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Abst ract

| mpai rment - Aware (1 A) Routing and Wavel ength Assi gnment (RWA)
function mght be required in Wavel ength Switched Optical Networks
(WBON) that already support RWA. This docunent defines proper
encoding to support this operation. It goes in addition to the
avai l abl e i npairnment-free WSON encoding and it is fully conpatible
withit.

As the information nodel, the encoding is independent from control
pl ane architectures and protocol inplenentations. |Its definitions
can be used in related protocol extensions.

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 (IETF). Note that other groups may also distribute

wor ki ng docunments as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsol eted by other docunents at any
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 August 16, 2014.
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Copyright Notice

Copyright (c) 2014 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

This docunment 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 docunent. Please review these documents
carefully, as they describe your rights and restrictions with respect
to this docunent. Code Conponents extracted fromthis docunent nust
include Sinplified BSD Li cense 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. Introduction

In case of WBON where optical inpairnents play a significant role,
the framework document [RFC6566] defines related control plane
architectural options for |npairment Aware Routing and Wavel ength
Assignnment (1 A-RWA). This docunment provides a suitable encoding for
the related WSON i npai rnment infornmation nodel as defined
[I-D.martinelli-ccanp-wson-iv-info].

This docunent directly refers to | TU recommendations [ TU. G680] and
[ TU. G697] as already detailed in the information nodel
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1.1. Requirenents Language

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].

2. Encoding
2.1. Optical Paraneter
The OPTI CAL_PARAM i s defined as a sub TLV object.

0 1 2 3
01234567890123456789012345678901
B T s T S i S S S i (T S I S S S o S i
S| V| Reserved | ParanBource | Param D [
i e T S i e R T o ik S S SR S
Val ue |
Bl o Tk e e e L s e i s s i R R S e S S
Vari ance (Optional) |
B T i S S I el s S P S S S S S S N e S

T+

The following flag is defined:
S. Standard bit.
S=1 indentifies a set of paraneters standardi zed by I TU, while S=0
identifies a non-standardi zed set of paraneters.

V. Variance bit.
V=0 only paraneter value, V=1 paranmeter val ue and vari ance.

Wth the flag S=1 the follow ng paraneters are defined:

Par anSource. Where this paraneter is defined. Currently only
[1TU. G697] has defined this with value 1.

Param D. Parameter identifier according to the source.
[1TU. G697] table V.3 defines the following identifiers:

1. Total Power (dBm

2. Channel Power (dBm

3. Reserved (Defined in [ITU G697] but not used)
4. Reserved (Defined in [ITU G697] but not used)

5. OSNR (db)
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6. Q Factor (a pure nunber)
7. PND (ps)
8. Residual Chronatic Dispersion (ps/nm

Value. Value for the paranmeter. As defined by [ITU G697], it is
a 32 bit | EEE floating point numnber.

Variance. Variance for the paraneter, a 32 bit |EEE floating
poi nt nunber.

2.2. Inpairment Vector

This sub-TLV is a list of optical parameters and they MAY have a
wavel engt h dependency i nfornation.

0 1 2 3

01234567890123456789012345678901
B T T i I T T o S S S e b S S S
| O] Reserved | Nunmber of Parameters |
B e i s e S e e S e e S e e Rl il st sT o SRR I S S o
| Optical Param sub-TLV(S) |
: I

B e e i S R S e S e e e S T e e S e i o ol i i i T
Wher e:

W= 0. Wavel ength Dependency flag. There is no wavel ength
dependency.

Nunber of Paraneters contained in this vector.

Optical Param sub-TLV(s) present a list of Object as defined in
Section 2.1.

0 1 2 3

01234567890123456789012345678901
B i S S T s i S T st i S S S S S S S S i
| 1] Reserved [ Nunber of Paraneters [
B i i S S i I e i S S R L e e e e
| Label Set |

B T T i I T T o S S S e b S S S
| Optical Param sub-TLV(S) |
' I

T I T S I T i T S e s 1 i T S S S s
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Wher e:

W= 1. Wavel ength Dependency flag. There is wavel ength
dependency.

The Label Set object is defined in

[I-D.ietf-ccanp-general -constraint-encode] Section 2.1. Likely an
inclusive range will be the only option required by the Action
defined in the Label Set.

2.3. Inpairnent Matrix

As defined by the [I-D.martinelli-ccanp-wson-iv-info], the inpairnent
matrix follows the same structure as the connectivity matrix.

0 1 2 3

01234567890123456789012345678901
B E e r e s i s i o T T s S S S S 2
| Connectivity | Mat ri xI D [ Reserved | O]
B i s T T S T et S S T S I T s sl s ol ST S S S
| Link Set A #1 |

B T i it T s i S e i SR SR
[ Link Set B #1 [

B T T i I T T o S S S e b S S S
| | mpai rment Vect or sub-TLV(S) |

B i i S S i I e i S S R L e e e e
| Addi tional Link Set pairs and | npairnment Vector(s) |

B T S o T ST S e S i < S S S S SIS S S S S S

0 1 2 3

01234567890123456789012345678901
T T R e e e e s S e e ik i NI SR
| Connectivity | Mat ri xI D [ Reserved | 1]
B i s T T S T et S S T S I T s sl s ol ST S S S
| | mpai rment Vector sub-TLV(S) |

T I I S i T i T S S e It L i T S A s

Wer e:
Connectivity: value MJUST be 2 for the inpairnent matrix (Values 0

and 1 are already defined by
[I-D.ietf-ccanp-general -constraint-encode].
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MatrixID: matrix identifier, the scope of this integer nunber is
shared with [I-D.ietf-ccanp-rwa-info].

N: Node scope flag. Wth this flag set there’s no Link Set
information but only a |ist of optical parameters TLVs that apply
to the whol e optical node.

The usage of nultiple matrixes with connectivity type equal to 2
(I'npai rnent Matrix) M GHT be used to grup optical paraneters by
connectivity. For exanple, if a subset of paraneters apply to the
whol e node, a unique matrix with flag N=1 is used. At the sane sone
anot her subset of paraneters applies only to sone LinkSet pairs, a
specific Inmpairment Matrix will be added.

2. 4. Resource Bl ock I nformation

As defined by [I-D.nartinelli-ccanp-wson-iv-info], the concept of
resource block is extended to support the description of the
impai rments related to that block. The encoding follows the sane
structure as the one defined in [I-D.ietf-ccanp-rwa-wson-encode],
with the addition of an optional |npairnent Vector sub-object:

0 1 2 3

01234567890123456789012345678901
R R e R e s s e o S S e R e o o
| RB Set Field |
B T i S S i S T h T i S S S S e
119 Reserved |
B E e r e s i s i o T T s S S S S 2
| Optical Interface Oass List(s) (opt) |

:I-— B T T i S T ai o S S I S S S T S S +-:|-
[ Acceptable Cient Signal Type (opt) [

B S R i T i S S S S S S e S S S e i S S
| Input Bit Rate List (opt) [

B i S S T s i S T st i S S S S S S S S i
[ Processing Capabilities List (opt) [

B E e r e s i s i o T T s S S S S 2
| A V-1 npai rment Vector (opt) |

B S S I T S S e e S S T S S S S i i S S

The I npairment Vector is defined within Section 2.2. Al the other
fields are defined within [I1-D.ietf-ccanp-rwa-wson-encode].
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5. | ANA Consi derati ons
Thi s docunent does not contain any | ANA request.
6. Security Considerations
Thi s docunent defines an protocol -neutral encoding for an infornmation

nmodel describing inpairnents in optical networks and it does not
i ntroduce any security issues. |f such a encoding is put into use
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within a network it will by its nature contain details of the
physi cal characteristics of an optical network. Such information
woul d need to be protected fromintentional or unintentional

di scl osure.
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