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Abst ract

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 can be constructed from equi pments utilizing any of
a nunber of different transport technol ogi es such as the evol ving
Optical Transport Networks (OIN) or packet transport as provided by
the MPLS-Transport Profile (MPLS-TP)

This draft describes a YANG data nodel to describe the topol ogi es of
an Optical Transport Network (OIN). It is independent of contro

pl ane protocol s and captures topol ogical and resource rel ated
information pertaining to OIN. This nodel enables clients, which
interact with a transport domain controller via a REST interface, for
OTN topol ogy rel ated operations such as obtaining the rel evant

t opol ogy resource information.

Requi rement s Language

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].

Status of This Meno

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

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a nmaxi num of six nonths
and nay be updated, replaced, or obsoleted by other docunents at any
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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 April 29, 2017
Copyright Notice

Copyright (c) 2016 | 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 Lega
Provisions Relating to | ETF Docunents
(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunment. Please review these docunents
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 without warranty as
described in the Sinplified BSD License.
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1. I nt roduction

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 can be constructed of equipnents utilizing any of a
nunber of different transport technol ogies such as the Optica
Transport Networks (OTN) or packet transport as provided by the MPLS-
Transport Profile (MPLS-TP)
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Thi s docunent defines a data nodel of an OIN network topol ogy, using
YANG [ RFC6020]. The nodel can be used by an application exposing to
a transport controller via a REST interface. Furthernore, it can be
used by an application for the foll owing purposes (but not limted
to):

0 To obtain a whole view of the network topology information of its
i nterest;

0 To receive notifications with regard to the infornmation change of
the OIN topol ogy;

0 To enforce the establishnment and update of a network topology with
the characteristic specified in the data nodel, e.g., by a client
controller;

The YANG nodel defined in this draft is independent of control plane
protocol s and captures topology related information pertaining to an
Optical Transport Networks (OIN)-electrical |layer, as the scope
specified by [RFC7062] and [ RFC7138]. Furthernore, it is not a

st and- al one nodel, but augnenting fromthe TE topol ogy YANG node
defined in [I-D.ietf-teas-yang-te-topo].

Optical network technol ogies, including fixed Dense Wavel ength
Switched Optical Network (WSON) and flexible optical networks
(a.k.a., flexi-grid networks), are covered in
[I-D.ietf-ccanmp-wson-yang] and [I-D.vergara-ccanp-fl exigrid-yang],
respectively.

2. Term nol ogy and Notations
A simplified graphical representation of the data nodel is used in
this docunment. The neaning of the synbols in the YANG data tree
presented later in this draft is defined in
[I-D.ietf-netnod-rfc6087bis]. They are provided bel ow for reference.
o Brackets "[" and "]" enclose |ist keys.

0 Abbreviations before data node names: "rw' neans configuration
(read-wite) and "ro" state data (read-only).

0 Synbols after data node names: "?" neans an optional node, "!"
means a presence container, and "*" denotes a list and leaf-Ilist.

o Parentheses encl ose choi ce and case nodes, and case nodes are al so
marked with a colon (":").
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o Ellipsis ("...") stands for contents of subtrees that are not
shown.

3.  YANG Data Mdel for OTN Topol ogy

3.1. the YANG Tree

nmodul e: ietf-otn-topol ogy

augrment /nd: net wor ks/ nd: net wor k/ nd: net wor k-t ypes/tet:te-topol ogy:
+--rw ot n-t opol ogy!

augrment /nd: net wor ks/ nd: net wor k:
+--rw nanme? string

augrment /nd: net wor ks/ nd: net wor k/ nd: node:
+--rw nane? string

augrment /nd: networks/ nd: network/I nk:link/tet:te/tet:config:
+--rw avail abl e-odu-info* [priority]

| +--rwopriority ui nt8

| +--rw odulist* [odu-type]

| +--rw odu-type i dentityref
[ +--rw nunber ? ui nt 16
+--rw di stance? ui nt 32

augrment /nd: networks/ nd: network/Ink:link/tet:te/tet:state:
+--ro avail abl e-odu-info* [priority]

| +--ro priority uint8

| +--ro odulist* [odu-type]

[ +--ro odu-type i dentityref
| +--ro nunber? uintl16
+--ro distance? ui nt 32

augnent /nd: net wor ks/ nd: net wor k/ nd: node/ | nk: t er m nati on- poi nt
/tet:teltet:config:

+--rw client-facing? enpty

+--rw tpn? uintl6

+--rw tsg? i dentityref
+--rw protocol -type? i dentityref
+--rw adapt ati on-type? adapt ati on-type
+--rw si nk- adapt - acti ve? bool ean

+--rw source-adapt-active? bool ean

+--rw tributaryslots
| +--rw val ues* uint8
+--rw support ed- payl oad-types* [index]
+--rw i ndex uint16
+--rw payl oad-type? string
augrment /nd: net wor ks/ nd: net wor k/ nd: node/ | nk: t er mi nati on- poi nt/
tet:te/tet:state:
+--ro client-facing? enpty
+--ro tpn? ui nt 16
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+--ro tsg? i dentityref
+--ro protocol -type? i dentityref
+--ro adaptation-type? adapt ati on-type
+--ro sink-adapt-active? bool ean

+--ro source-adapt-active? bool ean

+--ro tributaryslots

| +--ro val ues* uint8

+--ro support ed- payl oad-types* [index]
+--ro index uint16
+--ro payl oad-type? string

3.2. Explanation of the OIN Topol ogy Data Mde

As can be seen, fromthe data tree shown in Section 3.1, the YANG
nmodul e presented in this draft augments froma nore generic Traffic
Engi neered (TE) network topol ogy data nodel, i.e., the ietf-te-

topol ogy. yang as specified in [I-D.ietf-teas-yang-te-topo]. The
entities and their attributes, such as node, term nation points and
links, are still applicable for describing an OTN topol ogy and the
nmodel presented in this draft only specifies with technol ogy-specific
attributes/information. For exanple, if the data plane conplies with
ITUT G709 (2012) standards, the switching-capability and encodi ng
attributes MIST be filled as OTN-TDM and G 709 ODUk(Di gital Pat h)
respectively.

Note the nodel in this draft re-uses sone attributes defined in ietf-
transport-types.yang, which is specified in
[I-D. shar ma- ccanp- ot n- servi ce- nodel ]

One of the main augnentations in this nodel is that it allows to
specify the type of ODU container and the nunber a |ink can support

per priority level. For exanple, for a ODU3 link, it nay advertise
32*0DU0, 16*0DULl, 4*ODU2 avail able, assuming only a single priority
level is supported. |f one of ODU2 resource is taken to establish a

ODU path, then the availability of this ODU link is updated as
24*0DU0, 12*0DU1, 3*ODU2 available. [If there are equi pment hardware
limtations, then a subset of potential ODU type SHALL be adverti sed.
For instance, an ODU3 link may only support 4*ODU2.

3.3. The YANG Code

<CODE BEG NS> file " ietf-otn-topol ogy@016-10-26. yang"

nmodul e i etf-otn-topol ogy {
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yang- version 1,

nanespace "urn:ietf:paramnms: xm :ns:yang:ietf-otn-topol ogy";
prefix "otntopo";

import ietf-network {
prefix "nd";

}

i mport ietf-network-topology {
prefix "I nk";

}

import ietf-te-topology {
prefix "tet";

}

import ietf-transport-types {

prefix "tran-types";

}

organi zati on
"I nternet Engineering Task Force (I ETF) CCAMP WG'
cont act

WG List: <mailto:ccanp@etf.org>

I D-draft editor
Xi an ZHANG ( zhang. xi an@wuawei . com)
Anurag Sharnma (AnSharma@ nfi nera.conj;

description
"This nodul e defines a protocol independent Layer 1/CDU
t opol ogy data nodel .";

revision 2016-10-26 {
description
"Initial version.";
ref erence
"draft-zhang-ccanp-| 1-t opo-yang-04. t xt";
}

/*
t ypedef
*/

typedef adaptation-type {
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type enuneration {
enum CBR {
description "Constant Bit Rate.";

}
enum ATMrp {
description "ATM VP. ";

}
enum GFP {
description "CGeneric Fram ng Procedure.”;

}
enum NULL {
description "NULL";

}
enum PRBS {
description "Pseudo Random Bi nary Sequence";

enum RSn {
description "SDH SONET section”;
}
enum ODYj - 21 {
description "ODU payl oad type 21";

}
enum ETHERNET _PP- CS {
description "ETHERNET_PP-CS, for ODU 2 only";

}
enum CBRx {
description "CBRx(0.. 1.25@, for ODUO only";
}
enum ODU {
description "Optical Data Unit";
}

}

description
"Defines a type representing the adaptation type
on the termination point.";

}

/*
G oupi ngs
*/

groupi ng ot n-topol ogy-type {

cont ai ner otn-topol ogy {
presence "indicates a topol ogy type of Optical
Transport Network (OIN)-el ectrical |ayer.";
description "otn topol ogy type";
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description "otn-topol ogy-type";
}

groupi ng otn-topol ogy-attributes {

| eaf nane {

type string;

description "the topol ogy nane";
}

description "nanme attribute for otn topol ogy";

}

groupi ng otn-node-attributes {
description "otn-node-attributes”;

| eaf nane {

type string;

description "a nane for this node.";
}
}

grouping otn-link-attributes {
description "otn link attributes";

Iist avail abl e- odu-i nf o
key "priority";
max- el enments "8";

description
"List of ODU type and nunber on this |ink";
| eaf priority {
type uint8 {
range "0..7";
}
description "priority";

}

list odulist {
key "odu-type";

description
"the list of available ODUs per priority |evel"

| eaf odu-type {
type identityref{
base tran-types:tributary-protocol -type;

}
description "the type of ODU';

}
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| eaf nunber {

type uint 16;
description "the nunber of odu type supported”
}
}
}
| eaf distance {
type uint32;
description "distance in the unit of kilonmeters";
}

}

grouping otn-tp-attributes {
description "otn-tp-attributes”

| eaf client-facing {

type enpty;

description
"if present, it means this tp is a client-facing tp.
addi ng/ dropping client signal flow";

}

| eaf tpn {

type uint16 {
range "0..4095";

}

description
"Tributary Port Nunber. Applicable in case of nux services."
reference

"RFC7139: GWPLS Signaling Extensions for Control of Evolving

G 709 Optical Transport Networks."

}

| eaf tsg {
type identityref {
base tran-types:tributary-slot-granularity;
}
description "Tributary slot granularity.”;
ref erence
"G 709/Y.1331, February 2012: Interfaces for the Optica
Transport Network (OIN)";

}

| eaf protocol-type {
type identityref {
base tran-types:tributary-protocol -type;

}
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description "Protocol type for the Ternination Point.";

}

eaf adaptation-type {

type adaptati on-type;

description

"This attribute indicates the type of the supported
adaptation function at the ternination point.";

ref erence

"G 874.1, January 2002: Optical transport network (OTIN)
Pr ot ocol - neutral managenent information nodel for the
network el enent view ";

}

| eaf sink-adapt-active {

type bool ean;

description

"This attribute allows for activation or deactivation of

the sink adaptation function. The val ue of TRUE neans active."

ref erence

"G 874.1, January 2002: Optical transport network (OTN)
Pr ot ocol - neutral managenent information nodel for the
network el enent view ";

}

| eaf source-adapt-active {
type bool ean;
description
"This attribute allows for activation or deactivation of
the sink adaptation function. The val ue of TRUE
means active.";
ref erence
"G 874.1, January 2002: Optical transport network (OTN)
Pr ot ocol - neutral managenent information nodel for
the network el ement view ";

container tributaryslots {
description
"Alist of tributary slots used by the ODU
Termi nation Point.";
| eaf-1ist values {
type uint8;
description
"Tributary slot value.";
ref erence
"G 709/Y.1331, February 2012: Interfaces for the
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Optical Transport Network (OTN)"

}

}

| ist supported-payl oad-types{
key "index";

description "supported payl oad types of a TP";

| eaf index {
type uint 16;
description "payl oad type index";

}

| eaf payl oad-type {

type string;

description "the payl oad type supported by this client
tp";

ref erence
"http://ww.iana. org/assi gnnent s/ gnpl s-si g- paraneters

/ gnpl s-si g- par anet er s. xht m

not: the payload type is defined as the generalized PIDs

in GWLS. ";
}
}
}
/*
* Data nodes
*/

augrment "/ nd: networ ks/ nd: net wor k/ nd: net wor k-t ypes/tet:te-topol ogy" {
uses ot n-topol ogy-type;
description "augnment network types to include otn new ork"

}

augnment "/ nd: net wor ks/ nd: net wor k" {

when "nd: networ k-types/tet:te-topol ogy/otn-topol ogy" {
description "Augnment only for otn network";

}

uses otn-topol ogy-attributes;

description "Augrment network configuration";

}

augrment "/ nd: networ ks/ nd: net wor k/ nd: node" {
when "../nd: network-types/tet:te-topol ogy/ ot n-topol ogy" {
description "Augrment only for otn network";

}
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description "Augnment node configuration”;
uses otn-node-attributes;

}

augrment "/ nd: networks/ nd: network/Ink:link/tet:te/tet:config" {
when "../../../nd:network-types/tet:te-topol ogy/otn-topol ogy" {
description "Augrment only for otn network.";

}

description "Augnment |ink configuration”;

uses otn-link-attributes;

}

augrment "/ nd: networks/ nd: network/Ink:link/tet:te/tet:state" {
when "../../../nd:network-types/tet:te-topol ogy/otn-topol ogy" {
description "Augrment only for otn network.";

}

description "Augnent link state";

uses otn-link-attri butes;

}

augrment "/ nd: net wor ks/ nd: net wor k/ nd: node/ "

+"Ink:term nation-point/tet:te/tet:config" {

when "../../../../nd:network-types/tet:te-topol ogy/otn-topol ogy" {
description "Augrment only for otn network";

}

description "OIN TP attri butes config in a ODU topol ogy.";

uses otn-tp-attributes;

}

augrment "/ nd: net wor ks/ nd: net wor k/ nd: node/ "
+"Ink:term nation-point/tet:te/tet:state” {
when "../../../../nd: network-types/tet:te-topol ogy/otn-topol ogy" {
description "Augrment only for otn network";
}
description "OIN TP attributes state in a ODU topol ogy.";
uses otn-tp-attributes;
}
}

<CODE ENDS>
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4. | ANA Consi derations
TBD.

5. Manageabi lity Considerations
TBD.

6. Security Considerations

The data following the nodel defined in this draft is exchanged via,
for exanple, the interface between an orchestrator and a transport
network controller. The security concerns nentioned in
[I-D.ietf-teas-yang-te-topo] for using ietf-te-topol ogy.yang node

al so applies to this draft.

The YANG nodul e defined in this docunent can be accessed via the
RESTCONF protocol defined in [I-D.ietf-netconf-restconf], or maybe
via the NETCONF protocol [RFC6241].

There are a nunber of data nodes defined in the YANG nodul e which are
writable/creatable/deletable (i.e., config true, which is the
default). These data nodes may be considered sensitive or vul nerable
in some network environnents. Wite operations (e.g., POST) to these
data nodes without proper protection can have a negative effect on
net wor k operati ons.

Editors note: to list specific subtrees and data nodes and their
sensitivity/vulnerability.
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