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Status of this Meno

This Internet-Draft is submitted in full conformance with the

provi sions of BCP 78 and BCP 79. This document may not be nodifi ed,
and derivative works of it nmay not be created, except to publish it
as an RFC and to translate it into | anguages ot her than English.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (IETF), its areas, and its working groups. Note that
ot her groups may al so distribute working docunents as Internet-
Drafts.

Internet-Drafts are draft docunments valid for a nmaxi num of six

nmont hs and nay be updated, replaced, or obsol eted by other docunents
at any tine. It is inappropriate to use Internet-Drafts as
reference material or to cite themother than as "work in progress.”

The list of current Internet-Drafts can be accessed at
http://ww.ietf.org/ietf/lid-abstracts.txt

The list of Internet-Draft Shadow Directories can be accessed at
http://ww.ietf.org/shadow htm

This Internet-Draft will expire on January 3, 2018
Copyright Notice

Copyright (c) 2017 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunent is subject to BCP 78 and the | ETF Trust’'s Legal
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunents
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carefully, as they describe your rights and restrictions with
respect to this docunent. Code Conponents extracted fromthis
docunent nust include Sinplified BSD License text as described in
Section 4.e of the Trust Legal Provisions and are provided wi thout

warranty as described in the Sinplified BSD License.

Abst r act

Thi s docunent defines a YANG nodel for managing flexi-grid optica
medi a channel s, conpl enenting the information provided by the

flexi-grid TED nodel
It is also grounded on ot her defined YANG abstract nodels.

Tabl e of Contents

1. Introduction ........ .. ...
2. Conventions used in this docunment ....................
3. Flexi-grid nmedi a-channel overview ....................
4. Exanple of use ........ . . ..
5. Media Channel YANG Model ......... . .. . ...

5.1. YANG Model - Tree .. ... i

5.2. YANG Model - Code ......... ... . .. ...

5. 3. LiCense . ... .
6. Security Considerations ............ ... ...
7. TANA Considerati onsS ......... i
8. ReferenCes . ....... ..

8.1. Normative References ........... ... ...,
8.2. Informative References .......... ... . ...
9. Contributors ........ ... e
10. Acknow edgments . ... .. ... ...
Aut hor s’ Addr €SSES . ... it

1. Introduction

Transport networks are evolving fromcurrent DWDM systens towards
el astic optical networks, based on flexi-grid transn ssion and

swi tching technol ogi es [ RFC7698]. Such technol ogy ains at

i ncreasi ng

both transport network scalability and flexibility, allow ng the

optim zation of bandw dth usage.
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While [I-D. draft-vergara-ccanp-flexigrid-yang] focuses on flexi-grid
obj ects such as nodes, transponders and |inks, this docunent presents
a YANG nodel for the flexi-grid medi a-channel. This YANG nodul e
defines the whole path froma source transponder or node to the
destination through a nunber of internediate nodes in the flexi-grid
net wor k.

This docunent identifies the flexi-grid nedi a-channel conponents,
paranmeters and their values, characterizes the features and the
performances of the flexi-grid elements. An application exanple is
provi ded towards the end of the docunent to better understand
their utility.

2. Conventions used in this docunent

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [RFC2119].

In this docunment, these words will appear with that interpretation
only when in ALL CAPS. Lower case uses of these words are not to be
interpreted as carrying RFC 2119 significance.

In this docunent, the characters ">>" preceding an indented |ine(s)
i ndi cates a conpliance requirenent statenent using the key words
|isted above. This convention aids reviewers in quickly identifying
or finding the explicit conpliance requirenents of this RFC

3. Flexi-grid nedia-channel overview

The present nodel defines a flexi-grid nedia-channel nainly
conposed of:

- source address

- source flexi-grid port

- source flexi-grid transponder

- destination address

- destination flexi-grid port

- destination flexi-grid transponder

- Alist of links that defines the path

- Oher optical attributes

Each path can be a nedi a-channel (only defined by source and
destination node) or a network nedi a-channel (aditionally needs
source and destination transponders). Therefore, all the attributes
are optional to support both situations.
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This is achieved by a conbination of the traffic engi neering tunne
attributes explained in [I-D.draft-ietf-teas-yang-te] and augnents
when necessary. For instance, source address, source flexi-grid
transponder, destination address and destination flexi-grid
transponder attributes are directly taken fromtunnel, whereas other
attributes such as source flexi-grid port, destination flexi-grid
port are defined, as they are specific for flexi-grid.

4. Exanpl e of use

In order to explain how this nodel is used, we provide the follow ng
exanpl e. An optical network usually has nultiple transponders,
switches (nodes) and |inks between them Figure 1 shows a sinple
t opol ogy, where two physical paths interconnect two optica
transponders.

Medi a channel

< >
Pat h x
< T NN N S~ >
S + S +
Link 1 |Flexi-grid|] Link 2 |Flexi-grid| Link 3
e node |<-------- >| node | <---.
I I B I I C I I
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I / I /
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| ARRREEER + |
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e N S >
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Figure 1. Topol ogy exanpl e.

After the nodes, links and transponders have been defined using
[I-D.draft-vergara-ccanp-flexigrid-yang], we can configure the
medi a- channel fromthe information we have stored in the
flexi-grid TED, by querying which elenents are avail able, and

pl anni ng the resources that have to be provided on each situation
Note that every element in the flexi-grid TED has a reference, and
this is the way in which they are called in the nmedi a- channel
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1. Depending on the case, it is possible to define either the source
and destination node ports, or the source and destinati on node
and transponder. In our case, we would define a network nedia
channel, with source transponder A and source node B, and
destination transponder E and destination node C. Thus, we are
going to follow path x.

2. Then, for each Ilink in the path x, we indicate which channel we
are going to use, providing information about the slots, and what
nodes are connect ed.

3. Finally, the flexi-grid TED has to be updated with each el enent
usage status each tine a nedia channel is created or torn down.

5. Medi a Channel YANG Model
5.1. YANG Model - Tree

nmodul e: ietf-flexi-grid-nedi a-channe
augrment /te:te/te:tunnels/te:tunnel/te:config:
+--rw source-port? fg-ted: flexi-grid-node-port-ref
+--rw destination-port? fg-ted:flexi-grid-node-port-ref
+--rw effective-freq-sl ot
+--rw N? i nt 32
+--rw M i nt32
augrment /te:te/te:tunnels/te:tunnel/te:state:
+--ro source-port? fg-ted: flexi-grid-node-port-ref
+--ro destination-port? fg-ted: flexi-grid-node-port-ref
+--ro effective-freq-slot
+--ro N? i nt 32
+--ro M i nt32
augnment /te:tel/te:lsps-state/te:lsp

+-ro N? i nt32

+-ro M i nt32

+--ro source-port? fg-ted: flexi-grid-node-port-ref
+--ro destination-port? fg-ted:flexi-grid-node-port-ref
+--ro |ink? fg-ted:flexi-grid-link-ref
+--ro bidirectional ? bool ean
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5.2. YANG Model - Code

<CODE BEG NS> file "ietf-flexi-grid-nmedia-channel @017-07-03. yang"
nodul e ietf-flexi-grid-nedia-channel {
yang-version 1.1;

namespace
"urn:ietf:parans: xm :ns:yang:ietf-flexi-grid-nedia-channel”
prefix "fg-nc";

inmport ietf-flexi-grid-ted {
prefix "fg-ted"
}

inmport ietf-te {
prefix "te";
}

import ietf-network {
prefix "nd";
}

organi zati on
"I ETF CCAMP Wor ki ng G oup";
cont act
"Editor: Jorge Lopez de Vergara
<j orge. | opez_vergara@am es>"

description
"This nodul e contains a collection of YANG definitions for
a Flexi-Gid nedi a channel

Copyright (c) 2017 | ETF Trust and the persons identified as
authors of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or
wi t hout nodification, is permtted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD

Li cense set forth in Section 4.c of the |ETF Trust’'s Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info).";

revision 2017-07-03 {
description
"version 0.";

reference
"RFC XXX: A Yang Data Mdel for Flexi-Gid nedia-channels";
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groupi ng fl exi-grid-nedi a-channel {

description
"Medi a association that represents both the topol ogy
(i.e., path through the nmedia) and the resource
(frequency slot) that it occupies. As a topol ogica
construct, it represents a (effective) frequency sl ot
supported by a concatenation of nedia elenments (fibers,
anplifiers, filters, switching nmatrices...). This term
is used to identify the end-to-end physical |ayer entity
with its corresponding (one or nore) frequency slots
|l ocal at each link filters.";

reference "rfc7698"

| eaf source-port {
type fg-ted:flexi-grid-node-port-ref;
description "Source port";

| eaf destination-port {
type fg-ted:flexi-grid-node-port-ref;
description "Destination port";

}

contai ner effective-freg-slot {

description "The effective frequency slot is an attribute
of a nmedi a channel and, being a frequency slot, it is
described by its nom nal central frequency and sl ot

wi dth";
reference "rfc7698";
| eaf N {
type int32;

description
"I's used to deternine the Nom nal Centra
Frequency. The set of nom nal central frequencies
can be built using the follow ng expression:

f = 193.1 THz + n x 0.00625 THz,

where 193.1 THz is ITUT '’ anchor frequency' ' for
transm ssion over the C band, n is a positive or
negative integer including O."

reference "rfc7698";

}
| eaf M {
type int32;
description
"I's used to deternmine the slot width. A slot width
is constrained to be Mx SWG (that is, Mx 12.5 GHz),
where Mis an integer greater than or equal to 1."
reference "rfc7698";
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groupi ng |ink-channel-attributes {
description
"A link channel is one of the concatenated el enents of
the medi a channel .";
| eaf N {
type int32;
description
"I's used to determ ne the Nomi nal Central Frequency.
The set of nominal central frequencies can be built
using the foll owi ng expression
f = 193.1 THz + n x 0.00625 THz,
where 193.1 THz is ITU-T ' anchor frequency’’ for
transm ssion over the C band, n is a positive or
negative integer including 0."
reference "rfc7698";

}
| eaf M {
type int32;
description
"I's used to deternine the slot width. A slot
width is constrained to be Mx SWs (that is,
Mx 12.5 GHz), where Mis an integer greater than
or equal to 1.";
reference "rfc7698"
}
| eaf source-port {
type fg-ted:flexi-grid-node-port-ref;
description "Source port of the link channel”
}
| eaf destination-port {
type fg-ted:flexi-grid-node-port-ref;
description "Destination port of the |link channel”

}
leaf link {
type fg-ted:flexi-grid-link-ref;
description "Link of the |ink channel”;
}
| eaf bidirectional {
type bool ean;
description
"Determ nes whether the link is bidirectional or
not";
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/* Augnent for nedi a-channel */
augrment "/te:te/te:tunnels/te:tunnel/te:config" {
when "/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/
fg-ted:flexi-grid-network"{
description "Augrment only for Flexigrid network.";
}

description "Augnment tunnel wth nedi a-channel config";

uses flexi-grid-nedi a- channel

augnment "/te:te/te:tunnels/te:tunnel/te:state" {
when "/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/
fg-ted: flexi-grid-network"{
description "Augment only for Flexigrid network.";

uses flexi-grid-medi a- channel
description "Augnment tunnel w th nedi a-channel state"

}

/* Augnent for LSP */
augment "/te:te/te:lsps-state/te:lsp" {
when "/ nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/
fg-ted:flexi-grid-network"{
description "Augrment only for Flexigrid network.";

uses |ink-channel -attri butes;
description "Augment LSP for paths";

}
}
<CODE ENDS>
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5.3. License

Copyright (c) 2017 | ETF Trust and the persons identified as authors
of the code. Al rights reserved.

Redi stribution and use in source and binary forns, with or wthout
nodi fication, are permtted provided that the followi ng conditions
are met:

0 Redistributions of source code nust retain the above copyright
notice, this list of conditions and the follow ng disclainer.

0 Redistributions in binary form nust reproduce the above copyri ght
notice, this list of conditions and the follow ng disclainer in
t he documentation and/or other materials provided with the
di stribution.

0 Neither the nanme of Internet Society, |ETF or I ETF Trust, nor the
nanes of specific contributors, nmay be used to endorse or pronote
products derived fromthis software w thout specific prior
witten pernission

TH' S SOFTWARE | S PROVI DED BY THE COPYRI GHT HOLDERS AND CONTRI BUTORS
"AS |I'S" AND ANY EXPRESS OR | MPLI ED WARRANTI ES, | NCLUDI NG BUT NOT
LIMTED TO, THE | MPLI ED WARRANTI ES OF MERCHANTABI LI TY AND FI TNESS
FOR A PARTI CULAR PURPCSE ARE DI SCLAI MED. I N NO EVENT SHALL THE
COPYRI GHT OANER OR CONTRI BUTORS BE LI ABLE FOR ANY DI RECT, | NDI RECT,
| NCI DENTAL, SPECI AL, EXEMPLARY, OR CONSEQUENTI AL DAMAGES (| NCLUDI NG
BUT NOT LI M TED TO, PROCUREMENT OF SUBSTI TUTE GOCDS OR SERVI CES;
LOSS OF USE, DATA, OR PROFITS; OR BUSI NESS | NTERRUPTI ON) HOWEVER
CAUSED AND ON ANY THECRY OF LI ABILITY, WHETHER | N CONTRACT, STRICT
LI ABI LI TY, OR TORT (| NCLUDI NG NEGLI GENCE OR OTHERW SE) ARI SING I N
ANY WAY QUT OF THE USE OF TH S SOFTWARE, EVEN | F ADVI SED OF THE
POSSI Bl LI TY OF SUCH DAMAGE

6. Security Considerations

The transport protocol used for sending the managed informati on MJST
support authentication and SHOULD support encryption

The defined data-nodel by itself does not create any security
i nplications.

7. | ANA Consi derations
The nanespace used in the defined nodels is currently based on the
METRO- HAUL project URI. Future versions of this docunent could

register a URI in the |ETF XM. registry [RFC3688], as well as in the
YANG Modul e Nanes registry [ RFC6020].
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