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Abst ract

This meno defines a yang nodel for managi ng Optical parameters
associ ated with Dense Wavel ength Divi sion Miltipl exi ng (DWDM
interfaces. This is to support the optical paranmeters described in
ITUT G 698.2. [ITU G598. 2]

The Yang nodel defined in this meno can be used for Optical
Par anmet ers noni toring and/ or configuration of the endpoints of Black
Li nks.
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1. Introduction

This meno defines objects for managi ng Optical paraneters associ ated
with Wavel ength Division Miltiplexing (WDM systens in accordance
with the optical interface defined in G 698.2 [I|TU. G698. 2]

Bl ack Link approach allows supporting an optical transmitter/receiver
pair of one vendor to inject a DWDM channel and run it over an
optical network conposed of anplifiers, filters, add-drop

mul ti plexers froma different vendor. Fromarchitectural point of
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view, the "Black Link" is a set of pre-configured/qualified network
connections between the G 698.2 reference points S and R The bl ack
links will be managed at the edges (i.e. the transmitters and
receivers attached to the S and R reference points respectively) for
the relevant paraneters specified in G 698.2 [ITU. G698.2], G 798
[1TU Gr98], G 874 [ITU.3B74], and the performance paraneters
specified G 7710/Y.1701 [ITU-T G 7710] and and G 874.1 [ITU. GB74. 1].

The G 698.2 [ITU. G698. 2] provides optical parameter values for
physical layer interfaces of Dense Wavel ength Division Miltiplexing
(DWDM systens primarily intended for netro applications which
include optical anplifiers. Applications are defined in G 698.2
[1TU G698. 2] using optical interface paraneters at the single-channe
connection points between optical transmitters and the optica

mul ti pl exer, as well as between optical receivers and the optica
demul tiplexer in the DADM system This Recommendati on uses a

met hodol ogy whi ch does not specify the details of the optical Iink
e.g. the maximumfibre Iength, explicitly. The Reconmendati on
currently includes unidirectional DADM applications at 2.5 and 10
Goit/s (with 100 GHz and 50 GHz channel frequency spacing). Wrk is
still under way for 40 and 100 Ghit/s interfaces. There is
possibility for extensions to a | ower channel frequency spacing.
This docunment specifically refers to the "application code" defined
inthe G 698.2 [ITU G698.2] plus few optical paraneter not included
in the application code definition

This draft refers and supports the draft-kunze-g-698-2- managenent -
control -framework

The Yang Model, reporting the Optical paraneters and their val ues,
characterizes the features and the perfornmances of the optica
components and allow a reliable black Iink design in case of nulti
vendor optical networKks.

2. The Internet-Standard Managenment Franmewor k
For a detailed overview of the docunments that describe the current
I nt ernet - Standard Managenent Framework, please refer to section 7 of
RFC 3410 [ RFC3410].
This nmeno specifies a Yang nodel for optical interfaces.

3. Conventions
The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",

"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "COPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119] In
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the description of ODs the convention: Set (S) Get (G and Trap (T)
conventions will describe the action allowed by the paraneter.

4, Overview

Figure 1 shows a set of reference points, for the Iinear "black |ink"
approach, for single-channel connection (Ss and Rs) between
transmitters (Tx) and receivers (Rx). Here the DWM network el ements
include an OM and an OD (which are used as a pair with the opposing
el ement), one or nore optical anplifiers and may al so include one or
nmor e OADMs.

e +
Ss | DVWDM Net wor k El enent s | Rs
Ml N B N
Tx L1----]->| \ Fo----- + Fo----- + [--]-->Rx L1
t---t | | to----- + | | +--+
to--t || | || | || | +--+
TX L2----|->] OM|-->]------ [->] OADM |--]------ |->] OD|--]-->Rx L2
AR N B | | I A R e
st SR NN B B NSRS + T N e
TX L3----]-3] / | DVWDM | | » | DVDM | \ |--]-->Rx L3
+---+ | |/ | Link +----|--]----+ Link | \ +--+
R R + | | Hommmmm +
+--+ -+
| |
Rs v | Ss
e + - +
| RxLx | | TxLx |
e + - +
Ss = reference point at the DWDM network el ement tributary output
Rs = reference point at the DWM network el enent tributary input
Lx = Lambda Xx
OM = Optical Mix

OD = Optical Denux
OADM = Optical Add Drop Mix
fromFig. 5 1/G 698. 2
Fi gure 1: Linear Black Link
G 698.2 [ITU. 698. 2] defines also R ng Black Link configurations

[Fig. 5.2/G 698.2] and Bidirectional Black Link configurations [Fig.
5.3/ G 698. 2]
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4.1. Optical Paraneters Description

The bl ack links are managed at the edges, i.e. at the transmtters
(Tx) and receivers (Rx) attached to the S and R reference points
respectively. The paraneters that could be nanaged at the black Iink
edges are specified in G 698.2 [ITU G698.2] section 5.3 referring the
"application code" notation

The definitions of the optical paraneters are provided below to
increase the readability of the docunent, where the definition is
ended by (G the paraneter can be retrieve with a CGET, when (S) it
can be provisioned by a SET, (G S) can be either GET and SET.

4.1.1. Rs-Ss Configuration

The Rs-Ss configuration table allows configuration of Wavel engt h,
Power and Application codes as described in [I1TU G698.2] and G 694.1
[1TU. G894. 1]

Thi s paraneter report the current Transceiver Qutput power, it can be
either a setting and neasured value (G S).

Wavel ength Val ue (see G 694.1 Table 1):
This paranmeter indicates the wavel ength value that Ss and Rs wil |
be set to work (in THz). See the details in Section 6/G 694.1 (G
S) .

Nunmber of Vendor Transceiver C ass Supported
This paraneter indicates the nunber of Vendor Transceiver codes
supported by this interface (Q.

Si ngl e- channel application codes(see G 698. 2):
This paranmeter indicates the transceiver application code at Ss
and Rs as defined in [ITU (698.2] Chapter 5.4 - this paranmeter can
be called Optical Interface Identifier Ol as per [draft-
martinelli-wson-interface-class](Q.

Nunber of Single-channel application codes Supported
This parameter indicates the nunmber of Single-channel application
codes supported by this interface (G.

Current Laser Qutput power:
Thi s paraneter report the current Transceiver Qutput power, it can
be either a setting and nmeasured value (G S).

Current Laser |nput power:
This paranmeter report the current Transceiver |nput power (G.
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oo e e e e e e e e e e e e e e e e e e e e mee——— - T R +
| PARAMETERS | Get/Set | Reference |
o mmm e e e e e e e e e e e e e e e e e e e e e e e Fomm e o Fom e e e e - - +
| Wavel ength Val ue [ GS | G694.1 |
I I I S. 6 I
| Vendor Transceiver C ass [ G [ N. A [
| Nunber of Vendor Transceiver C ass [ G [ N. A [
| Supported | | |
| Single-channel application codes | G | G 698.2 |
[ [ [ S.5.3 |
| Nunber of Single-channel application codes | G | N. A |
| Supported | | |
| Current Qutput Power [ GS | N. A [
| Current Input Power | G | N. A |
o mmm e e e e e e e e e e e e e e e e e e e e e e e Fomm e o Fom e e e e - - +

Table 1: Rs-Ss Configuration
4.1.2. Table of Application Codes

This table has a Iist of Application codes supported by this
interface at point R are defined in G 698. 2.

Application code ldentifier:
The ldentifier for the Application code.

Appli cation code:
This is the application code that is defined in G 698. 2.

4.1.3. Table of Vendor Application Codes

This table has a |ist of Application codes supported by this
interface at point R are defined in G 698. 2.

Vendor Transceiver Cass ldentifier::
The ldentifier for the vendor transcei ver cl ass.

Vendor Transceiver C ass:

O her than specifying all the Transcei ver paraneter, it mght be
conveni ent for the vendors to sumarize a set of paraneters in a
single proprietary parameter: the O ass of transceiver. The
Transceiver classification will be based on the Vendor Nanme and
the main TX and RX paraneters (i.e. Trunk Mde, Framing, Bit
rate, Trunk Type, Channel Band, Channel Gid, Mdul ati on Format,
Channel Modul ation Format, FEC Coding, Electrical Signal Fram ng
at Tx, M ni mum maxi rum Chromatic Dispersion (CD) at Rx, Maxinmm
Pol ari zati on Mode Di spersion (PMD) at Rx, Maxi mumdifferential
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group delay at Rx, Loopbacks, TDC, Pre-FEC BER, Qfactor,
Qmargin,etc.). |If this parameter is used, the vendor will be
responsible to specify the Cass contents and val ues. The Vendor
can publish the paranmeters of its Casses or declare to be
conpatible with published O asses. (G Optional for conpliance.
(not nentioned in G 698. 2)

4.2. Optical Interface for G 698.2

The ietf-opt-if-g698-2 is an augnent to the ietf-interface. It

all ows the user to set the application code/vedor transceiver class/
wavel ength and the output power. The nodule can also be used to get
the list of supported application codes/ transceiver class and al so
t he wavel engt h/ out put power/input power of the interface.

nmodul e: ietf-opt-if-g698-2
augrment /ietf-interfaces

+.... rw optlfOChRsSs

+ rw ifCurrentApplicati onCode

| + .... rw applicationCodeld

| + .... rw applicationCode

+... rwifCurrentVendor Transcei ver G ass

| + .... rw vendorTransceiverd assld

| + .... rw vendorTransceiverd ass

+ r ifSupportedApplicati onCodes

| + .... r nunberApplicati onCodesSupported

| + .... r optlfOChApplicationCodesList * [application

Codel d]

| | +.... r applicationCodeld

| | +.... r applicationCode

+... r ifSupportedVendor Transcei ver C asses

| + .... r nunberTranscei ver d assesSupport ed

| + .... r optlfOChVendor Transcei ver d assLi st * [vendor

Transcei ver d assl d]

| +.... r VendorTransceiverd assld
| +.... r VendorTransceiverd ass

rw wavel engt hn
rw out put Power
r | nput Power

.+ .+ .+ -

5. Structure of the Yang Mdul e

ietf-opt-if-g698-2 is a top |l evel nodel for the support of this
f eature.
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6. Yang Modul e

The ietf-opt-if-g698-2 is defined as an extension to ietf interfaces.

nodul e ietf-opt-if-g698-2 {
nanespace "urn:ietf:parans: xn:ns:yang:ietf-opt-if";
prefix ietf-opt-if-g698-2

inmport ietf-interfaces {
prefix if;

}

i mport ietf-yang-types {
prefix yang;
}
organi zati on
"I ETF NETMOD ( NETCONF Data Mbdel | i ng Language) Working G oup";

cont act
"WG Web: <http://tools.ietf.org/ wy/ netnod/ >
WG List: <nmailto:netnod@etf.org>

WG Chai r: Thomas Nadeau
<muai | t 0: t nadeau@ uci dvi si on. conP

WG Chai r: Juergen Schoenwael der
<mai | t0: ] . schoenwael der @ acobs- uni versity. de>

Edi tor: Dharini Hi renagal ur
<mai | t o: dhari ni h@ uni per. net>";

description
"This nodul e contains a collection of YANG definitions for
configuring Optical interfaces.

Copyright (c) 2013 | ETF Trust and the persons identified as
aut hors of the code. All rights reserved.

Redi stribution and use in source and binary forns, with or

wi thout nodification, is pernmitted pursuant to, and subject
to the license ternms contained in, the Sinplified BSD License
set forth in Section 4.c of the | ETF Trust’s Legal Provisions
Rel ating to | ETF Docunents
(http://trustee.ietf.org/license-info).

revision 2014-05-10 {
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description
"Initial revision.";
ref erence
"RFC XXXX: A YANG Data Model for Optical Managenent of
an Interface for g.698.2 support”;

groupi ng opt | fQOCh-Vendor Transcei ver 0 ass {
description " A uni que Vendor transceiver class supported by
this interface";
| eaf vendor Transcei verd assld {
description
"Id for the Vendor transceiver class”
type uint8 {
range "1..255";
}
}

| eaf vendor Transcei ver d ass {

type string {
length "1..256";
}

description "This defines the transceiver class that
i s/shoul d be used by this interface.
Vendors can sunmarize a set of paraneters in a
single proprietary parameter: the d ass of
transceiver. The Transceiver classification wll
be based on the Vendor Nanme and the main TX and RX
paranmeters i.e. Trunk Mde, Franming, Bit rate,
Trunk Type etc).";

}

groupi ng opt | f OChVendor Transcei ver 0 assesLi st {
| eaf nunber Vendor d assesSupported {

type uint32;

description

Nunmber of Vendor cl asses supported by this

interface";
}
i st vendorTranscei verList {
key "vendor Transcei ver|d";
uses opt|f OCh-Vendor Tr anscei ver Cl ass;
}
}
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groupi ng opt | fOChApplicati onCode {
| eaf applicationCodeld {
description
Id for the Application code"
type uint8 {
range "1..255";
}
}

| eaf applicati onCode {

type string {
Il ength "1..256";
}

description "This paraneter indicates the transceiver
application code at Ss and Rs as defined in
[1 TU. G598. 2] Chapter 5.3, that is/should be used by
this interface.
The opt | f OChAppl i cati onsCodelLi st has all the
application codes supported by this interface. ";

}

groupi ng opt | fOChApplicationCodesLi st {
| eaf nunber Appli cati onCodesSupported {
type uint32;
description " Number of Application codes supported by
this interface"

Iist applicationCodeList {
key "applicationCodel d";
uses opt | f Appl i cat i onCode;

}

groupi ng opt | f OChQut put Power {
| eaf out put Power {
type int32;
units ".01dbnt
description " The output power for this interface in .01

dbm "
}
}
groupi ng opt | f OChl nput Power {
description " Input power of this interface "
| eaf inputPower {

type int32;
units ".01dbnt;
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description " The current input power of this interface";

}

groupi ng opt | f OChWavel ength {
| eaf wavel engthn {

type uint32;

description " This parameter indicate ninimum wavel ength

spectrum- n, in a definite wavel ength Band (L, C and S)

as represented i n[ RFC6205] by the fornula -

Wavel ength (nm) = 1471nm + n* Channel Spacing
(converted to nm

Eg - Channel Spacing in nm

"Wavel ength (nm) = 1471nm + n* 20nm (20nmis the

spacing for WM’ ",

}

notification optlfOChWavel engt hChange {
| eaf "if-name" ({
type leafref {
path "/interfacel/ nane";
}
}

cont ai ner wavel ength {
uses optlf OCChWavel engt h;
}

}

notification optlfOChApplicati onCodeChange {
| eaf "if-name" {
type leafref {
path "/interfacel/ nane";
}
}

cont ai ner newAppl i cati onCode {
uses opt|fApplicati onCode;
}
}

notification optlfOChVendor Transcei ver CodeChange {
| eaf "if-name" {
type leafref {
path "/interfacel/ nane";
}
}

cont ai ner newWendor Tr anscei ver Cl ass {
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7.

uses opt|fVendor Transcei ver d ass;

}

augrment "/ietf-interfaces" {

cont ai ner optlfOChRsSs {
description " RsSs path configuration for an interface";

container ifCurrentApplicationCode {
uses opt | fOChAppl i cati onCode;
}

cont ai ner ifCurrentVendor Transcei verd ass {
uses optlfOChVendor Tr anscei ver O asses;
}

cont ai ner ifSupportedApplicationCodes {
uses opt | fOChApplicati onCodeslLi st;
}

cont ai ner ifSupportedVendor Tr anscei ver Cl asses {
uses opt|fOChVendor Transcei ver O asseslLi st ;
}

uses opt | f OChQut put Power ;
uses opt|f OChWavel engt h;

uses opt | f CChl nput Power ;

Security Considerations

The YANG nodul e defined in this neno is designed to be accessed via
the NETCONF protocol [RFC6241]. he | owest NETCONF | ayer is the secure
transport |layer and the nandatory-to-inplenent secure transport is
SSH [ RFC6242]. The NETCONF access control nodel [RFC6536] provides
the means to restrict access for particular NETCONF users to a pre-
configured subset of all avail able NETCONF protocol operation and
content.
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8. | ANA Consi derati ons

This docunment registers a URl in the | ETF XM registry [ RFC3688].
Following the format in [RFC3688], the following registration is
requested to be nmde:

URI: urn:ietf:paranms:xm:ns:yang:ietf-interfaces:ietf-opt-if-g698-2
Regi strant Contact: The | ESG
XM.: NA, the requested URI is an XM. nanespace.

Thi s docunent registers a YANG nodul e in the YANG Modul e Nanes
registry [ RFC6020] .

This docunent registers a YANG nodul e in the YANG Modul e Nanes
registry [ RFC6020].

prefix: ietf-opt-if-g698-2 reference: RFC XXXX
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