it will make the
resource validation fails. The solution needs to be re-designed and
devi ces needs to be coordinated. It is wasting tine.
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It is also needed to recogni ze whet her the existing resource can be
re-used or whether new boards need to be depl oyed during resource

pl anni ng online process. The online planning al so needs to ensure
that wavel engths are idle. Currently, the WM topol ogy nodel has
defined frequencies, and the domain controller needs to report these
data and their changes.

Reachability

Currently, the | ETF has defined the TE tunnel path conputation nodel
and t he WDM extensi on nodel. The path conputation nbdel supports
mul ti ple path conmputation constraints, including explicit or excluded
NEs, ports and | abel hop, supports multiple m ni mum conputation
policies, and path separation policies. Risky |Iink groups, and

wavel ength informati on can be specified. However, this still cannot
ensure that the calculated path is reachable. For exanple, the
current path conputation interface does not support regeneration
scenarios or WM par aneter conmi ssi oning

Optical paraneters include the real-tine fiber attenuation, ECL
attenuation, and nom nal gain of OA boards. To ensure that the

conmi ssioning is successful, you need to accurately eval uate the
optical parameter nmargin based on the WDOM paraneters, inventory data,
and WDM service configuration data. In addition, you need to

simul ate the service optical path nodeling by using technol ogi es such
as digital twin based on the non-linear fiber nodel

Pre-configuration

Pre-configuration as planning includes pre-configuration of new
resource and pre-configuration of OCH If the planned path does not

i nvol ve new resources, the domain controller needs to nmaintain
related information in it, such as putting pre-occupation tags to the
pl anned resources. In this way, these resources will not be used by
other path planning. This ensures that subsequent configuration
delivery to NEs does not fail due to conflicts. Even if there are
new resources need to be depl oyed, the donain controller also needs
to maintain this pre-occupation tag for these new resources.

The life cycle of a planned path can be pl anned, engineering, or
depl oyed. The planning state indicates that the design departnent
has conpl eted the path design but has not been delivered to the
domain controller. In the engineering state, the designed path is
delivered to the domain controller and resources are pre-occupied.
In the depl oynent state, the service is activated and resources are
occupied in reality. W suggest that the donmain controller can
provide different Iife cycle views for different user groups when
queryi ng paths.
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OTN Servi ce Automation

Because WDM | ayer is the server layer of OIN layer, in the level 3 of
AN, OIN service cannot be automatically provisioned until WDM service
is ready. By other words, the E2E service needs to be created |ayer
by layer, which is a bottomup approach

The readi ness of WDM does not only include the provisioning of WM
service, but also including the comm ssioning. A comon

under standi ng for level 3 of AN, the comm ssioning work i s not
required to be done automatically but nmanually. So the E2E service
provisioning is not totally automatic. Days would be taken for the
whol e process.

Wth nmore and nore emergence of Al usage scenarios, such as chat- GPT,
various industries have strong requirenments for conputing power

They need to connect their industry data with the conputing power
center for nmodel training and inference, making decision .etc.

OIN servi ce have got great advantage on the connection of computing
power, such as large bandwi dth, |low | atency, high reliability, and
hard isolation. But the connection is not used in every mnute,
considering the cost of connection, the industry customers woul d
require OIN service to support flexible provisioning and del etion
capability. Days-level of AND |l evel 3 cannot satisfy this
requirenent.

For the level 4, the OIN service automati on does not require the WM
service is ready before OTN service provisioning. The donain
controller can decide to reuse the existing WOM service or to create
a new one which is a top-down approach. The WDM service is
commi ssi oned during the process. The tine taken will be reduced into
m nut e-1 evel which can satisfy nost of conputing connection users’
requi renent.

To achieve this top-down approach, the domain controller needs to
take the two layers’ resource information into account at the sane
time.

Servi ce Assurance Autonmtion
From the requirenment scenarios, service assurance autonation may
i nclude fault managenent and performance nanagenment. For AN | evel 4,

we think the domain controller needs to provide nore intelligent and
nore user-oriented functionalities.
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The traditional fault nanagenment only include al arm managenent, and
it is a passive managenent approach which cannot satisfy the current
demand. In AN |l evel 4, the service assurance should be nore
proactive. The domain controller should be able to discover sone
potential risk in advanced. The data used for alarnirisk discovery
will not only includes alarns, but also performance data, |og,
configuration .etc. At the sane tine, with the help of technol ogies
of Al etc., the domain controller can suppress the alarms into snal
anmount of incidents, according to the correlation of alarm and ot her
data. It is also feasible to locate the detail position by OTDR when
fault is happened. So that the efficiency can be inproved.

For service’ s performance management, the domain controller needs to
provi de the indicators which can indicate the user experience, such
as latency, bandwidth utilization and availability/reliability. The
showi ng of these data can be displayed in multiple perspectives, for
exanpl e fiber, WM service, OIN service |level. These requirenent
probably can be fulfilled by the transport digital nmap.
5. Manageability Considerations
<Add any nmanageability considerations>
6. Security Considerations
<Add any security considerations>
7. 1 ANA Consi derations
<Add any | ANA consi derati ons>
8. Normative References
[ TM--1 GL252]
TM Forum (TMF), "Autononmpous Network Levels Eval uation
Met hodol ogy 1.2.3", TMF | GlL252 , 2023,
<https://wwv. tnforum org/resources/introductory-gui de/
i g1252- aut onomous- net wor k-1 evel s- eval uati on- net hodol ogy-
v1-2-0/>.
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