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Introduction

1.1 Purpose and Scope

Differentiation between two definitions of service:

a) application-oriented services; these are services which are offered to the clients of the network.

b) transport services; these are transport services which may be offered by the lower layer (=transport) part of the network, especially the OTN.

The focus within this document is on the transport services. 

The report is an internal OTN-MCN report describing briefly the basic  OTN-MCN related services including services provided by the optical Channel Layer and Services provided by a new TDM-Layer. In the following, possible services will be identified and their requirements on the network will be derived. 

The document is basic input to the LION WP-1 milestone 1. 

1.2 Reference Material

1.2.1 Reference Documents

[1]


[2]


[3]


[4]


[5]


[6]





1.2.2 Abbreviations

BIP 
Bit Interleaved Parity

TCM 
Tandem Connection Monitoring

CNM 
Customer Network Management

DWDM
Dense Wavelength Division Multiplex

FDM
Frequency Division Multiplexing; is used as a synonymon for DWDM

VPN 
Virtual Private Network

MS 
Multiplex Section

MSP 
Multiplex Section Protection

RS 
Regenerator Section

RDI 
Remote Defect IndicationI

REI 
Remote Error Indication

APS 
Automatic Protection Switching

CRC 
Cyclic Redundancy Check







1.2.3 Definitions

TMF

Telemanagement Forum , formerly NMF, Network Management Forum

1.3 Document History

Version
Date
Authors
Comment

0.01
29/2/2000
XXX
Initial documents 

0.02
3/3/2000
YYY
Update based on comments by ZZZ

1.4 Document overview

The document is structured as follows. Section 2 describes ......

Here begins the main body of the text: 

2 Application Services

2.1 Overview of Most Important Applications

To describe briefly and exemplarily the most important applications

2.2 Definition of Application Services

Derive from the applications generic application (“application classes=application services”)

Human to Human 

· real time voice and video, tele-medicine, tele-immersive VR, etc

· very sensitive to jitter and delay

· very symmetric & growing linearly 

Human to Computer

· web, voice mail, video servers, call centers, fax - mostly TCP

· jitter and delay can be compensated with client buffering

· fractal & very asymmetric & growing exponentially

Computer to Computer

· bio-informatics, IP appliances, off site backups, web caching

· insensitive to jitter and delay, but extremely fractal

· extremely asymmetric & growing exponentially plus
Characterization

real-time

near-real-time

non-real-time

Application services

· streaming

· elastic

· (best effort)

2.3 Requirements of Application Services on Transport Services

Requirements of application services to be provided by the transport services

2.4 Conclusion 
Overview table of applications + requirements on application services 

application service









application
Telephony
VoIP
Video Telephony
Video Conferencing
Tele Teaching
Home Office, Interactive Games
Video Distribution
...
WWW

Bit rate (bandwidth)










Bit rate variation (“burstiness”)










Delay sensitivity










Need for protection










Importance: Short-term 










Importance: Mid-term prognosis










3 Client Interface Types and Client Formats 

3.1 Classic SDH

3.1.1 Protocol Characteristics

3.1.2 Parameters of Interfaces  

3.1.3  Description of Classical SDH Services 

3.1.3.1 SDH Leased Line Interface Presentation

The interface presentation of SDH leased line at the Network Termination Point and the Terminal Equipment is defined by the standard EN 301 165. The standard contains the technical requirements for the physical section-, regenerator section-, multiplex section- and path layer with reference to ETS 300 417, G.703, G.707, G.651? and G.957

Physical Layer

Overhead Functions

3.1.3.2 SDH Leased Line Connection Characteristics

Bitrate

Timing Tolerance

Transfer Delay

Jitter

Information Transfer Susceptance

Error Performance

· Power

· Dispersion

· Wavelength tolerances

· Modulation Formats

· Bandwidth Requirements

3.1.4 Requirements on Transport Service

3.2 SDH frame only

3.2.1 Protocol Characteristics

3.2.2 Physical Parameters of Interfaces  

e.g.

· Power

· Dispersion

· Wavelength tolerances

· Modulation Formats

· Bandwidth Requirements

3.2.3 Requirements on Transport Service

3.3 Digital Wrapper

3.3.1 Protocol Characteristics

3.3.2 Physical Parameters of Interfaces  

e.g.

· Power

· Dispersion

· Wavelength tolerances

· Modulation Formats

· Bandwidth Requirements

3.3.3 Requirements on Transport Service

3.4 Ethernet

Ethernet/Fast Ethernet

Gigabit Ethernet

10 Gigabit Ethernet

3.4.1 Protocol Characteristics

3.4.2 Physical Parameters of Interfaces

3.4.3 Requirements on Transport Service

3.5 ESCON

3.5.1 Protocol Characteristics

3.5.2 Physical Parameters of Interfaces

3.5.3 Requirements on Transport Service

3.6 Fibre Channel

3.6.1 Protocol Characteristics

3.6.2 Physical Parameters of Interfaces 

3.6.3 Requirements on Transport Service

3.7 Other Formats 

HIPPI

Digital Video

3.7.1 Protocol Characteristics

3.7.2 Physical Parameters of Interfaces  

3.7.3 Requirements on Transport Service

4 High Level Description of OTN-MCN related Transport Services 

4.1 Basic Characteristics of Transport Services (OTN and TDM/OTN)

4.1.1 Link provisioning

4.1.1.1 Static

Management Requirements

4.1.1.2 Soft-Permanent

Automatic Routing and Signaling

Management Requirements

Control Plane

e.g. MplambdaS as common control plane

4.1.1.3 Switched

Automatic Routing and Signaling

Management Requirements

Control Plane

e.g. MplambdaS as common control plane

4.1.2 Bandwidth Provisioning

Extensions to the Control Plane

WDM Channel Bundling (e.g. 40 Gbit/s = 4x10Gbit/s)

4.1.3 Grooming

4.1.4 Monitoring/Fault Isolation 

TCM, Continuity, Connectivity, Link performance 

4.1.5 Resilience

Protection and restoration (preplanned/online)

4.2 TDM-Transport Connection Service (concatenation of VC-4)

4.2.1 Service Parameters 

Provisioning Time 

Bandwidth Concatenation 

Class of Restoration / Protection 

Performance Parameter 

· Check Sum (Example SDH) 

· Delay 

· Jitter

Monitoring Functions / Requirements

Continuity

Connectivity

TCM

Defect Indications 

4.2.2 Example: Description of Classical SDH Services 

4.2.2.1 SDH Leased Line Connection Characteristics

Bitrate

Timing Tolerance

Transfer Delay

Jitter

Information Transfer Susceptance

Error Performance

Provisioning Time

Monitoring Functions

a) Continuity Supervision

b) Connectivity Supervision

c) Quality Supervision

d) Adaption Management

Protection Functions (G.841)

a)    Multiplex Section Shared Protection Rings (MSSPRING)

a) Linear Multiplex Section Protection (MSP)

b) Subnetwork Connection Protection

4.2.2.2 SDH VPN

VPN Resources

· Ports/Interfaces of Network Elements

· Connections between Network Elements

· Possible Sub-VPN levels

Authorized Customers

· Different authorization levels

CNM Functions/CNM Interface

· Configuration Management Functions

· Fault Management Functions

· Performance Management Functions

· CNM Security Functions

4.2.3 Basic Mapping of native Signals into TDM – Frame (concatenation of VC-4) 

· Giga Ethernet

· 10 G Ethernet

· Fiber Channel

· ESCON

· FICON

4.3 Optical Channel Transport Service

4.3.1 Digital Channel Transport Service

4.3.1.1 Digital Wrapper

4.3.1.2 SDH-Wrapped

4.3.1.3 Service Parameters 

Provisioning Time

Class of Restoration / Protection

Time to Restore 

Type of Resilience 

Unprotected

Restored 

Protected

WDM Inter-Channel Jitter/Delay 

Performance Parameter 

· Performance Parameter of DW 

· Check Sum (Example SDH)

· FEC 

Supervision Functions / requirements 

Continuity

Connectivity

TCM

Defect Indications

4.3.2 Clear Optical Channel Transport Service 

4.3.2.1 Service Parameters 

Provisioning Time

Class of Restoration / Protection

Analog Performance Parameter 

· Synchronous principles  

· Q-Factor

· Eye- Diagram 

· Asynchronous principles  

· Histogram 

· OSNR

Monitoring Functions / Requirements 

· End to End Monitoring

· Signal Label 

· Trace Identifier 

· Delay

4.4 IP-based Transport Services







