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Abstract

This document defines & YANG module for managing flexi-grid optical
networks. The model defined in this document specifies a flexi-grid
traffic engineering database that is used to describe the topology of
& flexi-grid network. It is based on and augments existing YANG
models that describe network and traffic engineering topologies

The YANG data model defined in this document conforms to the Network
Management Datastore Architecture (NMDA).
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Abstract
This document defines a YANG model for manasging flexi-grid optical
tunnels {media-channels), complementing the information provided by

the flexi-grid topology model.

The YANG dats model defined in this document conforms to the Network
Management Datastore Architecture (MNMDA) .
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Current Situation

* Flexi-Grid Topology progress has been paused

* Why, Which, How, When?
* A summary of the documents impacted
* What has been affected?
* How to address the requirements and new scenarios?
* What do we intend to do with the affected documents?



Which Documents are Affected?

* Several are affected, but specifically these are currently WIP:
* YANG Data Model for WSON Tunnel
* YANG Data Model for Flexi-Grid Topology
* YANG Data Model for Flexi-Grid Tunnels
* YANG Data Model for Optical Transport Network Topology
* YANG Data Model for Optical Transport Network Tunnels
* YANG Data Models for Optical Path Computation

* We also need to consider indirect impact on other CCAMP
documents

e Such as, YANG Data Model for Optical Impairment-aware Topology



New Requirements have Emerged

* Current optical models are single technology specific
* WSON, Flexi-Grid, OTN, Ethernet, Et al.

* Growing requirements
* Operators want a single model that can show multi-technology topologies
* Current models do not support mixed technology environments
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New Requirements Would Provide

* Modular Optical Data Model to Support Multiple Technologies

* A new modular model approach would support
* Asingle view of a multi-technology optical network
* Show multi-technology information and interface association
* Provide multiple views of multi-technology optical network

* Physical Optical Data Model

* Possible future work, but out of scope for now
* Expose physical topology as required
* Physical layer technologies are nuanced and can be vendor specific



New Scenarios that Would be Supported

* Support for:
* Single Topology Instance with Multi-Technology
* Multiple Topology Instance with Single-Technology
* Multiple Topology Instance with Multi-Technology




1. Single Topology Multi-Technology
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2. Multiple Topology Instance with Single-
Technology
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The Good, The (not so) Bad

* Benefits
* Minor changes to the existing models
* Will support multiple deployment scenarios and technologies
* Provides tool for optimisation across multiple technologies
* If the model is modular, provides better future proofing

* There will be a slight delay to the CCAMP optical model development
* The need to recall and reissue the existing I-Ds
* We will need to if now as the changes are not backwards compatible

* We must be mindful of
* Scalability issues and impact for large networks
* Potential implementation complexity if providing multiple deployment “options”



What to do with the EXxisting |-Ds

* Which documents to update, and/or merge:
* YANG Data Model for WSQN Tunnel Merge the I-Ds and models
* YANG Data Model for Flexi-Grid Tunnels
* YANG Data Model for Flexi-Grid Topology } Move back to WG
* YANG Data Model for Optical Transport Network Topolo¢fyRemain, Update the models
* YANG Data Models for Optical Path Computation } ID remains, and merge the models
* YANG Data Model for Optical Transport Network Tunnels
« YANG Data Models for OTN Path Computation F Unaffected



Proposed Next Steps and Actions

1. Flexi-Grid and OTN Topology, data models
* We will keep technology specific models, but those post-WG LC will be recalled to make some adjustments

* Existing WG documents will be resubmitted with adjustments

2. Short-term: Develop guideline text and expand usage examples for optical data models
* Using single-layer multi-technology models, for instance how WSON and Flexi-Grid could be used

* Using multi-layer multi-technology models, such as Flexi-Grid, OTN, and Ethernet
* Where to document the usage, in the technology model I-Ds (some duplication), or a new Applicability I-D?

3. Long-term: Investigate and develop (if needed) a new Layer-0 Model

* General solution that applies to higher-technology layers

* These would be used with existing higher-layer technology models
* This would apply to both single-technology and multi-technology models



Conclusion

* Workplan for our Weekly Calls

* What will be working on during our weekly calls?

* YANG Changes and issues for specific examples

* Starting with single topology instance that supports a multi-layer network
* Agreeing applicability text and model usage examples
e Restart work on Layer-0 Tunnels and Path Computation

* Call Info
* Thursday, 14:00 (CET)
* CCAMP WebEx Details
* https://ietf.webex.com/ietf/j.php?MTID=malca3bcec716fe1ff93e0a28b3558294
* Join by meeting number
* Meeting number (access code): 2422 698 1495
* Meeting password: 6UbM2tEJJd6



https://ietf.webex.com/ietf/j.php?MTID=ma1ca3bcec716fe1ff93e0a28b3558294

Back slides as needed

* Proposed YANG Changes and Gaps



Single topology Instances across an MLN

* Problem and Possible Resolution

e Use multi-inheritance to expose a single topology instance across flexi-grid, OTN
and ETH networks

* This would require identifying the type of nodes, links and LTPs

| +--rw tet:te-topology!

| +--ri flexigt:flexi-grid-topology!
| +--rw otnt:otn-topology!
|

+--rw eth-tet:eth-tran-topology!

* An entirely new YANG model

* This would define different models to report flexi-grid topology in single-layer and multi-layer cases



Single topology Instances across an MLN

Indicates it is a TE node

e Current YANG Model (Node)

+--rw node* [node-id]
+--rw node-1id
+--rw tet:te-node-i

node-id
? te-types:te-node-id Indicates it is a WDM flexi-grid node

+--rw tet:te!

4o ) ) .
l rw te-node-attributes Missing information about whether
| e the node is an OTN or an ETH node

+--rw flexigt:flexi-grid-node!

* |s the type of node information needed?
* Could be inferred from the type of Links terminated by the node?



Single topology Instances across an MLN

e Current YANG Model (LTP)

+--rw nt:termination-point* [tp-1i

+--rw tp-id

+F-Tw tetTte-tp-1
+--Tw tet:te!

Indicates it is a TE LTP

tp-id

te-types:te-tp-id

++--rw interface-switching-capability*

[switching-capability encoding}

+--rw otnt:otn-1tp!

Indicates whether the LTP is a WSON, flexi-grid, OTN or
ETH LTP

Indicates that the LTP is an OTN LTP
Duplicated information with interface-switching-capability

+--rw otnt:client-svc!

+--rw eth-tet:1ltp-mac-address?

| yang:mac-address

+--rw eth-tet:...

+--rw eth-tet:eth-svc!

\

* Is the type of LTP information needed?
* Could be inferred from the type of Links terminated by the LTP?

Indicates that the LTP is a CBR client LTP

Indicates that the LTP is a ETH client LTP




Single topology Iinstances across an MLN

e Current YANG Model (Link)
+--rw nt:link* [link-id]
+--rw link-1id link-1d
+--rw source

+--rw destination

Indicates that the Link is a CBR client Link

Indicates it is a TE LTP

Indicates whether the Link is a WSON, flexi-grid, OTN or
ETH Link or any combination.

+--rw otnt:client-svc!

+--rw tet:te!
+--rw te-link-attributes

+- - 1 - 1 Lng- 11lity* Indicates that the Link is an OTN Link

! [ switching -C pabilit e : Duplicated information with interface-switching-capability

Missing information about whether the Link is an ETH client

+--rw otnt:otn-1link! Link




Single topology Instances across an MLN

e Current YANG Model (Link Bandwidth)

+--rw label-restrictions

+--rw label-restriction* [ind
+--rw restriction? enum

ex]
eration

+--rw _jndex uint
+--rw flexgt:grid-type?
+--rw flexgt:priority?
+--rw flexgt:flexi-grid

32
identityref

uint8

I n
+--rw otnt:otn-label-range

- —

I .
+--rw eth-tet:tag-type?

etht-types:eth-tag-type /////////

Flexi-grid label restrictions

OTN label restrictions

ETH label restrictions

* How to indicate whether the label range is for flexi-grid, OTN or ETH?

* The Link can be multi-layer but each label restriction applies only to one layer




Single topology Instances across an MLN

* Current YANG Model (Label Restrictions)

+--rw max-link-bandwidth
| +--rw te-bandwidth

+--rw (technology)? OTN Link Bandwidth

+--:(generic)
+--rw generic? te-bandwidth
: (otnt:otn)

|
|
|
|

| |

|| +o

| | | +--rw otnt:otn
|| |

| -

||

Soc ETH Link Bandwidth
: (eth-tet:eth) /////////

+--rw eth-tet:eth-bandwidth? uint64

* How to represent the bandwidth in case of a multi-layer link
supporting both ETH and OTN?
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