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Abstract

This standard provides perforr.a.2ce monitoring (PM) functions and requirements applicable to SONET digital transmission.
This standard provides functic nal 1 xquirements to support maintenance and is not meant to be an equipment specification.
This standard is one of a set of s_«ndards which are applications utilizing the common criteria as specified in ATIS-0300231.
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Foreword

The information contained in this Foreword is not part of this American National Standard (ANS) and has not been processed
in accordance with ANSI’s requirements for an ANS. As such, this Foreword may contain material that has not been subjected
to public review or a consensus process. In addition, it does not contain requirements necessary for conformance to the
Standard.

The Alliance for Telecommunication Industry Solutions (ATIS) serves the public through improved understanding between
providers, customers, and manufacturers. The Telecom Management and Operations Committee (TMOC) develop’
operations, administration, maintenance and provisioning standards, and other documentation related to Operations Supor.
System (OSS) and Network Element (NE) functions and interfaces for communications networks - with an emphasis n
standards development related to U.S.A. communication networks in coordination with the development of .internatu: |
standards.

This standard specifies a basic set of monitoring requirements and provides criteria that are common to a set cf stcndaids, the
ATIS-0300231 series, which define applications for a specific level in the digital hierarchy. The documents, wvhic. are included
in the ATIS-0300231 series (at the time that this document is approved), are listed below:

e ATIS-0300231, Layer 1 In-Service Transmission Performance Monitoring.

e ATIS-0300231.01, DSL — Layer 1 In-Service Digital Transmission Performance Monitoriny.
e ATIS-0300231.02, DS1 — Layer 1 In-Service Digital Transmission Performance Moni.aring.
e ATIS-0300231.03, DS3 — Layer 1 In-Service Digital Transmission Performance 4oni oring.

e ATIS-0300231.04, SONET - Layer 1 In-Service Digital Transmission i =rformance Monitoring.

This particular standard will be useful to anyone engaged in the desion, rovisioning, or operation of telecommunications
equipment or services utilizing SONET digital transmission techno.xgy. The standard establishes uniform and consistent
performance monitoring (PM) functions and requirements applicable tc Layer 1 SONET digital transmission signals for the
covered levels of the North American digital transmission hierarchy. This siandard is intended to be a living document, subject
to revision and updating as warranted by advances in digital transm.sicn technology

Compliance with the standard should provide uniform anc consistent measurement parameters and techniques for SONET
circuits, facilities, and networks. In some cases, locatic-01 2nted’ options are needed to ensure compatibility: this need for
options is imposed by significant differences between netv o1 providers as well as between network elements

ANSI guidelines specify two categories of require ne:its: mandatory and recommendation. The mandatory requirements are
designated by the word shall and recommerdatins by the word should. Where both a mandatory requirement and a
recommendation are specified for the same | rite.’on, the recommendation represents a goal currently identifiable as having
distinct compatibility or performance advar:ages.

Suggestions for improvement of this ‘iocument are welcome. They should be sent to the Alliance for Telecommunications
Industry Solutions, TMOC, 1200 G_Sirecs N4, Suite 500, Washington, DC 20005.

At the time of consensus on thiz Cacu. 2ent, TMOC, which was responsible for its development, had the following leadership:

P. Galarza, TMOC Chdir (i onectiv)
T. Barrett, Technical Edicor (AT&T)


https://www.stdhive.com/standards/atis-0300231042019-pdf/

ATIS-0300231.04.2019

Table of Contents

1  SCOPE, PURPOSE, & APPLICATION ....cccceeueeeeemmmmmmmmmmmssssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 1
11 S0P ettt ettt ettt e e e ettt e e e e et ettt e eeeeetttaaa e eeeeetttaaaaeeeeetttaaaaeeeeettttaneeeeeeetttanaeeeeeetetha e eeeeeentaaaaeaeeeentnan 1
1.2 PURPOSE ..ttt ettt et ettt e et ettt e e e e et ettt e e e eeeettta e e eeeetttana e e eeeetttaaa e e eeeettttaa e e eeeeeataa e eaeeeetrhanns 1
13 AAPPLICATION ..t eeettttte e e e e e ettt e e e e e et ettaaa e e e e eeeetesaa e e eeeeeeeaaa e e e eeeeeaana e e e eeeeeesan e eeeeeetesan e eeeeeeeesnnanaeeeeaansnnnnaeeeeeensnnn 4

2 NORMATIVE REFERENCES .........ccoeeiiiiiiiiiiisississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss .2

3 DEFINITIONS & ACRONYIMS ......ccciiiiiiiiiisnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns W), 2
3.1 DIEFINITIONS ettt ettt ettt e e e e ettt e e e e et ettt e e e e eeeettsaa e e e eeetetaaa e e e eeeeeeannn e eeeeeeassnnnnaaeeeeassnnnnaeeaeennnit T A 2
3.2 AACRONYMS ..ttt e e e e ettt e e e e et ettt e e e e e e tttaa e e e e eeetetanaa e e eeeeetasnnaaeeeeeeesnnnaneeeeeensnnnnnneeeeeens nanes T TSR 3

4  SONET PERFORMANCE PRIMITIVES & PARAMETERS......ccccttiiiiiiiiinininiinninniininniiiiiiissinnes eenssssssssssssssssssnns 5
4.1 ABBREVIATIONS & CONVENTIONS ...vvttvttttttatassaessnsssssssssssssssssssnssssssnssssssssssssssssssnnssssssnsnnsnnsnns NETR. VOO ORTRPRRN 6
4.2 PERFORMANCE PRIMITIVES ...ttt eeettttitee e e e e et tttee e e e e e ettt e e e e eeeettsaaaeeeeeeeeannnnaaeeeeeenesnnnss eeennenns teeeeeeensnnnnsaeeeeeennnnnnnnns 6

4.2.1 Performance ANOMQlies (All ENEItIES) ............uvuveiieeeeieiiiiiiiie e esesiiee e e e sesiiid s e aee s s aeaa e e e esesareaaaeeeessiaanes 6
4.2.2 PerfOrmMANCE DEFECLS .......uvuvieeeeieeiiiiiieeeessciiieeaaeeesssciseeaaeeessssianeesad s eeid eaae s e e st eaeeeeeessitasaaeaaessssssanes 10
43 PERFORMANCE FAILURES .ttt e e eettttiieee e e ettt e e e ettt e e e e e e ettt e e e e eeeeeennnaee et LB 19
4.3.1 NEQAr-eNnd FQIIUIES ..............cooooeeieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e et aaaasaaaaaaaes 19
4.3.2 Far-end FQIlUres................ooovveveeeeiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaann, OO U OO PO PO UUUPUUPUUUPURt 22
4.4 OTHER INDICATORS, PARAMETERS, & SIGNALS ..cvvvuniireruiererieeererieeereaeees ieeeersuies avieeesssneeesssneessssneeesssneesssseessssneessssneesees 24
4.4.1 Laser Bias CUITENTt (LBC)............ooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e et et 24
4.4.2 Optical POWeEr TransmMitted (OPT)3 ...t ettt ettt e et e et e et e et e e e et e eaeeseenaens 24
4.4.3 Optical POWEr RECEIVEA (OPR)X ...t e ettt et et eteeeeeeae e e eaaeaaens 24
4.4.4 Protection SWItCRING (PS) EVENT.........cuiueeeieciiiiiiiaess ) ttee e e ettt e e e e e e ettt e e e s se sttt eaaaeessssssaeaaaessssssssnes 25
4.4.5 Protection SWItChiNG COUNT (PSC)......ccuceeeeeiiieeiiee e ettt e e e e ettt e e e e s e sttt e e e s ssstaseeaaeeesssssssaesaaessssisssnes 25
4.4.6 Protection SWiItChing DUIGLION (PSD) ........ccc. uuus feeeiiieete e e e ettt et e e e e e ettt it e e e s ss sttt e aaeeesssstasaesaeessssssssnes 25
4.4.7 Line Failure Counts ...................cccoeeeeeee . NS 25
4.4.8 STS Tandem CONNECLION CONAITIONS. #5 c.ii0 ettt ettt e et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaaaaaaaaaaaaaaaens 26
4.4.9 STS Tandem CONNECLION FAIUIY COU IS . ettt ettt ettt et et e et e e e e e e e e e e e e e e s e e e s e e e e e e e e e e aaaaaaaaaaaaaaaaaaaaaaaaaans 27
4.4.10  STS-PAtH FQIIUIE COUNTS ......ccc.oeiioaeee e, 28
4.4.11  VT-PAtH FQIUIE COUNTS ..cc.ocoeet e, 28
4.5 PERFORMANCE PARAMETERS. ... s 0ttt et ettt e e e e e ettt e e e e e et ttaaa e e e eeeeteaaa e e e eeeeaesan e e eeaeeeesnna e e eeeeeeesnanaeeeeeenennnnnnns 29
4.5.1 Physical Medi PArGmME CiS.. ...t aaa e aaaaaaaes 29
4.5.2 RY=totn (0] ol Mo ) V=T gl oo o] O (-1 OSSP 29
4.5.3 Near-end LinNe Laye = PUIGMELEIS .............ooeeeeeeeeeeeeeeeeeeeeeeeeeee e eeaaeeaaaaaes 30
4.5.4 Far-end Line LAy 21 PAIGMELEIS. ............coeeeeeeeeeeeeeeeeeeeeeeeeeeeeee et e e e e e aaaaaaaaaaaaes 34
4.5.5 Near-end STS-Tanu >m ConNection LAYEr PAIGMELEIS ..........ccccccuuuueiieeeeieiiiiieeiaeeesssiiieesaaeessssissssessasssssssssnees 35
4.5.6 Far-enc' STS-Tandem ConNection LAYer PArGAMELErS.............cueeecuuuueeieeeeiseiiiieeiaeeesesiiieesaaeesssseiseseaasesssssssnens 36
4.5.7 Near 2na STS-Path Layer PAIrGMETErS...............ccooueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeaeeaeeeaeaaans 37
4.5.8 LAr-eN0 STS-PAtN LAYEE PAIGIMETELS ... vvvvieeeeeeiiiiiteeeeeseeiiieeta e e e seetteea e e e e s ssstaetaaaeesssssssasaaaaessssssssssaaaaesenaas 39
4.59 4.5.9 Near-end VT-PAth LAYEr PAIGAMELEIS. ..........ccceeeieeeiiieeiaeeesseeiiiettaeeesessiaaetaaeessssssssaaaaeessssssssssaasessnins 40
45,10 FUi-€Nd VT-PALN LAYEI PAIGIMETELS. ......ccccciiiieiiaeeesseeiiieetaeeeesseitaetaaeeesssssaataaaaesssssssssassaaessassssssssasasssssssssnes 42

5 _SONT PERFORMANCE MONITORING FUNCTIONS........ccccetiiiiiiiiinnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 42
51 SONET PERFORMANCE DATA COLLECTION 1.ttt eeeeettttuuieeeeeetttuuuaaeseeeetessaaaaeeeeeeesnnnaaeeeeessnnnnneeeeeesssnnnnaaeeeeeessnnnnaeaaeees 42
52 SONET PERFORMANCE DATA STORAGE ... cetttuuueteeetttttuiaeeeeettttuuu e e e eeetttaaaa e aeeeetesnaaa e eeeetsennnaaaeeeeesssnnnaeeeeeassnnnnaaaaaees 44
5.3 SONET THRESHOLDING & ALERTING vvtvvvvtvuusuuesssssssnnssssssssnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnssnnsssssnsnnns 44

A CALCULATION OF BER FROM SONET EDCS....cccettiiiiiimnnnnnnnnnnnnnnnsnnsnnssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 66


https://www.stdhive.com/standards/atis-0300231042019-pdf/

ATIS-0300231.04.2019

A.1 BER & EDC THRESHOLDS FORSES ..evuniiiitiiiiiiieieiite ettt e eetteeeeeteeeetaeeesaae e e sttt ee s st eessaaeessanesssanssssanesssaneesssnneessrannesees 67
B BIBLIOGRAPHY......ceuiiieiirteitenereeereeeteessensersessrasssenserassssssssassssnsesasssssssssssesassssssssassssssssassssnsssassssssessssssnssssnsesassssnsesnssssnsene 69

Table of Figures

FIGURE 1 - ILLUSTRATION OF SONET SECTIONS, LINES, AND PATHS ..uevvutettnersuerennersneessnessnesssnessuesssnessnesssnessnessseesssesssnessneessnessneessnessnnees 45
FIGURE 2 - SIMPLIFIED DIAGRAM DEPECTING SECTION, LINE, TANDEM CONNECTION AND PATH ..uvviuiiiiiiieeii et eeee et ee e eeae e e eeaeesnns 4,
Table of Tables

TABLE 1 - SONET NEAR-END PERFORMANCE PRIMITIVES ..evvuuneetuunseetsunseereusesssnsesssnesesssnnsesssnseesssnneesssnesessunssessnnsesssnnessssnns . 47
TABLE 2 - SONET FAR-END PERFORMANCE PRIMITIVES ... tetttuntetutueersuueeerssieeersuneeessunseesssnssesssnesesssssesssesssssnesssssnssessssesess eesarsneeensnns 48
TABLE 3 - SONET FAILURE DEFINITIONS ..evttunietttueeruuuneerssnneessseesesssnseesssnseesssnssessnnsssssnnssessnnessssnsessssnnessssnsessssns svunesarn eesssnesssnnns 48
TABLE 4 - SONET OTHER INDICATORS, PARAMETERS, AND SIGNALS ... evvuettnersueersnersnerssneesuesssnessuesssneessesssnessseessnesssnessns ionessneessnessnnesnnns 50
TABLE 5 - SONET PARAMETER DEFINITIONS 11 tetttunsertuunserssuneerssuesesssnneesssnseesssnnsesssnssesssnssessnnesssssnssssssnesesssnes seseesessnnessssnnessssnnessssnns 52
TABLE 6 - VALUE FOR X FOR SONET SECTION SES DEFINITION ...ctvuunieiuieseeiiieeeiuieeeeesieeeessneseessnesesssnneesssnnsessnnt N coieeerrnienenrnieeerraienenes 64
TABLE 7 - VALUE FOR X FOR SONET LINE SES DEFINITION «.ttvuuiiitiieitiieieetiineertieeestiieeessneseessnnesessnnsee snnees eseenns eeersunseessnnsesssnneesssnns 64
TABLE 8 - MINIMUM SONET THRESHOLD RANGES FOR PARAMETERS ..vvvuuerttunsertsuneersunnsesnsnneessnnesesnsaenes aes teseesssnseessunssessnnsesssnnesessnns 65
TABLE 9 - MINIMUM SONET STORAGE REGISTERS ...eevvuunererunrerrnnnseersnnsesssnesesssnsesssnesesssnneessnnns | aneees et eeerre e e r e ara. 65


https://www.stdhive.com/standards/atis-0300231042019-pdf/

AMERICAN NATIONAL STANDARD ATIS-0300231.04.2019

American National Standard for Telecommunications —

SONET-- Layer 1 In-Service
Digital Transmission Performance Monitoring

1 Scope, Purpose, & Application

1.1 Scope

This standard provides uniform functions and requirements for performance monitoring (PM) ¢nd alarm/status
monitoring for digital transmission signals in the SONET hierarchy. It is intended to be u:ad in conjunction with
the core document — ATIS-0300231.

1.2 Purpose

This standard is written to provide the minimal set of requirements to |>ro\ide for uniform and consistent PM and
alarm/status monitoring for the SONET digital transmission rates. T s standard provides definitions for
performance primitives (anomalies and defects), performance param:ters, end performance failures.

1.3 Application
The application of this standard is as follows:

e It provides definitions of performance and ¢ arr./stawus parameters, both required and optional, applicable
to network elements providing non-intrusiv2 (rarismission monitoring at the SONET digital rates;

e |t describes the functions relatedto tl = co’lection, storage, thresholding, and reporting of PM information;
and

e |t establishes the PM functioi.c.11at may be used at network interfaces between telecommunication
carriers, at network boundzries, and at customer premises to permit compatible maintenance operations.

Although this standard estzpliches ranges over which transmission performance can be measured, it does not
establish any requirements or. guidelines for levels of performance. This standard refers to other American
National Standards th~t addre<= digital transmission and performance criteria.
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