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Overview

o Performance of Services and 
Networks

o Physical Views of Networks
o Service Information Flows
o OSI and G.805 Layers
o Interesting Time Scales
o Issues and Questions
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Component Of 

Is The Basis For

Service 
Performance

Support 
Performance

Operability 
Performance

Accessibility 
Performance

Retainability  
Performance

Integrity  
Performance

Security 
Performance

Service Performance verses Network Performance
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o A Service Provider focuses on Service Resources
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Views of Quality of Service

o QoS is the degree of conformance of the 
service delivered to a user by a provider in 
accordance with an agreement, e.g., an SLA 

Type Of

Traffic Engineering 
QoS Specifications 

QoS Perceived

QoS Desired By 
Customers

Quality of Service
(QoS)

QoS Delivered

QoS Offered By 
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Physical Network Topology
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PON = Passive Optical Network
VIP = Video Information Provider
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Domains of Applicability
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Typical IP (and beyond) Encapsulations

IEEE 802.2 LLC PPP AAL5IEEE 802.2 LLC

ATMHDLCEthernet MACRPR MAC

10GbE
LAN PHY

10GbE
WAN PHY

GFP

Optical fibre / G.652, G.653 etc.

GbE
PHY

RPR PHY

IP

SONET / SDH

G.709 OCh digital wrapper/ optical channel
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Service Related Information Flows
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Multi-Administrative Domain Services 
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Connection Set-Up in Layer 1

Path Layer

Connection 
Matrix

Connection 
Matrix

Connection 
Matrix

Signaling for given path layer is understood 

...

...

Server Layer to Path Layer

Abstract Signaling Interface
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Physical View Of A Linear OTN
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IP/OTN Performance

o Both technologies support unique performance 
mechanisms with IP predominately uni-directional 
and OTN bi-directional.

o Depending on the OTN survivability mechanisms, 
the IP layer may assume OTN performance to be 
predictable.

o Survivability speeds within the OTN may interact 
with IP routing convergence.

o IP routers as ASON clients, may change OTN 
performance characteristics, e.g., error rates, 
bandwidth, and link creation.

o End-to-end IP client performance will require 
consideration of both the IP layer and the OTN 
layers.
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Signaling within and between Layers

Layer 3 Routing / Forwarding 

Path Layer Signaling
Layer 1

Client - Server Signaling

Layer 2 Contains Connection Oriented and Connectionless Protocols

Abstract Signaling Interface

Abstract Signaling Interface
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Time Scales for Typical Events
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Issues and Questions

o Traditional performance allocation is horizontal, i.e. hypothetical 
reference networks.  Is a vertical allocation needed?

o Is there a calculus for aggregating performance metrics across 
layers

o If a capability can be supported at multiple layers, how should 
these capabilities be coordinated?

o Some layer characteristics change with time due to technology 
advances.  Is there a need for a family of layer characterization 
templates?

o Are there a set of principles for allocating performance functions 
to layers based on characteristics?

o Clients can use numerous server layers.  Is there a generic inter-
layer signalling model needed?
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Back-Up Slides
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The Optical Transport Network

o The Optical Transport Network (OTN) 
• Is specified primarily in G.872, G.709, G.798, G.959.1, and G.874,
• Is currently limited to the transport of digital signals
• Provides transport, multiplexing, routing, supervision and survivability 

of client signals

o It is composed of the following digital layers:
• Optical Channel Data Unit (ODU), Path and Tandem Connection
• Optical Channel Transport Unit (OTU)

o It is composed of the following photonic layers:
• Optical Channel (OCh) Layer, OCh Reduced (OChr)
• Optical Multiplex Section (OMS)  Layer
• Optical Transmission Section (OTS) Layer
• Optical Physical Section (OPS) Layer
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OTN Survivability Mechanisms

o The two fundamental survivability mechanisms supported in 
the OTN are protection and restoration schemes.

o Protection schemes are: 
• Autonomous and make use of pre-established backup resources
• Optical Multiplex Section (OMS) resilience - all channels in a fiber 

(or fiber bundle) protected as a whole,
• Optical Channel (OCh) resilience - each optical channel is 

protected individually.

o Restoration schemes are: 
• Reactive and make use of dynamically identified backup,
• Management system or signalling system based,
• Require network state information.
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o G.805, Generic Functional Architecture Of Transport 
Networks
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Description Methodology and Generic Functionality
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