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Abst r act

Modul ated optical interfaces with coherent detection receivers are in
wi despread use in Internet networking equi pnent. Various

i npl ement ations are in deployment since 2012 but there is no standard
avai l abl e defining those interfaces, nor their capabilities. This
docunent identifies the need for work on control plane aspects pre-
standard coherent optical DWM applications.

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 documents valid for a maxi num of six nonths
and nay be updated, replaced, or obsoleted 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 Septenber 10, 2017.

Copyright Notice

Copyright (c) 2017 | 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 Legal
Provisions Relating to | ETF Docunents
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(http://trustee.ietf.org/license-info) in effect on the date of
publication of this docunent. Please review these docunments
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. Introduction

The domi nant interconnection technology in the Internet is based on
fiber and optical transceiver interfaces. Miltiple SDGs are working
on control -plane and data-plane standards in this field. Sone are
covering LAN applications (I EEE), while others work on WAN and in
particul ar DAWDM based applications (I TU-T SGL5). Those DWDM rel at ed
recomendat i ons are based on non-coherent detection schenmes and do
not cover nodul ated optical suignals and coherent detection. DWDM
wavel engt hs of 40Gh/s, 100Gh/s and beyond use hi gher order nodul ation
techni ques with coherent detection schenmes and are used throughout
the industry. Current inplenentations are already headi ng towards
capacities of 400CGb/s and 1Th/s per Interface. The gap between
standards availability and practical deploynent creates a nmounting
need in the industry for a common data nodel that can be used to
control Pre Standard Coherent Optical (PRESCO DWM interfaces. This
docunent addresses the issue of progressing control plane work

rel ated to PRESCO DWDM t echnol ogy.
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2.

6.

Requi rement s 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].

Abbr evi ati ons
o DWM Dense Wavel ength Division Miltiplexing
0 PRESCO interface: PRE-Standard-Coherent-Optical DAWDM i nterface

0 PRESCO wavel engt h: pre-standard coherent DWM signal w th phase
nodul ated transmitter and coherent detection receiver

0 PRESCO Modul e: Transmitter/receiver Mdul e of pre-standard
coherent DWDM si gnal s

o SDO Standards Devel opi ng Organi zation
Moti vati on

As data plane standards for standard coherent optical interfaces are
in flux, there is a |ack of comon ground on nodeling and encodi ng
interface paranmeters related to higher order nodul ati on techni ques
wi th coherent detection schenmes. This unnecessarily burdens control
systens with complexity in coping with inconpatible inplenmentations
and conpl ex operation. As data plane standards are insufficient to
provi de gui dance on control plane work for PRESCO devices, work on
data nodel s for PRESCO applications need to proceed i ndependently of
data pl ane standards.

Applicability to CCAMP

"The CCAMP working group is responsible for standardi zing a conmon
control plane and a separate common neasur enent plane for non-packet
technol ogies found in the Internet and in the networks of telecom
service providers (ISPs and SPs)."" As such CCAMP is chartered with
"the definition of managenent objects (e.g., as part of M B nodul es
or YANG nodel s) and control of OAMtechni ques relevant to the
protocol s and extensions specified within the W' [ccanp-charter].
Hence work to control PRESCO devices is in the scope of ccanp.

State of Standards
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6.1. Data Pl ane

The first version of [superseded-ITU. G698.2] was published July 2007
A key role plays the concept of "application codes" to characterize
transmitters and receivers using an character-string. Wen a Tx/Rx
pair, with the same code, is connected over a link with specific
optical properties, the DWM connection is guaranteed to interoperate
regardl ess of their origin, i.e. their manufacturer within the
conditions set out in this recommendation

The now in-force [ITU. G698. 2] recomendation "includes unidirectiona
DWDM applications at 2.5 and 10 Gbit/s with 100 GHz channel frequency
spacing as well as applications at 10 Ghit/s with 50 GHz channe

frequency spacing.”" No conparabl e Recommendati on exi sts for higher
bitrates and hi gher nodul ated signals and the current vesi onof
[ RFC7581] is based on those codes as well. Also related standards

like [ITU G697] "Optical nonitoring for dense wavel ength divi sion
mul ti pl exi ng systens” and [| TU. G680] "Physical transfer functions of
optical network elenents" are witten based on 2.5G and 10G
technol ogy using direct detection

I TUT Study Group 15 set out in 2010 to begin work toward "revision
of [SGL5-2012], establishing sets of parameters and associ ated val ues
to enable nmulti-vendor interoperability for 40 Goit/s application
codes with various nmodulation formats". At the tine this work began
there were several candidate nodul ation formats e.g DQPSK, PM QPSK
OFDMt QPSK.  NRZ nodul ati on used for 2.5G and 10G is sinpler than the
so cal |l ed advanced phase nodul ati on schenes required for higher
bitrates. For DP-QPSK, for exanple, it is necessary to determ ne and
specify suitable paraneters for the characterization of the

pol ari zati on and phase conponents of the signal. The challenge
experts had in advancing that work has been brought to the attention
of ccanp in 2013 when it was reported that progress have been made
such that "there is only 1 nodulation format candi date for 100G
standardi zati on" and "what we're struggling with is doing fundanental
wor k on standardi zi ng phase nodul at ed

transm ssion"[ | ETF- 86- ccanp- i nut es] .

We recogni ze the conpl ex nature of the task and acknow edge the
anmount of diligent work that has been put, and is still being put

i nto coherent DWDM dat a- pl ane standardi zation. Still, at the tinme of
this witing, the fundamental underlying problemin standardizing
phase nodul ated optical signals is not yet solved. Even when that
wor k woul d be conpleted, the rel evant aspects of the |ink and

recei ver, together with an appropri ate FEC standardi zation, will need
to be addressed as well. By Sept 2016 there is no deadline

communi cated by when this work is expected to be finalized.
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6

2

Control Pl ane

St andar di zati on control aspects in relevant SDGs naturally foll ows
the work on data plane which provides the base for nonitoring
capabilities and identification of critical paraneters. Available
recommendations utilize application codes defined in [ITU G698.2].
Such application code can be considered a character based
abbreviation (such as e.g. DScWytz(v) from[ITU G698.2]) to
characterize transceiver characteristics. Consequently contro
information in WBON (see [ RFC3591] and [ITU. G874.1]) is also based on
the use of such application codes. [RFC3591] is based on [ITU. G872].
and provides a starting point for the definition and structuring of
obj ects. However, given that [RFC3591] is also a standards track
docunent, it naturally based on standard definitions and can not

i nclude paraneters required to descri be PRESCO devices. In parallel
i ndi vidual contributions in ccanp (e.g. [draft-2012]) were proposing
to work by introducing extensions for paraneters describi ng PRESCO
devices. As data-plane standards did not conclude, such extensions
were considered pre-mature. So by Sept. 2016 no common reference
nmodel exists as a basis that would allow to define a data nodel for
nmodul ated optical interfaces with coherent detection receivers.

Addressing the gap in controlling PRESCO DWDM i nt erfaces

As the Industry is surpassing standards devel opment in providing
PRESCO applications, it would benefit fromcommonality in

i npl ementi ng yang data nodels to control PRESCO DWDM Modul es

Exi sti ng PRESCO Modul es al ready provi de extensive FCAPS capabilities
and are used to provide commercial services. Data nodels for such
devices are in active devel opment but suffer fromcommnality. On
the positive side this situation allows defining PRESCO rel ated data
nodel s based on those FCAPS functionalities.

Pr ogressi ng PRESCO rel at ed wor k

PRESCO rel ated work shoul d be based on creating a conmon abstracted
nodel based on PRESCO FCAPS i npl enent ati ons, rough consensus and
runni ng code. The aimis provide the basis to enabl e PRESCO
applications in a consistent manner by reducing inplenentation
differences in the data structure.

As PRESCO data nodels would need to evolve in parallel or even
precede a data-plane standard the following Iist of considerations
shoul d be applied going forward:

1. Control work for PRESCO SHALL have the status | NFORVATI ONAL or
EXPERI MENTAL as it is not standards based
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2. A PRESCO nodel SHOULD be based on control parameters avail able
PRESCO DVWDM nodul es

3. PRESCO nodeling SHOULD aimto fit into existing data nodels in
| ETF

4. the nodel SHOULD al | ow augnentati on of paraneters by vendor
speci fic extensions

5. the nodel SHOULD re-using existing standard paraneter definitions
and encodi ng where possi bl e

6. Since the full set of paraneters needed to characterize PRESCO
nmodul es and their encoding are undefined, application codes are
not avail able for use in PRESCO. Therefore controlling PRESCO
Modul es SHALL NOT nandate the use application codes.

7. threshold | evels derived from neasurenent val ues SHOULD be

adj ustabl e such that a conparabl e system behavi our can be
achi eved.

PRESCO rel ated work evidently needs to be separate from standards
rel ated work and we need to outline what PRESCO work is not about:

0 PRESCO is NOT suggesting to performdata-plane work in | ETF.

0 PRESCO is NOT providing data nodels for non-PRESCO interfaces

0 PRESCO does NOT propose to utilize Data nodels defined for PRESCO
nodul es to be re-used for standard nodel s when those becone
avail abl e

0 PRESCO does NOT require nulti-vendor conpatibility of PRESCO
Modul es on data plane. 1.e. a pair of PRESCO DWDM i nterfaces
havi ng identical parameter sets describing the data-plane is not
guaranteed to be conpatible by | TU T standards.

9. Contributors

10. Acknow edgenent s

TBD
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11.

12.

13.

13.

| ANA Consi derati ons
This meno includes no request to | ANA
Security Considerations

Thi s docunent discusses the need for a non-standard YANG data Model .
It has no security inmpact on the Internet.
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Appendi x A.  Additional Stuff

Paraneters that need to be encoded addressi ng PRESCO applications
are:

0 Modul ation For nat
0 Spectral efficiency or Bit per symbols
0o baud rate
0 bandwi dth required by the PRESCO DWDM carri er
o Carrier central frequency (this mght not followthe ITUT grid)
o Forward Error Correction code
0 Tx and Rx power
o Frequency/ Wavel ength
0
As for PRESCO applications the conpl eteness of these Paraneters to
fully characterize PRESCO i nterfaces is not guaranteed, additiona
paraneters will be added as needed.
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