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ITU-T Recommendation G.828

Error performance parameters and objectives for international,
constant bit rate synchronous digital paths

Summary

This Recommendation defines error performance parameters and objectives for international
synchronous digital paths. While this Recommendation specifically addresses objectives for
international digital paths, the allocation principles can be applied to the design of error performance
for national or private synchronous digital paths. The objectives given are independent of the
physical network supporting the path. This Recommendation is based upon a block-based
measurement concept using error detection codes inherent to the path under test; the block repetition
rate being in accordance with SDH technology. This simplifies in-service measurements. The events,
parameters and objectives are defined accordingly. In addition to path performance assessment,
tandem connection monitoring is covered.

It 1s not required to apply this Recommendation to SDH paths using equipment designed prior to the
date of adoption of this version of ITU-T Recommendation G.828 (March 2000).

Source

ITU-T Recommendation G.828 was prepared by ITU-T Study Group 13 (1997-2000) and approved
under the WTSC Resolution 1 procedure on 10 March 2000.

Keywords

Background Block Error (BBE), block-based concept, Error Detection Codes (EDC), error
performance objectives, error performance parameters, Errored Second (ES), In-Service
Measurements (ISM), Severely Errored Period (SEP), Severely Errored Second (SES), synchronous
digital path, Tandem Connection Monitoring (TCM).
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FOREWORD

The International Telecommunication Union (ITU) 1s 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 Recommendations
on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years,

establishes the topics for study by the ITU-T study groups which, in tum, produce Recommendations on these
topics.

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

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

NOTE

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

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,

validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementors are
cautioned that this may not represent the latest information and are therefore strongly urged to consult 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 the ITU.
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ITU-T Recommendation G.828

Error performance parameters and objectives for international,
constant bit rate synchronous digital paths

1 Scope

This Recommendation specifies error performance events, parameters and objectives for
synchronous digital paths. Subclauses 1.1 to 1.3 give further details.

1.1 Application of this Recommendation

This Recommendation is applicable to international, constant bit rate digital paths based on
Synchronous Digital Hierarchies. While this Recommendation specifically addresses objectives for
international digital paths, the allocation principles can be applied to the design of error performance
for national or private synchronous digital paths. This Recommendation is generic in that it defines
the parameters and objectives for paths independent of the physical transport network providing the
paths.

Compliance with the performance specification of this Recommendation will, in most cases, also
ensure that subtending connections will meet the requirements laid out in ITU-T Recommendations
G.821 (N x 64 kbit/s) [5] and G.826 [6]. Therefore, this Recommendation is the only
Recommendation required for designing the error performance of synchronous digital paths (see
Note). In accordance with the definition of a digital path, path end points may be located at user's
premises.

NOTE - It is not required to apply this Recommendation to SDH paths using equipment designed prior to the
adoption of this Recommendation in March 2000. Performance events and objectives for paths using
equipment designed prior to this date are given in ITU-T G.826.

Paths are used to support services such as circuit switched, packet switched and leased circuit
services. The quality of such services, as well as the performance of the network elements belonging
to the service layer, is outside of the scope of this Recommendation. However, G.828-based paths
can carry ATM traffic. Synchronous digital paths meeting the objectives of this Recommendation
will enable the ATM traffic to meet 1.356 [9].

The error performance objectives are applicable to each direction of the path independently. The
values apply end-to-end over a 27 500 km Hypothetical Reference Path (see Figure 3) which may
include optical fibre, digital radio relay, metallic cable and satellite transmission systems. The
performance of multiplex and cross-connect functions employing ATM techniques is not included in
these values.

The parameter definitions are block-based with the block repetition rate in accordance with SDH
technology, making in-service measurement convenient. In addition to in-service measurements,
compliance with this Recommendation can be assessed using out-of-service measurements or
estimated by measures compatible with this Recommendation as those specified in Annex B.

The objectives given in this Recommendation are long-term objectives to be met over an evaluation
period of typically 30 consecutive days (one month). Shorter measurement periods required for
maintenance and bringing-into-service are covered in ITU-T Recommendation M.2101 [10].
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