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Abst ract

Thi s docunent provides general overarching guidelines for control and
managenent of packet over optical converged networks wth

progr ammabl e pl uggabl es and focuses on operators’ use cases and
network scenarios. It provides a set of use cases which are needed
for the control and managenent of the packet over optical networks
whi ch conprise devices with mixes of packet and optical functions
where the optical functions may be provided on programrabl e

pl uggabl es. The document provides a gap analysis to solve the use
cases.

Di scussi on Venues
This note is to be renoved before publishing as an RFC
Di scussion of this docunent takes place on the Common Control and
Measurenment Pl ane Wborking Group mailing list (ccanp@etf.org), which
is archived at https://nmailarchive.ietf.org/arch/browse/ccanp/.
Source for this draft and an issue tracker can be found at
https://github. com oscargdd/ draft - poi dt - ccanp- act n- poi - pl uggabl e-
usecases- gaps.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79
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1. Term nol ogy
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT"
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in the
docunent are to be interpreted as described in RFC2119}}.
The following terns abbreviations are used in this document:

* Coherent plug/pluggable: A small formfactor coherent optica
nodul e

* O PNC. The control functions specializing in nmanagenent/control of
optical and photonic functions (virtual or physical). See
RFCB8453} }

* P-PNC. The control functions specializing in nmanagenent/control of
packet functions (virtual or physical). See RFC8453}}
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* xPonder: Short for Transponder and/or Mixponder
* MDSC. Multi-Domain Service Coordinator. see See RFC3453}}
I ntroduction

Packet traffic is predomnatly transferred over optical interfaces,
some of which connect to optical networks or Optical Line Systens.
Optical Line systens have been separated from packet systens, both of
whi ch have had specific dedicated devices. |n many existing network
depl oynent s, packet networks including direct connect electrical and
optical interfaces and the optical networks are engi neered, operated
and controll ed i ndependently. The operation of these packet and
optical line networks is often siloed which results in non-optinmal
and inefficient networking. Both packet and optical systens have had
relatively independent evolution. Optical interface technol ogy has
been devel oped with increasing capacity. Meanwhile standardization
has been progressed to a point where interoperable optica
specifications are available, especially with the energence of
coherent optical techniques.

Optical conponent design has continued to inprove density to the
poi nt where a whol e coherent optical termnal systemthat use to
require many circuit packs can now fit onto a single snmall form
factor "coherent plug". Placing coherent plugs in a device with
packet functions can reduce network cost, power consunption and
footprint as well as inprove data transfer rates, reduce |atency and
expand capacity (note that in sone cases, other engineering and

depl oynent considerations still |ead to separate packet and optica
sol utions).

Optical transm ssion/switching is anal ogue and requires conpl ex and
hol i stic analog control. Consequently, coordination of control of
the coherent plugs (in a device with packet functions) with the
control of the rest of the optical network is highly desirable as
thi s best enabl es robust network functionality and sinplifies network
operati ons.

The conbi nati on of these above trends along with the desire to sel ect
best in breed conponents has led to the need for a standard way to
control Coherent Mdules. Coherent Mdul es are nore conpl ex than
non-coherent nodul es and | ed to extensions of the host-to-nodul e
managenent interface: Coherent CMS [OF-CMS]. Standardization of
CM S is intended such that a plug fromvendor X can be installed in
vendor Y's device
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Current draft is applicable to programmuabl e pl uggabl es in general

By programmabl e we mean to include both coherent and non coherent

pl uggabl es. Dependi ng on the technol ogy of the pluggable there m ght
be several paraneters to configure. One configuration aspect is the
ability to select the operational node
[I-D.draft-ietf-ccanp-optical-inpairnent-topol ogy-yang] (in case
several nodes are supported), and, for a particular operational node,
the specific parameters to be specified (e.g. frequency, output

power---. ) and read. Operational npode is described in IETF in
[I-D.draft-ietf-ccanp-optical -inpairnent-topol ogy-yang] . ITUT Rec
G 698.2 refers to application codes, while CMS refers to AppSel code
(Application Selector). In Openconfig, it is referred as Operationa
node.

The applicability of Abstraction and Control of TE Networks (ACTN)
architecture [ RFC8453] to Packet Optical Integration (PO) in the
context of | P/MPLS and optical internetworking has been analyzed in
[I-D.draft-ietf-teas-actn-poi-applicability]. This docunent further
extends to applicability of ACTN with the integration of coherent

pl uggables in | P/ MPLS devices. An architecture analysis has been
carried out by the MANTRA sub-group in the COPT / TIP group (Open
Optical & Packet Transport / TelecomlInfra Project)

[ MANTRA- whi t epaper - | POWDM conver gent - SDN- ar chi t ect ure] .

Thi s docunent provides guidellines for control and nanagement of
packet over optical converged networks and it is divided into
foll owi ng secti ons:

* Section 3 Packet over optical converged network context
* Section 4 Network Scenarios

* Section 5 Use cases for the control and nanagement of Packet over
Optical Converged Networks

* Section 5 Gap anal ysis
3. Packet over Optical Converged Network Context

A packet over optical network represents an efficient paradi gmthat
har nesses the power of both packet-swi tching and optica
technologies. |In this approach, some of the |inks of an overlay IP
or MPLS packet network interface an underlying optical network. The
fusion of packet and optical networks offer a host of advantages,

i ncluding accel erated data transfer rates, dimnished |atency, and
expanded network capacity.
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In general, two depl oynent nodel s can be used to deploy the packet
over optical networks:

* Traditional architecture depl oynent nodel
*  Depl oynent nodel with coherent pluggabl es
3.1. Traditional Architecture Depl oyment Mbde

The traditional architecture involves separation of the packet
network froman optical network as shown in Figure 1. 1In a

tradi tional approach, the packet network responsible for packet
routing and forwarding is logically decoupled fromthe underlying
optical transport network. Traditionally, packet devices are managed
t hrough published managenent nodels either individually or by use of

i ndependent centralized managenent tools. In contrast, optica
networks are traditionally single-vendor networks that are nanaged by
proprietary nmanagenent systens provided by the sanme vendor. This
approach offers several benefits, including the ability to scal e each
net wor k i ndependently, optimze resource utilization, and sinplify
net wor k managenent through dedi cated software control

(TODO: where is "disaggregation" defined?) D saggregation enables
network operators to choose best-of-breed conmponents for each |ayer,
fostering innovation and conpetition in the networking industry.
However, inplenmenting and managi ng a di saggregated network al so cones
with challenges related to interoperability, integration, and

mai nt ai ni ng end-to-end perfornmance across the various networks.
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| Packet | I P Link | Packet |
| Devi ce | :::::::::::::::::::::::::::::::::::| Devi ce |
| 1 I\ I 2 |
PR |\ ey o S |
\' Optics /
| |
............ T R
| |
et N PP B |
| xPonder |----- | Photonics |----- | xPonder |

Optical Network = Photonics + xPonder

Legend
==== I P Link
.- Optical fibers
++++ Coherent pluggabl es
xPonder : Muxponder or transponder

Phot oni cs: ROADM + Amp + Regen
e Optical Line System

Figure 1: Packet over Optics Traditional Architecture Depl oynent
Model

Depl oyment Model with Coherent Pl uggables

The second approach is to take advantage of the inplenentation
footprint of single small formfactor pluggables (aka Coherent

pl uggabl es) and then place plugs directly into the packet devices as
shown in Figure 2(A). Placing this small formfactor pluggable in a
device with packet functions can reduce network cost, power
consunption and footprint (when these benefits are not outwei ghed by
ot her engi neering considerations). Depending on the application

di stance between packet devices, quality of fibers and other
considerations, it is possible that there is no need for a ROADM
network. In case direct connectivity between packet devices via

pl ugs is possible the correspondi ng pluggabl es are managed as part of
the packet network itself.

Coherent pluggabl e optics can be deployed on routers independently of
PO integration and many benefits can be achi eved such as the
elimnation of transponders. However, the major benefits from
coherent pluggable optics in IP routers are best conbined with a
ROADM net wor k yi el di ng hi gh capacity point to point |inks for
geographically diverse Core and Data Center |nterconnect use cases.
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One of the key advantages of using coherent plugs in routers is the
potential to bridge the gap between | ong-haul and metro networks,
providing a seanl ess and efficient transition of data across various
network segnents. This technology can contribute to the evol ution of
hi gh- speed data centers, interconnection between data centers, and
the overall growh of data-intensive applications.

As noted above, for some use-cases when the distance between packet
devices is short and optical power of pluggables are enough, the
phot oni cs devi ces m ght not be needed as shown in Figure 2(B).

| Packet | I P Link | Packet |
| Devi ce 4444+ —m=mmm—mmmm—m—m—mmm—m—=—m—==== 444+ Devi ce |
| 1 |\ /] 2 |
[----mmmmm-- |\ Iol---emmme-- I
\ DWDM Optics /
I I
| |---mmmmnee] |
|----- | Photonics |----- |
[----------- I
(A
|- | | | -mme e
| Packet | I P Link | Packet |
| Devi ce +++++ ======================= +++++ Devi ce |
I 1 I\ I 2 I
[----mm--- |\ Iol--mmmmee- I
I I
R R RGRREEEETEEEED |
(B)
Legend
==== I P Link
.- Optical fibers
++++ Coherent pluggabl es
xPonder : Muxponder or transponder

Phot oni cs: ROADM + Amp + Regen
Optical Network: Photonics + pluggabl es

Figure 2: Packet over Optics Depl oynent Model with Coherent Pl ugs
In many cases, the operators’ packet over optical networks wll nost
likely be a conbination of networks shown in Figure 1 and Figure 2

where the optical network contains both coherent pluggabl es and
xPonders as shown in Figure 3.
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| Packet | I P Link | Packet |
| Devi ce +++++ ============—=—==—=—=——=—=—=—=—===== +++++ Devi ce |
| 1 |\ Il 2 |
| =emmeeme e | P |
Voo | EEERETTII T, /
| |
EEEREER | e | EEEREER |
| | | |
| xPonder |----- | Photonics |[------ | xPonder
| | | | | |
| =mmeenes I P | |- smeenes |
| |
| |
__________ / \ [ommmmen-
| Packet |/ I P Link \| Packet |
| Devi ce | ::::::::::::::::::::::::::::::::::::| Devi ce |
| 3 | | 4 |

Optical Network: Photonics + pluggabl es + xPonder

Legend
==== I P Link
.- Optical fibers
++++ Coherent pluggabl es
xPonder : Muxponder or transponder

Phot oni cs: ROADM + Amp + Regen

Figure 3: Packet over Optics Depl oynent Model with Coherent Pl ugs
and xPonders

4, Net wor k Scenari os

This section provides a set of packet over optical network scenarios,
starting with the nost common ones.

4.1. Scenario A - Hi gh capacity point to point connection over
dedi cated direct fiber

As depicted in Figure 4, this scenario considers a point-to-point
optical service over a short distance (e.g., up to 100 kn) using
dedi cated fi ber.

Note that there is no anplification and no protection in this
scenari o.
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Packet Packet
Device A Devi ce B
+----+ I P Link (between Router Ports) +----+

I I
| Optical Service (Plug-to-Plug) |
I I

Figure 4: Network topology with dedicated direct fiber
4.2. Scenario B - High capacity point to point over shared fiber

This scenario extends Figure 4 by making nore efficient use of the
depl oyed fiber infrastructure.

As shown in Figure 5, this scenario considers a point-to-point

optical service over a short distance (e.g., up to 100 km) using a
physi cal optical network with DADM filters and anplifiers. Severa

poi nt -t o- poi nt connections can be multiplexed fromthe same packet
devices. A variant of this use case is nobile fronthaul, analyzed in
[ MOPA- Tech- Paper], where coherent pluggables in packet aggregation

swi tches woul d use WDM but no anplification for distances up to 20 km
or so.

Note that there is no protection in this scenario. [TODO optica
switch for protection??]
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Packet Packet
Device A Devi ce B
+----+ I P Link (between Router Ports) +----+
| | e | |
I I I I
| | Optical Service (Plug-to-Plug) | |
| | | |
| ------ I |------ ||
N I I s | [------- [ |------- |
| | Pl ug Al ::::::l Fil terl ::::::l AMP | ::::::l Fil terl ::::::l Pl ug Bl |
| | |1== | | | | |==|| | |
RS NI EEETEEE | EEREEES | EEREEES TR EEEE |
I I | | | | I I
+----+ || || +----+
[ | [ |

|------ [ [l |------ I

I | == || ==| I

| Plug C | Plug DO

I I

Figure 5: Network topology with shared direct fiber network

4.3. Scenario C - Hi gh capacity point to point over netro-regi ona
shared meshed network

This scenario extends Figure 5 by making nore flexible use of the
fiber network infrastructure.

As shown in Figure 6, this scenario considers a point-to-point
optical service over a metro/regional network (e.g., up to 500 km).
The netro/regional network contains DWDM filters, anplifiers and
optical sw tching

Note that there is no resilience in this scenario. (TODO CHECK AS
RESTORATI ON COULD BE A CHO CE)
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Packet Packet
Device A Devi ce B
+----+ I P Link (between Router Ports) +----+

I I
| Optical Service (Plug-to-Plug) |
I I

Figure 6: Network topology with shared switched fiber network

4.4. Sceanrio D - High capacity point to point optical connection
bet ween pl ug and xPonder

Thi s scenario, shown in Figure 7 and extends network topol ogi es
Figure 4 to Figure 6 and covers a case, where one end of an optica
service is termnated on a plug and the other end is ternminated on a
tradi ti onal xPonder (transponder or muxponder) with grey optics to a
packet device. This scenario is encountered when one of the packet
devi ce does not support coherent plugables or as part of an optica
regener at or device

Packet Packet
Device A Device B
+----+ I P Link (between Router Ports) +----+

R R

I
|
I
I
I
I
I
|
I
Figure 7: Network topology with synmetric plug and transponder
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4.5. O her Network scenari os.

* Network topology with shared switched fiber network with
regenerators: This is extension of scenario C Figure 6 when the
phot oni ¢ network has regenerators.

* Asynmetric interconnect Network topol ogy where the protection open
at one end but both protection legs are terninated on separate
xPonder or coherent pluggabl es.

* | P Lag Network topol ogy where the IP |ink between two packet
devi ces are provided by nultiple coherent plugs.

* Practical network depl oynments which includes the m x of many
net wor k t opol ogi es expl ai ned above.

5. Operators’ Use cases

This section provides a set of packet over optical general use cases
whi ch are applicable to any network topologies in Section 4 and both
for multi-layer networks using or not coherent pluggables in the
routers. These use cases are presented follow ng current operators’
priorities order.

The use cases a generally applicable for both the traditional packet
over optical integration based on grey interfaces in the IP routers
and use of transponders/muxponders in the optical domain and for the
packet over optical integration considering coherent DWM pl uggabl es
inthe IP routers over a nmedia channel/Network Media channel in the
optical dommin. For clarification purposes, the mention ‘valid for
both’ has been added in the name of each use case else ‘valid for

O OLS when the use case is specific to the open optical |line systens
appr oach.

5.1. End-to-end nulti-layer visibility and managenent (valid for both)

5.1.1. End-to-end multi-layer network and service topol ogy di scovery
and inventory

The objective of the use case is to have a full end-to-end nulti-

| ayer view fromall the layers and their inter-dependencies: service
| ayer (e.g. L3VPN L2VPN), transport |ayer (RSVP-TE, SR-TE), |IP |ayer
(1GP), Ethernet layer, OIN L1 |ayer (optional), photonic LO |ayer
(CCh, OwWB, OIS and fibre). The discovery process, in addition to the
| ayered | ogical view, includes the inventory discovery by each
controll er and exposure to the MDSC of the required information for a
conpl ete end-to-end multi-layer view of the network. [TODO re-
phrase in architecture independen manner]

de Dios, et al. Expires 31 COctober 2025 [ Page 13]



I nternet-Draft PO programmabl e pl uggabl es April 2025

5.1.1.1. Coherent DWDM pluggabl e insertion in the router linecard port
("valid for coherent pluggable’)

Once a pluggable nodule is inserted in the proper linecard port, the
host device nmust recogni se the hardware conponent (e.g. 400G ZR+

pl uggabl e nmodul e) and expose its attributes and capabilities to its
controller. For exanple, ZR+ nodul es can share the operational - node-
I Ds supported that sunmarize the nost inportant pluggable
characteristics (such as FEC type, nodul ation format, baud rate, bit
rate, etc.). |If the hardware conmponent has been successfully

recogni sed, the host device is then ready to create and expose the
necessary |l ogical arrangenents. [TODO Last sentence is unclear
suggest to renove]

Sone coherent pluggables seemto come with a factory default set of
provi sioning paraneters (e.g. default channel nunber, default

| aunched power, default application code id, |aser-on, adnin-state
enabled etc.). This factory default set of provisioning paraneters
varies from manufacturer to manufacturer. This can allow a
“plug&pl ay” node of operation over point-to-point connections (e.g.
singl e wavel ength over dark fiber). However, when the optica
connecti on between two pluggables is targeted to run over a DWM Qpen
Li ne System (OLS) network, optical validation & planning step is
first required to determine the right target provisioning paraneters
val ues to be set in the pluggabl es before interconnecting themto
their respective ROADM to avoid to inmpact any other existing optica
channel s already up and running in the OLS network. It is critica
for operators to have the sanme kind of comm ssioning phase

i ndependently of the depl oynent scenario: point-to-point vs ROADM
meshed OLS network. As a consequence, the use of factory default
provi sioning paraneters may be fine but they shall always be able to
be overwritten through router CLI or through Packet PNC to anot her
set of default provisioning paraneters defined by the operator that
wi || change from pl uggabl e to pl uggabl e when depl oyed over an QLS
network. A reset of the coherent pluggable (through router CLI or

t hrough Packet PNC or due to a power off/on) shall always go back to
this operator’ s default set of provisioning parameters where, for
exanple, the |aser-state shall be ‘Of’ and admin-state ‘disabled’

5.1.1.2. Inventory of Coherent DWM pluggable (’valid for coherent
pl uggabl e’).

The domain controller exposes to the MDSC hardware inventory
informati on of the devices under its supervision. [TODO re-phrase
in architecture independent manner] For full router inventory
(l'inecards, ports, etc.) see draft-ietf-ivy-network-inventory-yang.
In addition, capability information shall include the coherent

pl uggabl e transceiver capabilities. These include, for instance,
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oper ati onal - nodes supported (I TU-T application codes, organizationa
nmodes), min/max central -frequency range supported, m n/max out put
power supported, mn/max received power supported etc. In case of
di scovery of any HWm snmat ch between coherent pluggabl e and router
linecard port capabilities the controller shall report HWm smatch
alarmto MDSC. An exanple is a linecard nulti-rate port vs coherent
pluggable with only one client/line rate (e.g. 1x400GE)

5.1.1.3. Coherent pluggable OIS service discovery information (’'valid
for coherent pluggable’).

Once a router-to-router connection with coherent pluggabl es has been
created over a Network Media Channel in the optical Line system then
it is required by the OPNC to expose the OISi service. The relevant
OrSi information could be nom nal -central -frequency, tx-output-power,
operational -node-1D, operational-status, adm n-status etc. [TODO
consider rewiting in architecture neutral formand w thout sequence.
It is unclear what is required here]

5.1.1.4. Discovery of layer relationships

The physical connectivity needs to be exposed. This includes the
port, patch fiber between Router and ROADM ROADM and optical fiber
and anplifiers.

5.1.2. End-to-end multi-layer event/fault managenent (valid for both)

The Target in this use case is to have a full end-to-end nmulti-Iayer
correlation of events at different |ayers and domains (e.qg.
operational -status changes reported at OIS/ OQV5/ OCh/ ODUk (optional),
IPlink level, LSP | evel, L3VPN L2VPN |level etc.) so that final root
cause can be quickly identified and fixed (e.g. fibre cut vs coherent
DWDM pl uggabl e failure). [TODO the exanple seens to be an OLS-only
feature] This use case is divided in two: * Correlation of ZR+
connection (OIS service) operational-status with MJ NMC operational -
status ( ‘valid for coherent pluggable) In this case, the target is to
expose to the MDSC both the events/faults fromthe ZR+ connection
(OTSi service) and ZR+ pluggables as well as for the MJ NMC
associated to this ZR+ connection (OIS service) in the DWM Li ne
system so that proper correlation can be perfornmed * Correl ation of
coherent pluggabl e operational status, port status, OLS (ROADM AMP)
status, Ethernet |ink operational status, |P link status
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5.1.3. End-to-end multi-layer performance managenent (valid for both)

In this use case, the goal is to have the possibility to anal yse

t hrough performance nonitoring of the different |ayers nentioned
above and be able, in case of end-to-end L2VPN L3VPN service
degradation, to identify the root cause of the degradation. For
scal i ng purposes, the target should be, upon service ful fil nent
phase, to set up the right TCAs associated to each |layer that can
allow to neet the L2VPN L3VPN service SLA (e.g. in terns of |atency,
jitter, BW etc.). This use case is divided in tw: (Note: why is
this divided in two subsections. After all this is telenmetry/PM
reporting and listeners can subscribe to any of those.)

5.1.3.1. Performance managenent of the ZR+ connection (OTSi service)
( ‘valid for coherent pluggable)

Target is to have the basic performance paraneters of each OTSi
service runni ng between two pl uggabl es exposed. Best for operators
could be to defined TCA (Threshold crossing alerts) for each OIS
service and be notified only when the Threshol ds defined are not net.
Operator shall be able to decide which paraneters and for which OIS
service. But all the paraneters shall be visible if needed by
oper at or s.

Note: Router shall provide also all the possible performance counters
not only for OIS service/Ethernet service etc. but also for the
pl uggabl e itself, as needed for p2p operations as well.

As an exanpl e operators should have the ability to get visibility on
pre- FEC-BER for a given OIS service and see the trend before post-
FEC-BER i s affected

5.1.3.2. Performance managenent of the Ethernet |ink running over the
OrSi service and also of the IP link running over this
Et hernet |ink

TBC
5.2. Inter-domain link validation (valid for coherent pluggable)

Docurnenting the patch cord that connects the port of the coherent
DWDM pl uggable in the routers to the optical node (e.g. to the right
Add/ Drop port of the ROADM is perforned. This manual operation is
prone to human mstakes. It would be highly beneficial for operators
to have a nmean to check/di scover that the right pluggabl e has been
connected to the desired ROADM port. This use case requires the
ability to inject optical power and expose power |evels at coherent
DWDM pl uggabl e si de and at ROADM port side and vice versa to perform
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the right correlation and validation. [TODO is there | ETF work we
can point to? ROADMs usually cannot send signals by thensel ves that
can be retrieved by an attached transponder]

5.3. End-to-end L3VPN L2VPN service nmulti-layer fulfilment with SLA
constraints (TE constraints) (valid for both)

This use case is described in
[I-D.draft-ietf-teas-actn-poi-applicability] for the SR-TE case which
is relevant as target use case for operators. |If new connectivity is
required between the routers and at optical |evel then ful

automati on shall be achieved. The automation of this use case is
consi dered nore for future node of operations (FMJ and has not the
same priority as the previous two use cases.

5.4. Pluggabl e to pluggabl e service Provisioning

The foll owi ng specific coherent DWM pl uggabl e provi si oni ng sub-cases
are identified: ### Manual Day 1 configuration ( ‘valid for coherent
pl uggabl e) Knowi ng the coherent pluggabl e characteristics
(performance and optical inpairments for a specific operational - node-
ID), the optical planning and validation process is perfornmed and the
foll owi ng parameters are communi cated by optical teamto |P team

nonmi nal -central -frequency, tx-output-power, operational-node-ID and
appl i cabl e threshold settings so that the coherent pluggables at both
ends in the routers can be correctly configured in a nmanual way. In
addition to the coherent pluggable configuration, the optical team
needs to properly configure the Media Channel in the |line system DWDM
net wor k.

5.4.1. Senmi-manual Day 1 configuration ( ‘valid for coherent pluggable’ )

Sane optical planning and validation is perforned first by optica
team and then paraneters are provided to MDSC operations engi neer so
that they can be set-up in the corresponding router’ s pluggabl es.

5.4.2. Seni-Automated Day 1 configuration with Path Conputation API
request ( ‘valid for coherent pluggable’ )

In this use case the start of the pluggable to pluggable connectivity
is triggered by the connectivity needs of a packet service (slice,
vpn, etc...). In the context of ACTC, the process would start with
MDSC receiving the service request (e.g. L3VPN) (or service
provisioning froma GJ) and the MDSC determ nes that new optica
connectivity is needed between two ZR/ ZR+ pl uggabl es which are

al ready physically connected (patch cord) to ROADM nodes ports. NMDSC
sends a path conputation request to the O-PNC asking for a specific
MC/ NMC bet ween source Miux/ Dmux and destination Mux/Dnux for a target
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bitrate (e.g. 400G and O-PNC in coordination with planning too

cal culates the optical path (after successful PCE conputation) for
this given bitrate (e.g. 400G with a specific operational -node-1D
supported by these coherent pluggables. It validates the optica
pat h defining the central -frequency, output-power, operational-node-
IDto be configured in the coherent pluggables. O PNC updates the
MDSC of successful optical path creation exposing this new optica
path to the MDSC al ong with the nom nal -central -frequency, the
target - out put - power, the operational -node-ID for which this MJ NMC
was created, etc. The MDSC requests the relevant PNC to configure
both source and target pluggables with the cal cul ated paraneters.
[TODO Rewite in architecture neutral nanner]

MDSC uses the coherent pluggable CRUD data nodel to be used on MPI to
configure the correspondi ng ZR+ connection (OIS service) in the
source and destination coherent pluggables. This operation is
supported by the PNC which will be in charge also to turn-on the

| aser and conplete the optical path set-up. At this point the
optical path will be noved to operational state and the Packet
traffic starts to fl ow

[TODO this section is a description for a procedure. Can it instead
be translated in a use-case?)]

5.4.3. Fully automated Day 1 configuration
(For future discussions)

5.5. 4. End-to-end L3VPN L2VPN service multi-layer provisioning with
SLA constraints (TE constraints) (valid for both)

This use case is described in
[I-D.draft-ietf-teas-actn-poi-applicability] for the SR-TE case which
is relevant as target use case for operators. |If new connectivity is
required between the routers and at optical |evel then ful

aut onati on coul d be achi eved. However considering PMO (Present Mde
of Operation) in nost operators, before an optical path is setup

ei ther between two native transponders or between two coherent

pl uggables in routers, a detailed optical planning and validation is
typically required. So, the automation of this use case is
considered nore for future node of operations (FMJ and has not the
same priority as the previous two use cases. [TODO explain how the
need for additional optical connectivity is triggered. VPN often
does not carry a bandwidth information, so it is hard to figure out
when it is "full". Even then the renediation action may be a
reroute.]
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5.

8.

8.

6. End-to-end L3VPN L2VPN service multi-layer with SLA constraints
(TE constraints) with optical restoration support (valid for both
but here focusing on the coherent pluggable)

This use case has not the same priority as the previous ones as
protection in multi-layer Core/Backhaul networks is usually
implemented at IP layer (e.g. FRRwith RSVP-TE, TlI-LFA with SR and SR
policies in SRRTE) to avoid proven protection races. a. ZR+ links
over DWDM network can be considered out of the LO control plane so
that no restoration is applied to those links b. ZR+ |links over DWM
network can be considered part of the LO control plane but no
restoration is enabled for those links c. ZR+ |inks over DWM
network can be considered as part of the LO control plane with
restoration enabled for those |inks but nom nal -central -frequeny is
mai nt ai ned unchanged after LO restoration. Only output-power could
be tuned for the new restored path determ ned by the LO control plane
d. ZR+ links over DWDM network can be considered as part of the LO
control plane with restoration enabled for those |Iinks and nom nal -
central -frequency and out put power need to be tuned for the new
restored path determned by the LO control plane. [TODO Unclear
description]

Security Considerations
TBD
I ANA Consi derati ons
Thi s document has no | ANA acti ons.
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