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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
ITU. ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommenda-
tions on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, estab-
lishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these
topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are pre-
pare on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a telecom-
munication administration and a recognized operating agency.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may in-
volve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, valid-
ity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others out-
side of the Recommendation development process.

As of the date of approval of this Recommendation, ITU [had/had not] received notice of intellectual prop-
erty, protected by patents, which may be required to implement this Recommendation. However, implemen-
tors are cautioned that this may not represent the latest information and are therefore strongly urged to con-
sult the TSB patent database.

   ITU  2001

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from ITU.
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RECOMMENDATION M.2201

PERFORMANCE OBJECTIVES, ALLOCATIONS AND LIMITS FOR BRINGING-
INTO-SERVICE AND MAINTENANCE OF INTERNATIONAL ATM VIRTUAL PATH

AND VIRTUAL CHANNEL CONNECTIONS

Summary

This Recommendation provides performance objectives, allocations and limits, and measure-
ment procedures for bringing-into-service and maintenance of international end-to-end perma-
nent and semi-permanent ATM Virtual Path Connections (VPCs), Virtual Channel Connections
(VCCs), and connection portions that form part of an international ATM VPC or VCC. Error,
delay and availability performance aspects are addressed. Some of the performance objectives
depend on the user’s selection of Quality of Service (QoS) class, definitions of which are given
in Recommendations I.356 and I.371.

Introduction

This Recommendation describes the operational procedures and performance of ATM VPCs that
are designed and engineered according to the relevant I-series Recommendations, and are used to
support ATM VCCs. It relies heavily on the use of in-service monitoring facilities built into
ATM equipment, and focuses on the F4 and F5 Operations, Administration and Maintenance
(OAM) information flows specified in Recommendation I.610. However, these OAM facilities
are not present in all types of ATM equipment. Therefore, Out-Of-Service (OOS) tests will also
be required to ensure operational performance limits are met during Bringing-Into-Service (BIS)
and maintenance activities.

The long-term (one month) cell transfer and availability performance objectives for ATM net-
works are defined in Recommendations I.356 and I.357 respectively. Short-term cell transfer and
availability performance requirements from an operation and maintenance perspective are cov-
ered in this Recommendation.

I.356 and M.2201 apply end-to-end from terminal measuring point MPT to MPT. This Recom-
mendation enables the derivation of the performance objectives for real connections according to
ITU-T Recommendation I.356 (which has a country-based model); the performance allocation to
a single operator is not specifically addressed.  In cases where multiple operators operate one or
more connections/portions, the subdivision of the objectives between them is subject to further
study.

This Recommendation is part of the M.22xx-series that address the operation and maintenance
of the ATM layer (i.e. above the physical layer). It does not address the ATM Adaptation Layer
(AAL) services or consider provisioning and commissioning of ATM equipment into the net-
work. Recommendations in the M.21xx series provide performance objectives, allocations and
limits for the physical layer network supporting the ATM layer. The built-in monitoring used by
these Recommendations is the OAM information flows defined in I.610 as F1, F2 and F3.

Keywords

Availability

Bringing-Into-Service

Degraded Performance Limit

Errored Second

In-Service Monitoring

Performance Allocation

Performance Limits

Severely Errored Second

Unacceptable Performance Limit
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RECOMMENDATION M.2201

PERFORMANCE OBJECTIVES, ALLOCATIONS AND LIMITS FOR BRINGING-
INTO-SERVICE AND MAINTENANCE OF INTERNATIONAL ATM VIRTUAL PATH

AND VIRTUAL CHANNEL CONNECTIONS

1 Scope

This Recommendation provides performance objectives, allocations and limits, and measure-
ment procedures for bringing-into-service and maintenance of international, permanent or semi-
permanent end-to-end ATM Virtual Path Connections (VPCs), Virtual Channel Connections
(VCCs), and connection portions that form part of an international ATM VPC or VCC. Error,
delay and availability performance aspects are addressed.

This Recommendation provides performance objectives, allocations and limits for Bringing-
Into-Service (BIS) and maintaining international ATM permanent and semi-permanent VPCs
that are transported over PDH, SDH or optical fibre networks, referring to the Operations, Ad-
ministration and Maintenance (OAM) information flows F1-F5 (see Figure 3/I.610 [7]). This
Recommendation is part of the M.22xx-series, which address flows F4 and F5 (i.e. above the
physical level); the M.21xx-series address flows F1-F3. This Recommendation does not address
the ATM Adaptation Layer (AAL) services or consider provisioning and commissioning of
ATM equipment into the network.

Because BIS and maintenance requirements differ according to cell priority level, different limits
are provided based on Cell Loss Priorities CLP=0, and CLP=0+1. Performance parameters and
limits are also given for triggering maintenance activity (e.g. fault localisation, repair etc.).
Automatic re-routing of cells in the case of a fault is assumed in the determination of limits. The
limits are designed to support the long-term performance objectives in Recommendation I.356
[4].

This Recommendation assumes the ATM cell format and structure described in Recommenda-
tion I.150 [1] and the use of Recommendation I.610 [7] B-ISDN OAM principles and functions.
Methods of deriving performance information from OAM cells and other path information are
given.

This Recommendation enables the derivation of the performance objectives for real connections
according to IU-T Recommendation I.356 [4] (which has a country-based model); the perform-
ance allocation to a single operator is not specifically addressed. In cases where multiple opera-
tors operate one or more connections/portions, the subdivision of the objectives between them is
subject to further study.

2 References

The following ITU-T Recommendations contain provisions which, through reference in this text,
constitute provisions of this Recommendation. All Recommendations are subject to revision; all
users of this Recommendation are therefore encouraged to investigate the possibility of applying
the most recent edition of the Recommendations listed below. A list of the currently valid ITU-T
Recommendations is published regularly.

[1] ITU-T Recommendation I.150, B-ISDN ATM functional characteristics

[2] ITU-T Recommendation I.326, Functional architecture of transport networks based on
ATM
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[3] ITU-T Recommendation I.353, Reference events for defining ISDN and B-ISDN per-
formance parameters

[4] ITU-T Recommendation I.356, B-ISDN ATM layer cell transfer performance

[5] ITU-T Recommendation I.357, B-ISDN semi-permanent connection availability

[6] ITU-T Recommendation I.371, Traffic control and congestion control in B-ISDN

[7] ITU-T Recommendation I.610, B-ISDN operation and maintenance principles and func-
tions

[8] ITU-T Recommendation M.20, Maintenance philosophy for telecommunication networks

[9] ITU-T Recommendation M.34, Performance monitoring on international transmission
systems and equipment

[10] ITU-T Recommendation M.60, Maintenance terminology and definitions

[11] ITU-T Recommendation M.2100, Performance limits for bringing-into-service and
maintenance of international PDH paths, sections and transmission systems

[12] ITU-T Recommendation M.2101, Performance limits for bringing-into-service and
maintenance of international SDH paths and multiplex sections

[13] ITU-T Recommendation M.2140, Transport network event correlation

[14] ITU-T Recommendation M.3010, Principles for a Telecommunications Management
Network

[15] ITU-T Recommendation M.3200, TMN management services and telecommunications
managed areas: overview

[16] ITU-T Recommendation M.3207.1, TMN management service: maintenance aspects of
B-ISDN management

[17] ITU-T Recommendations M.3400, TMN management functions

[18] ITU-T Recommendation M.3600, Principles for the management of ISDNs

[19] ITU-T Recommendation M.3610, Principles for applying the TMN concept to the man-
agement of BISDN

[20] ITU-T Recommendation M.3611, Test management of the B-ISDN ATM layer using the
TMN

[21] ITU-T Recommendation O.191, Equipment to assess ATM layer cell transfer perform-
ance

3 Terms and definitions

General terms and definitions relating to this Recommendation are provided in Recommenda-
tions I.326 [2], I.353 [3], I.356 [4], I.357 [5], I.371 [6], I.610 [7], M.20 [8], M.34 [9], M.60 [10],
M.2100 [11] and M.2101 [12]. For the purpose of this Recommendation, the following defini-
tions also apply:

Allocated Performance Objective (APO): An APO is the PO for a real connection calculated
according to the allocation rules defined in this Recommendation.

Bringing-Into-Service Performance Objective (BISPO): A BISPO is the PO for a real con-
nection or connection portion calculated from its APO and used for BIS testing.
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