Contribution Number: OIF99.095
Working Group: Architecture
TITLE: Architecture Model for OIF Reference

SOURCE:
Steve Joiner Larry McAdams
Hewlett-Packard Labs Cisco Systems, Inc.
3500 Deer Creek Road, MS 26M-9B 170 West Tasman Dr.
Palo Alto, CA 94304 San Jose, CA 95134
Ph: 650-236-2129 Ph: 408-525-4628
Fax: 650-236-1644 Fax: 408-527-2324
email: steve_joiner@hp.com email: Imcadams@cisco.com

DATE: July 20-21, 1999

ABSTRACT: This paper is an attempt to compile the prevailing views previously presented in OIF papers
from many sources into one document. It is the intention of this paper to set an architecture foundation to
guide the OIF in the justification and completion of its projects.

Notice: This contribution has been created to assist the Optical Internetworking Forum (OIF). This
document is offered to the OIF solely as a basis for discussion and is not a binding proposal on the
companies listed as resources above. Each company in the source list, and the OIF, reserves the rights to
at any time to add, amend, or withdraw statements contained herein.

This Working Text represents work in progress by the OIF, and must not be construed as an official OIF
Technical Report. Nothing in this document is in any way binding on the OIF or any of its members. The
document is offered as a basis for discussion and communication, both within and without the OIF.

For additional information contact:
The Optical Internetworking Forum, 39355 California Street,
Suite 307, Fremont, CA 94538
510-608-5990 phone F info@oiforum.com

Paper OIF99.095 July 20, 1999 Slide # 1

This paper is an attempt to compile the prevailing views previously
presented in OIF papers from many sources into one document. Itis
the intention of this paper to set an architecture foundation to guide the
OIF in the justification and completion of its projects.

There is little new information in this paper; but it contains our view of
the OIFs current direction.

Our objective is to use this paper to clarify the OIF projects. After
making any necessary changes, we hope that this paper or something
derived from it may make the basis for a living list document for
reference architectures.



Architecture Assumptions

* Two architecture models needed:

— Metro model
» one (few ?) administrative domains
* less standardization
* lease dark fiber or optical channel
* more options for rates and encapsulation e.g.
GbE, ATM, etc.
— Backbone model
» Standardized - few choices - few speeds
» Packet over SONET (POS) for Data traffic
» Optical Transport Network (OTN)
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There are many architectures that may be implemented but for the
purposes of guiding the OIF, we believe that two reference models are
needed.

For the sake of today’s discussion we have labeled them the Metro
model and the Backbone model.

The backbone model may be considered the traditional long distance,
wide area transport segment.

The metro model is viewed as a more recent segment with a wider
variation in implementations.

This slide tries to summarize some of the key differences.

The rest of this presentation focuses on the backbone reference model.



Layered Network Architectures
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The architecture working group has adopted the policy that the
architecture will be based on a layered network.

Paper OIF98.034 and OIF98.035 by Andy Reid, BT, made an excellent
case for the layered architecture and set several principles:

A layer does not require its own set of boxes.

The desire to reduce cost by reducing boxes must not be confused with
eliminating layers.

OIF should adopt a two stage approach to development of interface
specifications:

- a functional description with logical interfacing

- a physical interface specification which identifies the logical
interfaces present in a given implementation.



ITU -T G.872 - Backbone

Architecture of Optical Transport Network
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Network Node Interface (NNI)
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The OIF believes that the ITU will complete a series of standards in a
timely manner which will document the optical transport network.

This series of standards uses ITU G.872 to outline the architecture of
the optical transport network. G.871 contains the overall plan for the
series of standards.

OIF98.025.1 by Kingsley and Garner of Lucent gives an excellent
summary of this series of standards.

G.709 - Network Node Interface for the Optical Transport Network



ITU-T G.872
Architecture of Ogtical Transgort Networks

Optical Transport Network -
three layers

Optical Channel Layer Network - Och
Optical Multiplex Section Layer Network - OMS

Optical Transmission Section Layer Network - OTS
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The optical transport network uses three layers. Each of these layers
has a trial trace to help manage that particular layer in the network.




ITU-T G.872
Architecture of Ogtical Transgort Networks
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The optical transport network may be comprised of subnetworks. The
most general case of this would include subnetworks managed by
different domains.

From an optical internetworking perspective, the optical network node
interfaces should be identical.
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This slide considers the architecture of a functional block diagram of a
network node interface for a G.872 compliant network node interface.

This functional block diagram considers both SONET multiplexor and
data equipment as sources for data streams that are then assigned

wavelengths and mutiplexed into a common transport fiber by the WDM

transport equipment.

The network layer functions of the G.872 optical transport network will

be implemented within

these functional blocks.




Usmg the Architecture Model

What are the Critical OIF Decisions ?

» Backbone - Adopt the ITU-T G.872 compliant
— Identify and recommend data specific modifications as needed
— Monitor this series of specs and provide comments

» Define intra-office physical interface(s?)

* OAM&P function and implementation for each interface

» Is there a simplified architecture for the Metro ?
— Choose a few solutions ?
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Is this architectural model helpful to guide the OIF in making critical
decisions?

The following slides map these questions into current projects within the
OIF.



Backbone - NNI - Four Key Decisions
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See the next slide for an explanation of A, B, C, and D.



Four Kez Decisions

Adopt the G.872 architecture and monitor and contribute to the development
of the optical transport network specifications outlined in G.871.

Choose the adaption process for data into the SONET frames.

Specify low cost short distance physical layer options between the functional
blocks of the NNI. This also includes the links between NNIs of the optical subnetworks.

Determine how OAM&P will be developed and communicated between the
functional blocks of the NNI.

Any additional signaling needed for OAM&P within optical transport network
than being planned by ITU?
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Text is self-explanatory.

The following four slides further clarify these decision opportunities by

elaborating on how the existing OIF projects map to these four critical
guestions.

10



Four Kez Decisions - A

Adopt the G.872 architecture and monitor and contribute to the development
of the optical transport network specifications outlined in G.871.

PLL - Study point 1 - SONET/ SDH based Interfaces
what speeds?

PLL - Study Point 2 - Synchronization and Jitter
Does this only apply to NNI or within NNI also?

PLL Study point 3 - reduced SONET/SDH overhead functionality
At NNI ?

Within NNI, see Item D.

PLL Study Point 5 - Non-SONET/SDH Interfaces

For backbone?

For Metro applications?

Arch: P2 - Optical Internetworking Architecture

Arch: P4 - Architecture for Protection and Restoration
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Text is self-explanatory.
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Four Kez Decisions - B

e Choose the adaption process for data into the SONET frames.

PLL - Study point 4: Data Link Layer Protocol

Arch P3 - IP transport via SONET framed and rate signals
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Text is self-explanatory.
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Four Kez Decisions - C

G Specify low cost short distance physical layer options between the functional

PLL - Study point 4 - Link Layer Protocol SPI - System Physical Interface

blocks of the NNI. This also includes the links between NNIs of the optical subnetworks.
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Text is self-explanatory.
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Four Kez Decisions - D

Determine how OAM&P will be developed and communicated between the
functional blocks of the NNI.

Any additional signaling needed for OAM&P within optical transport network
than being planned by ITU?
OAM&P requirements for optical internetworking

OAM&P - communication of optical fault indicators among other technologies,
domains, and network layers.
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Text is self-explanatory.
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Requested Action

Motion:

The reference architectural model for the backbone
described in this presentation is the backbone
architecture used by the OIF.

If Motion passes:

Use this presentation as the basis for the Architecture
WG Project P2 - Optical Internetworking Architecture :
function and reference models

If Motion fails:
How should the architectural model be changed to meet
the objective?
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