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Recomendacion UIT-T G.774.10

Jerarquia digital sincrona — Gestion del anillo de proteccion compartida de la seccion
miultiplex desde el punto de vista de los elementos de red

Resumen

Esta Recomendacion proporciona un modelo de informacion para la red de la jerarquia digital
sincrona (SDH). El modelo describe las clases de objetos gestionados y sus propiedades para la
gestion de la configuracion y la posconfiguracion de la funcion conmutacion de proteccion del anillo
de proteccion compartida (SPR) de la seccion multiplex (MS) de la jerarquia digital sincrona, tal
como estan definidos en UIT-T G.803 [12], UIT-T G.841 [15] y UIT-T G.842 [16]. Estos objetos
son de utilidad para describir la informacidn intercambiada a través de las interfaces definidas en la
arquitectura de la red de gestion de las telecomunicaciones (RGT) de UIT-T M.3010 [3] para la
gestion de la configuracidon y posconfiguracion de la funcion de proteccion.
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2001 Version inicial de la Recomendacion.

Origenes

La Recomendacion UIT-T G.774.10, revisada por la Comision de Estudio 15 (2001-2004) del
UIT-T, fue aprobada por el procedimiento de la Resolucion 1 de la AMNT el 9 de febrero de 2001.

UIT-T G.774.10 (02/2001) i



PREFACIO

La UIT (Unién Internacional de Telecomunicaciones) es el organismo especializado de las Naciones Unidas
en el campo de las telecomunicaciones. El UIT-T (Sector de Normalizacion de las Telecomunicaciones de la
UIT) es un o6rgano permanente de la UIT. Este 6rgano estudia los aspectos técnicos, de explotacion y
tarifarios y publica Recomendaciones sobre los mismos, con miras a la normalizacion de las telecomunica-
ciones en el plano mundial.

La Asamblea Mundial de Normalizacion de las Telecomunicaciones (AMNT), que se celebra cada cuatro
afios, establece los temas que han de estudiar las Comisiones de Estudio del UIT-T, que a su vez producen
Recomendaciones sobre dichos temas.

La aprobacion de Recomendaciones por los Miembros del UIT-T es el objeto del procedimiento establecido
en la Resolucion 1 de la AMNT.

En ciertos sectores de la tecnologia de la informacion que corresponden a la esfera de competencia del UIT-T,
se preparan las normas necesarias en colaboracion con la ISO y la CEL

NOTA

En esta Recomendacion, la expresion "Administracion” se utiliza para designar, en forma abreviada, tanto una
administracion de telecomunicaciones como una empresa de explotacion reconocida de telecomunicaciones.

PROPIEDAD INTELECTUAL

La UIT senala a la atencion la posibilidad de que la utilizacion o aplicacion de la presente Recomendacion
suponga el empleo de un derecho de propiedad intelectual reivindicado. La UIT no adopta ninguna posicion
en cuanto a la demostracion, validez o aplicabilidad de los derechos de propiedad intelectual reivindicados, ya
sea por los miembros de la UIT o por terceros ajenos al proceso de elaboracion de Recomendaciones.

En la fecha de aprobacion de la presente Recomendacion, la UIT no ha recibido notificacion de propiedad
intelectual, protegida por patente, que puede ser necesaria para aplicar esta Recomendacion. Sin embargo,
debe sefialarse a los usuarios que puede que esta informacion no se encuentre totalmente actualizada al
respecto, por lo que se les insta encarecidamente a consultar la base de datos sobre patentes de la TSB.

© UIT 2001

Es propiedad. Ninguna parte de esta publicacion puede reproducirse o utilizarse, de ninguna forma o por
ningin medio, sea éste electronico o mecanico, de fotocopia o de microfilm, sin previa autorizacion escrita
por parte de la UIT.
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Recomendacion UIT-T G.774.10

Jerarquia digital sincrona — Gestion del anillo de proteccion compartida de la seccion
multiplex desde el punto de vista de los elementos de red

1 Alcance

Esta Recomendacion trata la gestion de la configuracion y posconfiguracion de la conmutacion de
proteccion automatica dentro del anillo de proteccion compartida (SPR, shared protection ring) de la
seccion multiplex (MS, multiplex section), y las capas de trayectos de alto y de bajo orden. Abarca
las funciones de proteccion descritas en UIT-T G.841 [15] y UIT-T G.842 [16].

La presente Recomendacion identifica las clases de objetos de la red de gestion de las
telecomunicaciones (RGT) requeridos para la gestion de la funcion de proteccion MS SPR de los
elementos de red de la jerarquia digital sincrona. Estos objetos son de interés para el intercambio de
informacion a través de las interfaces normalizadas definidas en la arquitectura de la red de gestion
de las telecomunicaciones de UIT-T M.3010 [3].

Estructura de esta Recomendacion

La cldusula 5 presenta una sinopsis del modelo de informacién de proteccion SDH SN SPR. Las
cldusulas 6 a 13 describen el modelo de informacion utilizando el mecanismo de notacion definido
en UIT-T X.722 [7]. La clausula 13 contiene las definiciones sintacticas de la informacion
transportada en el protocolo mediante el empleo de la notacion de sintaxis abstracta uno (ASN.1,
abstract syntax notation one) definida en UIT-T X.680 [8]. Los aspectos de contenencia y herencia
se ilustran en el apéndice 1.

2 Referencias

Las siguientes Recomendaciones del UIT-T y otras referencias contienen disposiciones que,
mediante su referencia en este texto, constituyen disposiciones de la presente Recomendacion. Al
efectuar esta publicacion, estaban en vigor las ediciones indicadas. Todas las Recomendaciones y
otras referencias son objeto de revisiones por lo que se preconiza que los usuarios de esta
Recomendacidén investiguen la posibilidad de aplicar las ediciones mas recientes de las
Recomendaciones y otras referencias citadas a continuacion. Se publica periddicamente una lista de
las Recomendaciones UIT-T actualmente vigentes.

[1] UIT-T G.707/Y.1322 (2000), Interfaz de nodo de red para la jerarquia digital sincrona.
[2] UIT-T G.708 (1999), Interfaz de nodo de red sub STM-0 para la jerarquia digital sincrona
[3] UIT-T M.3010 (2000), Principios para una red de gestion de las telecomunicaciones.

[4] UIT-T M.3100 (1995), Modelo genérico de informacion de red.

[5] UIT-T G.783 (2000), Caracteristicas de los bloques funcionales del equipo de la jerarquia
digital sincrona.

[6] UIT-T G.784 (1999), Gestion de la jerarquia digital sincrona.

[7] UIT-T X.722 (1992), Tecnologia de la informacion — Interconexion de sistemas abiertos —
Estructura de la informacion de gestion: Directrices para la definicion de objetos
gestionados, plus Enm.1 (1995), Enm.2 (1997) y Corr.1 (1996).

[8] UIT-T X.680 (1997), Tecnologia de la informacion — Notacion de sintaxis abstracta uno:
Especificacion de la notacion basica.
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[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

3

UIT-T X.720 (1992), Tecnologia de la informacion — Interconexion de sistemas abiertos —
Estructura de la informacion de gestion: Modelo de informacion de gestion, plus Enm.l
(1995) y Corr.1 (1994).

UIT-T G.774 (2001), Jerarquia digital sincrona — Modelo de informacion de gestion desde
el punto de vista de los elementos de red.

UIT-T G.774.1 (2001), Jerarquia digital sincrona —Supervision de la calidad de
funcionamiento desde el punto de vista de los elementos de red.

UIT-T G.803 (2000), Arquitectura de redes de transporte basadas en la jerarquia digital
sincrona.

UIT-T X.721 (1992), Tecnologia de la informacion — Interconexion de sistemas abiertos —
Estructura de la informacion de gestion: Definicion de la informacion de gestion, plus
Corr.1 (1994), Corr.2 (1996), Corr.3 (1998) y Corr.4 (2000).

UIT-T G.774.3 (2001), Jerarquia digital sincrona — Gestion de la proteccion de secciones
de multiplexacion desde el punto de vista de los elementos de red.

UIT-T G.841 (1998), Tipos y caracteristicas de las arquitecturas de proteccion para redes
de la jerarquia digital sincrona.

UIT-T G.842 (1997), Interfuncionamiento de las arquitecturas de proteccion para redes de
la jerarquia digital sincrona.

UIT-T G.774.4 (2001), Jerarquia digital sincrona — Gestion de la proteccion de conexion de
subred desde el punto de vista de los elementos de red.

UIT-T G.774.9 (2001), Jerarquia digital sincrona — Configuracion de la proteccion de
secciones multiplex lineal desde el punto de vista de los elementos de red.

Términos y definiciones

En esta Recomendacion se utilizan los términos definidos y las definiciones formuladas en
UIT-T G.774, UIT-T G.784, UIT-T G.841, UIT-T G.842 y UIT-T M.3100.

4

Abreviaturas

En esta Recomendacion se utilizan las siguientes siglas.

AIS
APDU
APS
CMIP

CMIS
CTP
ISO

LOF
LOS
MS

Sefial de indicacion de alarma (alarm indication signal)
Unidad de datos de protocolo de aplicacion (application protocol data unit)
Conmutacion automatica de proteccion (automatic protection switching)

Protocolo comin de informaciéon de gestion (common management information
protocol)

Servicio comun de informacion de gestion (common management information service)
Punto de terminacion de conexion (connection termination point)

Organizacion Internacional de Normalizacion (International Organization for
Standardization)

Pérdida de alineacion de trama (loss of frame)
Pérdida de la senal (/loss of signal)

Seccion multiplex (multiplex section)

UIT-T G.774.10 (02/2001)



MSP
NE
(0N
OSI
Pkg
RDN
RGT
RRP
SD
SDH
SF
SNCP
SPR
STM-N
TP
TTP

UIT-T

URP
WTR

5

Proteccion de seccion multiplex (multiplex section protection)
Elemento de red (network element)

Sistema de operaciones (operations system)

Interconexidn de sistemas abiertos (open systems interconnection)
Lote (package)

Nombre distinguido relativo (relative distinguished name)

Red de gestion de las telecomunicaciones

Puntero de recurso fiable (reliable resource pointer)

Degradacion de senal (signal degrade)

Jerarquia digital sincrona (synchronous digital hierarchy)

Fallo de senal (signal fail)

Proteccion de la conexion de subred (subnetwork connection protection)
Anillo de proteccion compartida (shared protection ring)

Modulo de transporte sincrono N (synchronous transport module N)
Punto de terminacion (termination point)

Punto de terminacidon de camino (¢rail termination point)

Unidn Internacional de Telecomunicaciones — Sector de Normalizacion de las
Telecomunicaciones

Puntero de recurso no fiable (unreliable resource pointer)

Espera al restablecimiento (wait-to-restore)

Gestion de proteccion de anillo de proteccion compartida (SPR) SDH MS

El modelo SDH MS SPR se basa en las clases genéricas y los principios de modelacion descritos en
UIT-T M.3100, asi como en las clases comunes de UIT-T G.774.3.

5.1

Requisitos de la gestion de proteccion SDH MS SPR

El modelo de informacion de gestion de la proteccion MS SPR cumpliré los siguientes requisitos:

De acuerdo con el concepto de capa descrito en UIT-T G.805, serd posible afiadir/suprimir o
modificar una red de una capa, dentro de elemento de red, sin que esto afecte a otras capas.
Es decir, hay que introducir, desde el punto de vista funcional, la subcapa de proteccion MS
SPR en la capa MS sin que esto produzca efecto alguno en la capa de trayecto.

El establecimiento y la supresion de la proteccion MS SPR debe efectuarse sin afectar al
trafico.

La migracion de una red ya instalada a la MS SPR, incluida la migracion de un anillo SNCP
a 2F/4F MS SPR y la migracion de un anillo 2F a 4F, debe efectuarse sin interrupciones del
trafico.

De acuerdo con UIT-T G.841, el modelo debera soportar todo tipo de trafico de capa de
trayecto, incluido trafico unidireccional punto a punto, trafico unidireccional punto a
multipunto (difusién), y trafico bidireccional.

UIT-T G.774.10 (02/2001) 3



5.2

Las capacidades existentes de configuracién dindmica (creacion, supresion y modificacion)
hay que mantenerlas, especialmente en caso de modificaciones que no afecten al trafico
(adicidon/supresion de tramo, adicidon/supresion de separacion y continuacion para
aplicaciones con doble punto de partida, tabla RIP).

Configuracion de MS SPR a dos fibras o cuatro fibras, o aplicacion transoceanica.
El modelo de informacion soportard la conmutacion de anillo bidireccional.

El modelo de informacion soportard la conmutacion de intervalo bidireccional a cuatro
fibras.

El modelo de informacion soportara la conmutacion obligada y la manual.
El modelo de informacion soportara el bloqueo del dispositivo protegido y del protector.

El modelo de informacion soportard el ejercicio de la conmutaciéon de proteccion para
actividades de mantenimiento.

El modelo de informacion permitird que se prevea un tiempo de espera al restablecimiento.

Modificacion de la topologia del anillo sin afectar al trafico existente, siempre que el nodo
que se suprime no intervenga en el trafico.

Modificacion del identificador de nodo G.841 (cambio consiguiente de la configuracion del
mapa de anillo) sin que se produzca una conmutaciéon de proteccion no deseada. Esta puede
producirse porque, antes de que se hayan realizado las actualizaciones en todos los nodos, es
posible que los datos del anillo no sean coherentes.

La conmutacion de un canal de tipo trafico no protegido no preapropiable (NUT) a un canal
de tipo protegido no debe afectar a su trafico.

La conmutacion de un canal de tipo protegido a un canal de tipo NUT deberd estar
autorizada. Si el canal no goza proteccion, el cambio no debe afectar al trafico.

La actualizacion de la informacion de silenciacién no debe provocar interrupciones del
trafico.

Configuracion de un elemento de red para el soporte de multiples MS SPR y la
interconexion entre estos anillos.

Sinopsis del modelo de informacion SDH MS SPR

Para el control y la operacion de la funcion de proteccion MS SPR, el modelo presenta una manera
similar a la utilizada para otras funciones de proteccion. El modelo define dos subclases del modelo
de proteccion G.774.3 genérico:

msSPRProtectionGroup, que representa la asociacion de recursos no fiables para fines de
conmutacion de proteccion automadtica y que es el punto focal para todas las operaciones de
gestion relacionadas con la funcion de proteccion MS SPR.

msSPRProtectionUnit, que representa la unidad protegida o la protectora, y también la
asignacion de un recurso no fiable a un recurso fiable. La msSPRProtectionUnit estd
contenida en un msSPRProtectionGroup.

El modelo define las siguientes clases de objeto adicionales especificas de MS SPR:

sdhMSSPRProtectionCoordinator, que se utiliza concretamente para configurar esquemas
de proteccion SDH MS SPR. En un elemento de red puede crearse un y s6lo un ejemplar.
Cuando se ejecuta con ¢éxito la accién establishProtection, se crean los siguientes
ejemplares de objetos: un ejemplar de msSPRProtectionGroup, cuatro ejemplares de
msSPRProtectionUnit, un ejemplar de sPRingManager, y un ejemplar de squelchTable,
como especifica la informacion de accion. La supresion de esquemas de proteccion se
efectiia mediante la accion dismissProtection. Cuando se ejecuta con éxito esta accion, se

UIT-T G.774.10 (02/2001)



suprime el sPRingManager y todos los objetos asociados. La accion
changeSPRConfiguration se utiliza para migrar entre configuraciones a dos fibras y a
cuatro fibras, o para afiadir o retirar la capacidad NUT o RIP, sin suprimir todos los demas
objetos asociados con el esquema de proteccion. Como resultado de esta accion, el grupo de
proteccion y las unidades asociadas se suprimen y se vuelven a crear con los lotes
condicionales apropiados presentes.

sPRingManager, que se utiliza para caracterizar un anillo de proteccidon Uinica compartida,
que proporciona un puntero al objeto msSPRProtectionGroup, y contiene ejemplares de
cualquier otro objeto que se necesite para el soporte del anillo (por ejemplo, nutTable,
ripTable, squelchTable).

nutTable, que contiene informacion para identificar los canales que se han proporcionado
para trafico no protegido no preapropiable (NUT, non-preemptible unprotected traffic), e
identifica el tipo de conmutacion (de intervalo o de anillo) que esta prohibido por la NUT.

ripTable, que representa la tabla RIP (ring interconnect on protection) en un nodo de
interconexion secundario. Esta tabla indica los canales de proteccion que se utilizan para el
transporte de circuitos secundarios en esquemas de interconexion con doble punto de
partida, y el nodo primario, nodo de entrada, y nodo de salida para cada uno de esos canales.

squelchTable y auSquelchTable, que contienen informacion de encaminamiento para uso
con fines de silenciamiento.

Este modelo también reutiliza clases de objeto existentes, de UIT-T G.774.4, para la funcion selector
de servicio de los nodos de interconexion en MS SPR, incluyendo:

6.1

sncpFabric, de la G.774.4, que soporta la funcion interconexion en MS SPR para la funcion
selector de servicio.

connectionProtectionGroupR1, de la G.774.4, que se utiliza para interconexion de anillo,
para elegir entre la sefial que llega por el lado de baja velocidad y la sefial que llega por el
lado de alta velocidad, procedentes del otro nodo de interconexion.

connectionProtection, de la G.774.4, que presenta la unidad de proteccion (unidad
protegida o protectora) y la asignacion entre un recurso no fiable (punto de terminacion de
trayecto de alto/bajo orden) y un recurso fiable (punto de terminacion de trayecto de
alto/bajo orden).

Definiciones de clases de objeto gestionado

auSquelchTable

auSquel chTabl e MANAGED OBJECT CLASS

DERI VED FROM " Reconmendation X. 721 | 1SO | EC 10165-2":t op;
CHARACTERI ZED BY

"Reconmendati on M 3100": attri but eVal ueChangeNoti fi cati onPackage,
auSquel chTabl ePkg PACKAGE

BEHAVI QUR auSquel chTabl eBeh;

ATTRI BUTES

auNunber GCET,
auTabl e GET;;;

REG STERED AS {g774- 10Mbj ect Cl ass 1};
auSquel chTabl eBeh BEHAVI OUR
DEFI NED AS

"This object class represents routing information to be used for squel ching

pur poses. Each instance of this object identifies a single administrative unit

(AU)

in the NE for both the east and west sides of the NE ";
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6.2 msSPRProtectionGroup

ms SPRPr ot ecti onGr oup MANAGED OBJECT CLASS
DERI VED FROM " Reconmmendati on G 774-03": protecti onG oupR1;
CHARACTERI ZED BY
"Reconmendation G 774-03": protectionSw tchExerci sePkg,
ms SPRPr ot ecti onG oupPkg PACKAGE
BEHAVI OUR s SPRPr ot ect i onGr oupBeh;
ATTRI BUTES
"Recommendat i on X. 721":admi ni strativeState GET- REPLACE,
"Reconmendation G 774-03": protecti onG oupType
PERM TTED VALUES SDHMSSPRASNL. MSSPRPr ot ect i onG oupType,
"Recomrendation G 774-03":revertive
PERM TTED VALUES SDHVSSPRASNL. Tr ue;
ACTI ONS
"Reconmendation G 774-03":i nvokeProtecti on nSSPRLockout TypePar anet er,
"Recomrendation G 774-03":rel easeProtecti on msSPRLockout TypePar anet er ;
NOTI FI CATI ONS
"Reconmendation G 774-03": protectionSwi t chReporti ngRl
nms SPRPr ot ect i onSt at usPar aneter; ; ;
CONDI TI ONAL PACKAGES
"Recomrendati on M 3100":t mCommuni cat i onsAl ar m nf or mat i onPackage
PRESENT | F "an instance supports reporting protection protocol failures via
comuni cati onsAl arnms",
"Reconmendati on M 3100": al ar nSeveri t yAssi gnnent Poi nt er Package
PRESENT | F "the t mConmruni cati onsAl arm nf or mat i onPackage i s
present",
wt r SpanPkg
PRESENT | F "an instance represents a four fiber MS SPRwith a
single wait to restore tine for both high-speed spans and the
enhancedW r SpanPkg i s not present",
enhancedW r SpanPkg
PRESENT I F "an instance represents a four fiber M5 SPRwith a
separate wait to restore time for each hi gh-speed span and the
wt r SpanPkg is not present”;
REG STERED AS {g774- 10Mbj ect Cl ass 2};
ms SPRPr ot ecti onG oupBeh BEHAVI OUR
DEFI NED AS
"An nsSPRProt ecti onG oup object instance contains four nmsSPRProtectionUnit
objects to define a M5 Shared Protection Ring (SPR) protection sw tching
relationship for two or four fiber M5 SPR architectures. If the ring has a four-
fiber architecture, either the wtrSpanPkg or enhancedWr SpanPkg nust be present.
The admi nistrativeState attribute is used to nanage the participation of the
protection group in the APS protocol. This capability can be used to avoid
spurious switches when a ring is being initialized or nodified. Wen the
admi nistrativeState is unlocked, the protection group participates fully in the
APS protocol. Wen the adm nistrativeState is |ocked, the protection group does
not respond to inconmng switch requests (either via K-bytes or nanagenent
request); the outgoing K-bytes shall be defaulted as specified in Reconmendati on
G 841. When the administrativeState is set to shuttingDown, the protecti onG oup
shall transition to the |ocked admi nistrativeState when all switches at the node
have cleared (i.e. when no protected traffic is using protecting bandw dth).
If the tmConmmuni cati onsAlarnmPkg is present, a comunicationsAlarmnotification
shall be issued if the protection architecture cannot wite or detect and process
the contents of the APS channel appropriately. The probabl eCause paraneter of the
notification shall indicate nsSPRApsChannel Processi ngFail ure.
If the tmConmmuni cati onsAlarnmPkg is present, a comunicationsAlarmnotification
shall be issued if APS trouble defects are declared in an. APS trouble defects
i nclude Default K Bytes, Inconsistent APS Codes, Node ID M snmatch, and | nproper
APS Codes. The probabl eCause paraneter of the notification shall indicate
nms SPRDef aul t KByt es, nsSPRI nconsi st ent ApsCodes, nsSPRNodel dM smat ch, or
s SPRI mpr oper ApsCodes.
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The inherited protecti onG oupType attribute shall always have the value "col on,"
since a two-fiber M5 SPR represents a 1:1 protection schene, and a four fiber M
SPR represents a 2:1 protection schene.

The inherited wait ToRestoreTinme attribute specifies the Wait To Restore (WR)
time for ring protection switches, since only ring switches are conmon to both
two and four fiber MS SPRs. If the MS SPRis four fiber, the

wai t ToRest or eTi meSpan attribute (in the wtrSpanPkg conditional package) or the
enhancedWi t ToRest oreTi meSpan attribute (in the enhancedW r SpanPkg conditi ona
package) specifies the WIRtinme for span sw tches.

The inherited revertive attribute specifies shall always have the value "True"
since M5 SPRs are required to operate in the revertive node.

The i nvokeProtection action, which is inherited fromthe protecti onG oupRl obj ect
class, can be used to request a |lockout (i.e., |ockout of one or nore protection
units in a msSPRProtecti onG oup), a forced switch (span or ring), or a manua
switch (span or ring) on one or nmore meSPRProtectionUnit instances contained in
t he meSPRPr ot ecti onG oup object. The nsSPRProtecti onUnit instances involved in
the protection switch nust be indicated explicitly in the action argunent.

The rel easeProtection action inherited fromthe protecti onG oupRl object class
can be used to release a lockout (i.e., release |ockout of one or nore
protection units in a msSPRProtecti onG oup), a forced switch (span or ring), or a
manual switch (span or ring) on one or nore nsSPRProtectionUnit instances
contained in the neSPRProtecti onG oup object. The msSPRProtectionUnit instances
involved in the protection rel ease nmust be indicated explicitly in the action

ar gument .

The i nvokeExerci se action can be used to initiate an exercise (ring for two
fiber, ring or span for four fiber). The nsSPRProtectionUnit instances involved
in the protection exercise nmust be indicated explicitly in the action argunent.
The protectionSwitchReportingRL notification is emtted fromthe

ms SPRPr ot ecti onGroup object to report any protection switching events as
described in the nsSPRProtectionStatusParaneter, such as a protection switch
(forced (span or ring) switch, nanual (span or ring) switch, or automatic (span
or ring) switch), protection rel ease (release of forced (span or ring) swtch,
manual (span or ring) switch, or automatic (span or ring) switch), |ockout, or
rel ease of | ockout.

A change in the value of the admi nistrativeState or operational State shall cause
a stateChange notification (inherited) to be enmtted.

A change in the value of the following attributes, provided the attribute is
present in the nanaged object, and the attri buteVal ueChange notification is
supported, shall cause an attributeVal ueChange notification: waitToRestoreTi ne
(inherited), waitToRestoreTi neSpan, enhancedWit ToRest oreTi neSpan. ";

6.3 msSPRProtectionUnit

nms SPRPr ot ecti onUnit MANAGED OBJECT CLASS
DERI VED FROM "Recommendati on G 774-03": protectionUnit;
CHARACTERI ZED BY
"Reconmendation G 774-03":1ast Attenpt Resul t Pkg,
ns SPRPr ot ecti onUni t Pkg PACKAGE
BEHAVI OQUR nsSPRPr ot ecti onUni t Beh
ATTRI BUTES
"Reconmendati on G 774-03":reliabl eResourcePoi nter
PERM TTED VALUES SDHVESPRASNL. SDHVEBResour cePoi nt er
GET,
"Reconmendati on G 774-03": unreliabl eResour cePoi nter
PERM TTED VALUES SDHMSSPRASNL. SDHVSResour cePoi nt er
GET,
nms SPRPr ot ecti onSt at us GET
ri ngPU GET; ; ;
CONDI TI ONAL PACKAGES
f our Fi ber PUPkg
PRESENT I F "an instance supports a four fiber Ms SPR',
"Recommendation G 774-03": extraTrafficControl Pkg
PRESENT I F "extra traffic may be suspended and resuned"
REG STERED AS {g774- 10Mbj ect O ass 3};
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nme SPRPr ot ect i onUni t Beh BEHAVI CUR

DEFI NED AS

"This object class is specific to M5 Shared Protection Ring (SPR) protection
systems. Instances of this object class represent a relationship between a
protect edTTP and an unprotectedCTP. If this is a protecting protection unit, the
reli abl eResourcePoi nter points to a protectedTTP for extra traffic or NULL if
there is no extra traffic.

When a SPR node enters the pass through state (either full or partial), the

unpr ot ect edCTP upstream and downstream connectivity pointers managed by the two
protecti ng msSPRProtectionUnit protection units (on either side of the node)
shal | be updated to point to each ot her

The ringPU attribute points to the nsSPRProtectionUnit that would be involved in
aring switch (or release), or the associated nsSPRProtectionUnit on the other
(or opposite) side of the SPR node. This attribute is applicable to both two and
four fiber SPRs.

The spanPU attribute (in the fourFi ber PUPkg) points to the nsSPRPot ecti onUni t
that would be involved in a span switch (or rel ease), or the associated

ms SPRPot ecti onUnit on the sane side of the SPR node. This attribute is applicable
only to four fiber SPRs.";

6.4 nutTable

nut Tabl e MANAGED OBJECT CLASS
DERI VED FROM " Recomrendation X. 721 | 1SO | EC 10165-2":top;
CHARACTERI ZED BY
"Recomrendati on M 3100": attri but eVal ueChangeNot i fi cati onPackage,
nut Tabl ePkg PACKAGE
BEHAVI QUR nut Tabl eBeh;
ATTRI BUTES
nut Tabl el d CET,
nut Channel Li st GET- REPLACE ADD- REMOVE; ;
REQ STERED AS {g774- 10Mbj ect Cl ass 4};
nut Tabl eBeh BEHAVI OUR
DEFI NED AS
"This object class contains information to identify the channels that have
been provisioned for Non-preenptible Unprotected Traffic (NUT), and identifies
whi ch type of switching (span or ring) is prohibited by the NUT. In a 2-fiber
ring, span switches are always unavail abl e, and the correspondi ng conponent of
the syntax shall be absent. A change in the value of the nutChannel List attribute
shall cause an attri buteVal ueChange notification to be emtted.";

6.5 ripTable

ri pTabl e MANAGED OBJECT CLASS
DERI VED FROM " Recommendation X. 721 | 1SO | EC 10165-2":top;
CHARACTERI ZED BY
"Reconmendati on M 3100": attri but evVal ueChangeNoti fi cati onPackage,
ri pTabl ePkg PACKAGE
BEHAVI OUR ri pTabl eBeh;
ATTRI BUTES
ri pTabl el d GET,
ri pChannel Li st GCET;
ACTI ONS
updat eRi pTabl e; ;
REGQ STERED AS {g774- 10Mbj ect Cl ass 5};
ri pTabl eBeh BEHAVI OUR
DEFI NED AS
"This object class represents the RIP table in a secondary interconnection
node. This table indicates the protection channels that are used to carry
secondary circuits in dual -honed interconnection schenes, and the prinary node
and term nating node for each of those channels. The table is updated as a result
of the updateRi pTable action. A change in the value of the ripChannel Li st shal
cause an attributeVal ueChange notification to be enmtted.";
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6.6 sdhMSSPRProtectionCoordinator

sdhMSSPRPr ot ect i onCoor di nat or MANAGED OBJECT CLASS
DERI VED FROM " Recomendati on G 774-09": pr ot ecti onCoor di nat or
CHARACTERI ZED BY

sdhMSSPRPr ot ect i onCoor di nat or Pkg PACKAGE

BEHAVI OUR sdhMSSPRPr ot ect i onCoor di nat or Beh;

ACTI ONS

"Recomendati on G 774-09": establishProtection
s SPRPr ot ecti onGr oupConf i gPar anet er
nms SPRConf i gurati onError; ;

CONDI TI ONAL PACKAGES

changeSPRConf i gurati onPkg PRESENT | F "t he network el ement supports
nodi ficati on of SPR configuration (nunmber of fibers, NUT, RIP, extra traffic)
wi thout traffic disruption”;
REGQ STERED AS {g774- 10Mbj ect Cl ass 6};
sdhMSSPRPr ot ect i onCoor di nat or Beh BEHAVI OUR
DEFI NED AS

"This object class is used specifically to configure SDH MSSPR protection
schenmes. Only one instance can be created in one NE
When the establishProtection action is successfully performed, the foll ow ng
objects are created: one nsSPRProtecti onG oup instance, 4 nmsSPRProtectionUnit
i nstances, one sPRi ngManager instance, and one squel chTabl e i nstance are created
as specified by the action information. |If appropriate, an instance of nutTable
and/or ripTable is also created. The unreliabl eResourcePoi nter of each
nsSPRPr ot ectionUnit will point to the unprotectedCTP indicated by the
unreliabl eObjects field of the action information. The reliabl eResourcePoi nter
will point to the protectedTTP connected to the unprotectedCTP, unless the
protectionUnit is protecting and extra traffic is not required or not supported
(in this case the reliabl eResourcePointer is NULL).
Since the protectionG oupType of nsSPRProtectionG oup is always ‘colon’, the
protecti onG oupType field of the argument of the establishProtection action shal
al ways be ‘colon’ or not present in the argunent. Since the MsS-SPR protection
schenme is always revertive, the revertive field os the establishProtection action
shal | always be true; the waitToRestoreTinme field shall specify the wait to
restore time for ring switches. The priority field of the argument of the
est abl i shProtection action shall not be present in the argunent. Additiona
information specific to the MS SPR is conveyed via the paraneters attached to the
establishProtection action
To avoid spurious protection switches, the nsSPRProtectionGoup is created with
the administrativeState set to | ocked.
Unprot ect edCTPs and protectedTTPs are always instantiated for multiplex sections
that can potentially be included in a protection group irrespective of whether
protection is actually present or not. Wen a section is not part of a protection
group, the crossConnecti onQbjectPointer of the unprotectedCTP and protectedTTP
point to the nanagedEl enent. When protection is established, the
crossConnecti onObj ect Poi nter points to the assocaited msSPRProtecti onUnit. When
it is possible, unprotectedCTPs and protectedTTPs may be created/ deleted as a
result of the establish/dismss actions.
Del eti on of ne8SPR protection schenes is acconplished via the dism ssProtection
action. Wen this action is successfully perforned the sPRi ngManager and al
associ at ed objects are del eted.
The changeSPRConfiguration action is used to migrate between two fiber and four
fiber configurations, or to add or renpbve NUT or RIP capability, wi thout deleting
all the other objects associated with the protection scheme. The result of this
action is that the protection group and associated units are del eted and
recreated with the appropriate conditional packages present.";
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6.7 sPRingManager

sPRi ngManager MANAGED OBJECT CLASS
DERI VED FROM " Recomendation X. 721 | 1SO | EC 10165-2":top;
CHARACTERI ZED BY
"Reconmendati on M 3100": attri but eVal ueChangeNoti fi cati onPackage,
"Recomrendati on M 3100": creat eDel et eNoti fi cati onsPackage,
sPRi ngManager Pkg PACKAGE
BEHAVI OUR sPRi ngManager Beh;
ATTRI BUTES
sPRi ngManager|d GET,
directionTabl e GET,
nodeNunber CET,
protecti onG oupPoi nter GET,
ringld GET- REPLACE,
ringvap GET,
sPRi ngAppl i cation GET;;;
CONDI TI ONAL PACKAGES
manual SPRConfi gur ati onPkg
PRESENT I F "the direction table, node nunmber, and ring nap can be
nodi fi ed by a nmanager",
restorekExtraTraffi cPkg PRESENT | F "configuration of extra traffic
restoration is supported”;
REG STERED AS {g774- 10Mbj ect Cl ass 7};
sPRi ngvanager Beh BEHAVI OUR
DEFI NED AS
"This object class is used to characterize a single shared protection ring,
providing a pointer to the msSPRProtecti onG oup object, and containing instances
of any other objects needed to support the ring (e.g. nutTable, ripTable,
squel chTabl e) .
The directionTable attribute identifies the TTPs on the east and west sides of
the node over the relevant ring. This table is used to assist in populating the
squel chTabl e.
The nodeNunber attribute indicates the node nunber within the ring for this node.
The ringMap attribute indicates the sequence of nodes around the ring. The ringld
provides an identifier that should be provisioned with the same value in each
node on the ring.
The sPRi ngApplication attribute indicates whether the ring operates in classic
node or transoceani ¢ node.
A change in the value of the following attributes shall cause an
attri but eval ueChange notification to be enitted: directionTable, nodeNumber,
ringld, ringhMap.";

6.8 squelchTable

squel chTabl e MANAGED OBJECT CLASS
DERI VED FROM " Recommendation X. 721 | 1SO | EC 10165-2":top;
CHARACTERI ZED BY
"Reconmendati on M 3100": attri but evVal ueChangeNoti fi cati onPackage,
"Reconmendati on M 3100": creat eDel et eNoti fi cati onsPackage,
squel chTabl ePkg PACKAGE
BEHAVI OUR squel chTabl eBeh;
ATTRI BUTES
squel chTabl el d CET,
current Squel chi ngLi st GET;
ACTI ONS
updat eSquel chTabl e; ; ;
REG STERED AS {g774- 10Mbj ect Cl ass 8};
squel chTabl eBeh BEHAVI OUR
DEFI NED AS
"This object class serves as the head of the naming tree for each entry in
the squelch table. Entries are nmanaged as separate objects; the contents of these
obj ects can be nodified using the updateSquel chTabl e acti on.
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The current Squel chi ngLi st hol ds information regardi ng which channels are
currently being squel ched. A change in the value of the current Squel chi ngLi st
attribute shall case an attributeVal ueChange notification to be enmtted.";

7 Lotes (packages)

7.1 changeSPRConfigurationPkg

changeSPRConf i gur ati onPkg PACKAGE
BEHAVI OUR changeSPRConfi gur ati onPkgBeh;
ACTI ONS changeSPRConf i gur ati on;
REG STERED AS {g774- 10Package 1};
changeSPRConf i gur ati onPkgBeh BEHAVI OUR
DEFI NED AS

"Thi s package provides an action that allows the manager to make changes to
the SPR functions w thout disruption of existing service (provided that the
requested changes are conpatible with the existing service). The all owabl e
changes are: migration fromtwo-fiber to four-fiber operation and vice versa;
enabl i ng and di sabling non-user preenptible traffic; enabling and disabling ring
i nterworking on protection; and enabling and disabling extra traffic.";

7.2 enhancedWtrSpanPkg

enhancedW r SpanPkg PACKAGE
BEHAVI OUR enhancedW r SpanPkgBeh;
ATTRI BUTES

enhancedWi t ToRest or eTi mneSpan GET- REPLACE;
REG STERED AS {g774- 10Package 2};
enhancedW r SpanPkgBeh BEHAVI OUR
DEFI NED AS
"Thi s package provides additional information necessary to support four fiber M
SPR protection architectures with separate wait to restore times for each span.
The enhancedWit ToRest oreTi neSpan attribute specifies the wait to restore tine
for a span switch for each span. A change in the value of the
enhancedWi t ToRest or eTi meSpan attri bute shall cause an attri but eVal ueChange
notification to be enmtted.";

7.3 fourFiberPUPkg

f our Fi ber PUPkg PACKAGE

BEHAVI QUR f our Fi ber PUPkgBeh;

ATTRI BUTES

spanPU CET;

REQ STERED AS {g774-10Package 3};

f our Fi ber PUPkgBeh BEHAVI OUR

DEFI NED AS

"This package provides additional information necessary to support four fiber M
SPR protection architectures. The spanPU attribute in this package indicates

whi ch corresponding protection unit in the protection group will be involved in a
span switch or span switch rel ease. ";

7.4 manualSPRConfigurationPkg

manual SPRConf i gur ati onPkg PACKAGE
BEHAVI OUR manual SPRConf i gur at i onPkgBeh;
ATTRI BUTES
di recti onTabl e GET- REPLACE,
nodeNunber GET- REPLACE,
ri ngMap GET- REPLACE;
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REGQ STERED AS {g774- 10Package 4};
manual SPRConf i gur at i onPkgBeh BEHAVI OUR
DEFI NED AS

"Thi s package provides the ability to configure the values of the
directionTabl e, nodeNunber, and ringMap attributes. It is used when autodi scovery
of this information is not supported.”;

7.5 restoreExtraTrafficPkg

restorekxtraTraffi cPkg PACKAGE
BEHAVI OUR rest or eExt raTr af fi cPkgBeh;
ATTRI BUTES
restorekExtraTraffic
DEFAULT VALUE SDHWVSSPRASNL. bool eanTr ueDef aul t
GET- REPLACE
REGQ STERED AS {g774-10Package 5};
restoreExtraTraf fi cPkgBeh BEHAVI OUR
DEFI NED AS
"The restoreExtraTraffic attribute indicates whether extra traffic is to be
automatically re-established after the conpletion of a normal protection
switching session (i.e. after traffic is restored on the protected facility). The
val ue TRUE indicates that the automatic restoration should occur.";

7.6 wtrSpanPkg

wt r SpanPkg PACKAGE

BEHAVI OUR wt r SpanPkgBeh

ATTRI BUTES

wai t ToRest or eTi meSpan GET- REPLACE

REQ STERED AS {g774- 10Package 6};

wt r SpanPkgBeh BEHAVI OUR

DEFI NED AS

"Thi s package provides additional information necessary to support four fiber M
SPR protection architectures with a single wait to restore time for both high-
speed spans. The waitToRestoreTi neSpan attribute specifies the wait to restore
time for a span switch. A change in the value of the waitToRestoreSpan attribute
shall cause an attri buteVal ueChange notification to be emtted.";

8 Atributos

8.1 auTable

auTabl e ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVESPRASNL. Squel chTabl eEnt ry;

MATCHES FOR EQUALI TY;

BEHAVI QUR auTabl eBeh;

REQ STERED AS {g774-10Attri bute 1};

auTabl eBeh BEHAVI OUR

DEFI NED AS

"This attribute specifies the current squelch table for an individual AU The
value of this attribute is updated automatically as a result of the

updat eSquel chTabl e action. The table is divided into East and Wst, which can be
deternm ned by referencing the directionTable attribute of the sPRi ngManager

obj ect .

The aNode and zNode fields indicate the source and destination of the circuit,
respectively (or NULL if no circuit using the channel in that direction).

If an AU is part of a contiguously concatenated signal, but is not the first AU

in that concatenated signal, it shall still be represented in the AU Squel ch
Table. The information for all of the concatenated channels shall be the samne,
with the exception of the "concatenated"” field; the first channel shall indicate

t he nunber of concatenated AU channels, while all others sinply indicate that
they are concatenated to a previous channel .";
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8.2 auNumber

auNunber ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHMSSPRASNL. NanmeType;

MATCHES FOR EQUALI TY, ORDERI NG

BEHAVI CUR auNunber Beh;

REQ STERED AS {g774- 10Attribute 2};

auNunber Beh BEHAVI OUR

DEFI NED AS

"The auNunber attribute is an attribute type whose distinguished val ue can be
used as an RDN when naming an instance of the auSquel chTabl e nanaged obj ect
class. This attribute identifies the AU nunmber of the working AU in an STM N
system The value shall be the integer that represents the position of the AU in
tenporal order. The first AU shall be nunbered one. If Mworking AUs are
avail abl e, the range of possible values for this shall attribute be 1 through
M*™;

8.3 currentSquelchingList

current Squel chi ngLi st ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHMSSPRASNL. Cur r ent Squel chi ngLi st ;

MATCHES FOR EQUALI TY, SET- COVPARI SON, SET- | NTERSECTI ON;

BEHAVI OUR curr ent Squel chi ngLi st Beh;

REQ STERED AS {g774-10Attribute 3};

cur rent Squel chi ngLi st Beh BEHAVI OUR

DEFI NED AS

"This attribute contains a list of termi nation points and their associated cross-
connection objects that are currently being squelched. If the AUis not cross-

connected (i.e. hardwired), the cross-connection object choice is not used. ";

8.4 directionTable

directionTabl e ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. Di recti onTabl e

MATCHES FOR EQUALI TY;

BEHAVI OUR di r ecti onTabl eBeh

REG STERED AS {g774- 10Attribute 4};

di recti onTabl eBeh BEHAVI OUR

DEFI NED AS

"This attribute specifies the direction table. It specifies msTTP obj ect

i nstances for both the East and Wst high speed sides of the sdhNE. East inplies
the side of the network el enent that is associated with the direction of the
(n+1l)th node in the ring indicated in the sequence of the ring map; West inplies
the side of the network el enent that is associated with the direction of the
(n-1)th node in the ring indicated in the sequence of the ring nmap, where the nth
node is the node in which the table resides. Note that n-1 and n+1 indicate the
el enent in the sequence, not the actual nunber of the node. The |last node in the
sequence is the (n-1)th node of the first node in the sequence. Likew se, the
first node in the sequence is the (n+l)th node to the |ast node in the sequence.

8.5 enhancedWaitToRestoreTimeSpan

enhancedWi t ToRest or eTi neSpan ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. EnhancedWi t ToRest or eSpan;

MATCHES FOR EQUALI TY;

BEHAVI OQUR enhancedWi t ToRest or eTi neSpanBeh;

REG STERED AS {g774- 10Attribute 5};

enhancedWi t ToRest or eTi neSpanBeh BEHAVI OUR

DEFI NED AS

"This attribute indicates the wait to restore time, in seconds, for a span
switch. The value is specified separately for the east and west spans."”;
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8.6 msSPRProtectionStatus

ms SPRPr ot ecti onSt at us ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. MSSPRPr ot ecti onSt at us;

MATCHES FOR EQUALI TY, SET- COVPARI SON, SET-| NTERSECTI ON;

BEHAVI OUR nmsSPRPr ot ect i onSt at usBeh;

REG STERED AS {g774- 10Attribute 6};

ms SPRPr ot ect i onSt at usBeh BEHAVI OUR

DEFI NED AS

"This attribute is used to indicate the status of the M5 SPR protection switch in

a neSPRProtectionUnit object instance.

This attribute is set-val ued because sone requests are allowed to be pending. The

following rule shall be followed: only one of the values |ockout, forcedSwitch

(span or ring), or manual Switch (span or ring) can be present at the sane tine,

either local or renmpte. It is also possible to have two or nore pendi ng automatic

switch (span or ring) requests. The msSPRProtectionStatus attribute of a

msSPRPr ot ecti onUnit that provides protection is used to hold the protection

request that is actually perforned on that msSPRProtectionUnit.

The following is a list of all the possible status val ues of the

nNeSPRPr ot ectionStatus attribute for a protected nmsSPRProtectionUnit object

i nstance:

- No Request: No switch request is present on the unit.

- Manual Ring Switch to Protecting Conplete: The unit has conpl eted a nanual
ring swtch.

- Manual Span Switch to Protecting Conplete: The unit has conpl eted a nanual
span switch (Four-Fiber Rings only).

- Rel ease failed: A switch has been rel eased or pre-enpted and a tine-out
occurs while waiting for a rel ease of associated bridges, or the near-end
switch.

- Automatic Ring Switch (SF) Pending: The unit has a Signal Fail condition
present and the protecting unit for a ring switch is unavail able.

- Automatic Ring Switch (SD) Pending: The unit has a Signal Degrade condition
present and the protecting unit for a ring switch is unavail able.

- Automatic Ring Switch (SF) Conplete: The unit has conpleted an automatic
ring switch to the protecting unit due to a Signal Fail condition.

- Automati ¢ Span Switch (SF) Conplete: The unit has conpleted an autonmatic
span switch to the protecting unit due to a Signal Fail condition.

- Automatic Ring Switch (SD) Conplete: The unit has conpleted an automatic
ring switch to the protecting unit due to a Signal Degrade condition.

- Automati c Span Switch (SD) Conplete: The unit has conpleted an autonmatic
span switch to the protecting unit due to a Signal Degrade condition.

- Automatic Ring Switch (SF) Present, Operate Failed: An automatic ring switch
(due to a Signal Fail condition) request is in progress and a tinme-out
occurs while waiting for conpletion.

- Automatic Span Switch (SF) Present, Operate Failed: An automatic span switch
(due to a Signal Fail condition) request is in progress and a tinme-out
occurs while waiting for conpletion (Four-Fiber R ng only).

- Automatic Ring Switch (SD) Present, Operate Failed: An automatic ring switch
(due to a Signal Degrade condition) request is in progress and a tine-out
occurs while waiting for conpletion.

- Automatic Span Switch (SD) Present, Operate Failed: An automatic span swtch
(due to a Signal Degrade condition) request is in progress and a tine-out
occurs while waiting for conpletion (Four-Fiber R ng only).

- Force Ring Switch Conplete, Automatic Ring Switch (SF) Pending: The unit has
conpleted a Force ring switch. Additionally, the unit has an automatic ring
switch (SF) pendi ng.

- Force Ring Switch Conplete, Automatic Span Switch (SF) Pending: The unit has
conpleted a Force ring switch. Additionally, the unit has an automatic span
switch (SF) pending (Four-Fiber R ng only).

- Force Span Switch Conplete, Automatic Ring Switch (SF) Pending: The unit has
conpl eted a Force span switch. Additionally, the unit has an automatic ring
switch (SF) pending (Four- Fiber Ring only).
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- Force Span Switch Conplete, Automatic Span Switch (SF) Pending: The unit has
conpl eted a Force span switch. Additionally, the unit has an automatic span
switch (SF) pending (Four-Fiber R ng only).

- Force Ring Switch Conplete, Automatic Ring Switch (SD) Pending: The unit has
conpleted a Force ring switch. Additionally, the unit has an automatic ring
switch (SD) pendi ng.

- Force Ring Switch Conplete, Automatic Span Switch (SD) Pending: The unit has
conpleted a Force ring switch. Additionally, the unit has an automatic span
switch (SD) pending (Four-Fiber R ng only).

- Force Span Switch Conplete, Automatic Ring Switch (SD) Pending: The unit has
conpl eted a Force span switch. Additionally, the unit has an automatic ring
switch (SD) pending (Four-Fiber R ng only).

- Force Span Switch Conplete, Automatic Span Switch (SD) Pending: The unit has
conpl eted a Force span switch. Additionally, the unit has an automatic span
switch (SD) pending (Four-Fiber R ng only).

- Automatic Ring Switch Conplete, Wait-to-Restore: The unit has conpleted an
automatic ring switch to the protecting unit, and has entered the wait to
restore state.

- Autormatic Span Switch Conplete, Wait-to-Restore: The unit has conpl eted an
automatic span switch to the protecting unit (Four-Fiber Ring only), and has
entered the wait to restore state.

- Force Ring Switch conplete: The unit has conpleted a Force ring switch to
the protecting unit.

- Force Span Switch conplete: The unit has conpleted a Force span switch to
the protecting unit (Four-Fiber R ng only).

- Protected Unit Lockout Conpleted: The unit has been | ocked out fromthe
protecting unit.

- Protected Unit Lockout Conplete, Operate Failed: The unit has been | ocked
out fromthe protecting unit, and, the previously conmpleted switch could not
be released within the expected tinme-out. Wen the switch is rel eased, the
operate failed status is renoved.

The foll owi ng all owabl e msSPRProt ecti onStatus val ues are associated with each

protecting unit:

- No Request: No switch request is present on the unit.

- Manual Ring Switch to Protecting Conplete: The protected unit has conpleted
a manual ring swtch.

- Manual Span Switch to Protecting Conplete: The protected unit has conpleted
a manual span switch (Four-Fiber Rings only).

- Automatic Ring Switch (SF) Conplete to Protecting Unit: The protected unit
has conpleted an autonmatic ring switch to the protecting unit due to a
Signal Fail condition.

- Automati c Span Switch (SF) Conplete to Protecting Unit: The protected unit
has conpl eted an autonmatic span switch to the protecting unit due to a
Signal Fail condition (Four-Fiber R ng only).

- Automatic Ring Switch (SD) Conplete to Protecting Unit: The protected unit
has conpl eted an automatic ring switch to the protecting unit due to a
Si gnal Degrade condition.

- Automatic Span Switch (SD) Conplete to Protecting Unit: The protected unit
has conpleted an autonmatic span switch to the protecting unit due to a
Si gnal Degrade condition (Four-Fiber R ng only).

- Automatic Ring Switch Conplete (SF) to Protecting Unit, Protecting Unit
Si gnal Degraded: The protected unit has conpleted an automatic ring switch
to the protecting unit. Additionally, the protecting unit has a Signal
Degrade condition present.

- Aut omatic Span Switch Conplete (SF) to Protecting Unit, Protecting Unit
Si gnal Degraded: The protected unit has conpleted an automati c span switch
to the protecting unit. Additionally, the protecting unit has a Signal
Degrade condition present (Four-Fiber Ring only).

- Automatic Ring Switch Conplete (SD) to Protecting Unit, Protecting Unit
Si gnal Degraded: The protected unit has conpleted an automatic ring switch
to the protecting unit. Additionally, the protecting unit has a Signal
Degrade condition present.
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- Aut omati ¢ Span Switch Conplete (SD) to Protecting Unit, Protecting Unit
Si gnal Degraded: The protected unit has conpleted an automati c span switch
to the protecting unit. Additionally, the protecting unit has a Signa
Degrade condition present (Four-Fiber R ng only).

- Protecting Unit Full Pass-through: The protecting unit is in full pass-
through node as a result of a ring switch el sewhere in the ring.

- Protecting Unit K-byte Pass-through: The protecting unit is in K-byte pass-
t hrough nmode as a result of span switches el sewhere in the ring.

- Protecting Unit SD Present: The protecting unit has a Signal Degrade
condition present. This state nay al so be a result inproper or inconsistent
APS code, default K-Bytes, or node ID nismatch.

- Protecting Unit SF Present: The protecting unit has a Signal Fail condition
present. This state may al so be a result inproper or inconsistent APS code,
default K-Bytes, or node ID nismatch

- Force Ring Switch Conplete to Protecting Unit: The protected unit has
conpleted a Force ring switch to the protecting unit.

- Force Span Switch Conplete to Protecting Unit: The protected unit has
conpl eted a Force span switch to the protecting unit (Four-Fiber R ng only).

- Force Ring Switch Conplete to Protecting Unit, SD Present on Protecting
Unit: The protected unit has conpleted a Force ring switch to the protecting
unit. Additionally, there is a Signal Degrade present on the protecting
unit.

- Force Span Switch Conplete to Protecting Unit, SD Present on Protecting
Unit: The protected unit has conpleted a Force span switch to the protecting
unit. Additionally, there is a Signal Degrade present on the protecting unit
(Four - Fi ber Ring only).

- Protecting Unit Locked Qut: The protecting unit has been | ocked out.

- Protecting Unit Locked Qut, Release failed: A release of a lockout is in
progress and a time-out occurs waiting for the | ockout condition to clear

8.7 nodeNumber

nodeNunber ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. NodeNumber

MATCHES FOR EQUALI TY, ORDERI NG

BEHAVI QUR nodeNunber Beh;

REQ STERED AS {g774-10Attri bute 7};

nodeNunber Beh BEHAVI OUR

DEFI NED AS

"This attribute contains the node identifier. It is an integer with val ue ranging
fromO to 15. “;

8.8 nutChannelList

nut Channel Li st ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. Nut Channel Li st ;

MATCHES FOR EQUALI TY, SET- COVPARI SON, SET- | NTERSECTI ON

BEHAVI QUR nut Channel Li st Beh;

REG STERED AS {g774-10Attribute 8};

nut Channel Li st Beh BEHAVI OUR

DEFI NED AS

"This attribute identifies the channels that have been provisioned for non-
preenpti bl e unprotected traffic. The NUT function can be provisioned separately
for ring and span sw tches, and can be provisioned for protected channels only,
or for both protected and protecting channels.";
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8.9 nutTableld

nut Tabl el d ATTRI BUTE
W TH ATTRI BUTE SYNTAX SDHWVSSPRASNL. NaneType;
MATCHES FOR EQUALI TY;
BEHAVI OUR nut Tabl el dBeh;
REG STERED AS {g774- 10Attribute 9};
nut Tabl el dBeh BEHAVI OUR
DEFI NED AS
"The nut Tableld attribute is an attribute type whose distingui shed val ue can
be used as an RDN when nami ng an instance of the nutTabl e managed object class.";

8.10 protectionGroupPointer

protecti onG oupPoi nter ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. NaneType;
MATCHES FOR EQUALI TY;

REQ STERED AS {g774-10Attri bute 10};

8.11 restoreExtraTraffic

restoreExtraTraffic ATTRI BUTE
W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. Bool eanType;
MATCHES FOR EQUALI TY;
BEHAVI OUR r est or eExtraTraf fi cBeh;
REG STERED AS {g774-10Attribute 11};
restoreExtraTraf fi cBeh BEHAVI OUR
DEFI NED AS
"This attribute indicates whether extra traffic will be restored i mediately
when a switch to protection is cleared.”;

8.12 ringld

ringld ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. Ri ngl d;

MATCHES FOR EQUALI TY;

BEHAVI OUR ri ngl dBeh;

REQ STERED AS {g774-10Attri bute 12};

ri ngl dBeh BEHAVI OUR

DEFI NED AS

"This attribute used for identifying the M5 SPR protection ring associated with
the NE. Al NEs of the same protection ring shall have the sane ringld val ue for

t he associated ri ngMap. ;

8.13 ringMap

ri ngMap ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. Map;
MATCHES FOR EQUALI TY;

BEHAVI OUR ri ngMapBeh;

REG STERED AS {g774-10Attribute 13};

ri ngMapBeh BEHAVI OUR

DEFI NED AS

"This attribute contains ring map information. ";
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8.14  ringPU

ri ngPU ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHMSSPRASNL. Rel ati veDi sti ngui shedNaneg;

MATCHES FOR EQUALI TY;

BEHAVI OUR ri ngPUBeh;

REG STERED AS {g774- 10Attri bute 14};

ri ngPUBeh BEHAVI OUR

DEFI NED AS

"This attribute identifies which protection unit will be associated with a ring

switch or ring switch release in a M5 SPR architecture. ;

8.15 ripChannelList

ri pChannel Li st ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHMSSPRASNL. Ri pChannel Li st ;

MATCHES FOR EQUALI TY, SET- COVPARI SON, SET- | NTERSECTI ON;

BEHAVI OUR ri pChannel Li st Beh;

REQ STERED AS {g774-10Attri bute 15};

ri pChannel Li st Beh BEHAVI OUR

DEFI NED AS

"The ripChannel List identifies the protection channels that are being used for
RIP circuits. It also identifies the primary interconnection node and term nating
node for each RIP circuit.";

8.16 ripTableld

ri pTabl eld ATTRI BUTE
W TH ATTRI BUTE SYNTAX SDHVMSSPRASNL. NaneType;
MATCHES FOR EQUALI TY;
BEHAVI OUR ri pTabl el dBeh;
REG STERED AS {g774- 10Attri bute 16};
ri pTabl el dBeh BEHAVI OUR
DEFI NED AS
"The ripTableld attribute is an attribute type whose distingui shed val ue can
be used as an RDN when nami ng an instance of the ripTabl e managed object class.";

8.17 spanPU

spanPU ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. Rel ati veDi sti ngui shedNane;

MATCHES FOR EQUALI TY;

BEHAVI OUR spanPUBeh;

REG STERED AS {g774-10Attribute 17};

spanPUBeh BEHAVI OUR

DEFI NED AS

"This attribute identifies which protection unit will be associated with a span
switch or span switch release in a M5 SPR architecture.";

8.18 sPRingApplication

sPRi ngApplicati on ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. SPRi ngAppl i cati on;

MATCHES FOR EQUALI TY;

BEHAVI OUR sPRi ngAppl i cati onBeh;

REG STERED AS {g774- 10Attribute 18};

sPRi ngAppl i cati onBeh BEHAVI OUR

DEFI NED AS

"This attribute indicates the application of the SPR schene. This deternines how
the ring responds to failures. Possible values are classic or transoceanic.";
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8.19 sPRingManagerld

sPRi ngManager | d ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHWVSSPRASNL. NaneType;

MATCHES FOR EQUALI TY, ORDERI NG, SUBSTRI NGS;

BEHAVI OUR sPRi ngCoor di nat or | dBeh;

REG STERED AS {g774- 10Attri bute 19};

sPRi ngCoor di nat or | dBeh BEHAVI OUR

DEFI NED AS

"This attribute used for nam ng instances of the sPRi ngManager object class. If
the string choice of the syntax is used, then matching on substrings is
permtted. |If the nunber choice of the syntax is used, then matching on ordering
is permtted.";

8.20 squelchTableld

squel chTabl el d ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. NaneType;

MATCHES FOR EQUALI TY, ORDERI NG, SUBSTRI NGS;

BEHAVI OUR squel chTabl el dBeh;

REG STERED AS {g774-10Attribute 20};

squel chTabl el dBeh BEHAVI OUR

DEFI NED AS

"This attribute is used for nam ng instances of the squel chTabl e object class. If
the string choice of the syntax is used, then matching on substrings is
permitted. If the nunber choice of the syntax is used, then matching on ordering

is permtted. ;

8.21 waitToRestoreTimeSpan

wai t ToRest or eTi meSpan ATTRI BUTE

W TH ATTRI BUTE SYNTAX SDHVSSPRASNL. Wi t ToRest or eSpan;

MATCHES FOR EQUALI TY, ORDERI NG

BEHAVI OUR wai t ToRest or eTi meSpanBeh;

REQ STERED AS {g774-10Attribute 21};

wai t ToRest or eTi meSpanBeh BEHAVI OUR

DEFI NED AS

"This attribute specifies the anbunt of time, in seconds, to wait after a fault
that caused a span switch in a four fiber M5 SPR clears before restoring traffic
to the protected protection unit that initiated the switching.";

9 Acciones

9.1 changeSPRConfiguration

changeSPRConf i gurati on ACTI ON
BEHAVI OUR changeSPRConf i gur ati onBeh;
MODE CONFI RVED,;
PARAVETERS

nms SPRConf i gur ati onError,

"Recomrendation G 774-09":renpveProtecti onError;
W TH | NFORMATI ON SYNTAX SDHVSSPRASNL. ChangeSPRConfi gl nf o;
REG STERED AS {g774- 10Action 1};
changeSPRConf i gur ati onBeh BEHAVI OUR
DEFI NED AS

"This action is used to change the foll owi ng aspects of the configuration of
a shared protection ring:
Two fiber to four fiber and vice versa. For four fiber configurations, there is
additionally a choice between nornal nmode (single wait to restore tinme for both
spans) and enhanced nobde (separate wait to restore tine for east and west spans).
Enabl e or disable extra traffic
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Enabl e or disable Non-preenptible Unprotected Traffic (NUT)

Enabl e or disable Ring Interworking on Protection (RIP)

When the action is successfully perforned, and either the nunber of fibers or the
extra traffic configuration is changed, the existing protection group and

contai ned protection units are deleted, and then recreated with the appropriate
condi tional packages present. No other objects related to the SPR or the traffic
it carries are disturbed by this process.

When the action is successfully perforned, and the NUT or RIP configuration is
changed, a nutTable and/or ripTabl e managed object instance is created or deleted
as appropriate. No other objects related to the SPR or the traffic it carries are
di sturbed by this process. This action fails if the requested configuration is
not supported by the network elenent or is otherwise invalid."

9.2 updateRipTable

updat eRi pTabl e ACTI ON
BEHAVI OUR updat eRi pTabl eBeh;
MODE CONFI RVED;
W TH | NFORMATI ON SYNTAX SDHVSSPRASNL. Updat eRI PTabl el nf o;
W TH REPLY SYNTAX SDHMSSPRASNL. Updat eRl PTabl eRepl y;
REG STERED AS {g774- 10Action 2};
updat eRi pTabl eBeh BEHAVI OUR
DEFI NED AS
"This action provides the neans for updating the contents of the Ring
Interworking on Protection (RIP) information in a node. The update fails if the
primary or terminating node is not in the ringMap, or if the channel is not
available for RIP (e.g. because it has already been provisioned for NUT).";

9.3 updateSquelchTable

updat eSquel chTabl e ACTI ON
BEHAVI OUR updat eSquel chTabl eBeh;
MODE CONFI RVED;
W TH | NFORMATI ON SYNTAX SDHVSSPRASNL. Updat eSquel chTabl el nf o;
W TH REPLY SYNTAX SDHVBSPRASNL. Updat eSquel chTabl eRepl y;
REG STERED AS {g774- 10Action 3};
updat eSquel chTabl eBeh BEHAVI OUR
DEFI NED AS

"This action provides the neans for updating the contents of the squelch
information in a node. An update fails if the aNode or zNode is not in the
ringMap, if the network el ement does not support the | oAccess configuration
requested, or if the squelching information for the channel cannot be configured
as requested because the channel is concatenated to another channel.";

10 Notificaciones

Ninguna.

11 Parametros

11.1  msSPRConfigurationError

ns SPRConf i gurati onError PARAMETER

CONTEXT SPECI FI C- ERROR;

W TH SYNTAX SDHMSSPRASNL. MSSPRConf i gurati onError;
BEHAVI QUR nsSPRConf i gur ati onError Beh;

REG STERED AS {g774- 10Par aneter 1};

nms SPRConf i gur ati onErr or Beh BEHAVI OUR
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DEFI NED AS

"This parameter is included in the error paranmeter of the CM P APDU when the
est abl i shProtection or changeSPRConfi guration action fails due to an error that
is specific to M5-SPR configuration."”;

11.2  msSPRLockoutTypeParameter

nsSPRLockout TypePar anet er PARAMETER

CONTEXT ACTI ON- I NFO,

W TH SYNTAX SDHMSSPRASNL. Ri ngOr Span

BEHAVI OUR msSPRLockout TypeBeh

REGQ STERED AS {g774- 10Par aneter 2};

ns SPRLockout TypeBeh BEHAVI OUR

DEFI NED AS

"This parameter is used in the managenment extension field of the i nvokeProtection
and rel easeProtection actions to define whether a | ockout applies to ring
switching or span swtching.";

11.3  msSPRProtectionGroupConfigParameter

ms SPRPr ot ecti onG oupConf i gPar amet er PARAMETER

CONTEXT ACTI ON- I NFO,

W TH SYNTAX SDHVESPRASNL. MSSPRPr ot ect i onGr oupConfi gl nf o;
BEHAVI OUR nms SPRPr ot ect i onGr oupConf i gBeh

REQ STERED AS {g774-10Par aneter 3};

ms SPRPr ot ecti onG oupConf i gBeh BEHAVI OUR
DEFI NED AS

"This parameter is used in the specificPGConfiguration field of the
est abl i shProtection action received by the sdhMSSPRPr ot ecti onCoor di nat or obj ect
when the establishnent of a msSPRProtecti onGoup is requested by the managenent
system

The information in this paraneter is used for provisioning the
ns SPRPr ot ecti onG oup and sPRi ngManager objects. The fields of the information
syntax are use as follows:
The directionTable information is used to initialize the directionTable attribute
of the sPRi ngManager.
The directionTable information is used in conjunction with the protectionUnits
information in the establishProtection action information syntax to deternine the
val ue of the spanPU and ringPU attributes of the subordinate protectionUnits.
The extraTrafficConfig information, if present, is used to deternine which
condi tional packages are included in the nsSPRProtectionGoup. If this field is
absent, extra traffic is not supported.
The nutConfig information, if present, is used to determine if NUT is supported.
I f the nut Channel List is present, an instance of nutTable is also created under
t he sPRi ngManager and popul ated with the information fromthis field.
The nodeNunber and ringMap fields are used to popul ate the nodeNurmber and ri ngMap
attributes, respectively, of the sPRingManager. |f the node does not support
manual configuration of this data, the nodeNunber field shall be NULL and the
ringMap field shall be absent.
The ringld field is used to populate the ringld attribute of the sPRi ngManager
The ringType field is used to set the sPRingApplication attribute of the
sPRi ngManager, and to control instantiation of the spanSwi tchPkg and
enhancedSpanSwi t chPkg in the nmsSPRProt ecti onG oup, and the fourFi ber PU package in
the msSPRProtectionUnit. This field also provides the initial values for the span
wait to restore attributes.
The ripConfig field, if present, indicates if RIP is supported. If the
ri pChannel List is present an instance of ripTable is also created under the
sPRi ngManager and populated with the information fromthis field.";
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114 msSPRProtectionStatusParameter

ms SPRPr ot ect i onSt at usPar amet er PARAMETER

CONTEXT EVENT- | NFO,

W TH SYNTAX SDHVSSPRASNL. MSSPRPr ot ect i onSt at usPar anet er

BEHAVI OUR nmsSPRPr ot ect i onSt at usPar anet er Beh

REGQ STERED AS {g774-10Par aneter 4};

ms SPRPr ot ect i onSt at usPar anet er Beh BEHAVI OUR

DEFI NED AS

"This parameter is included in the additional information field of the protection
switch reporting notification. It includes a set of all changed protection status
val ues and the associ ated protection units.

This notification is sent by the protection group according to the follow ng
rules. There are several cases:

The switch fromprotected to protecting or protecting to protected has been done
wi t hout preenpting an existing switch. In this case the old and new val ues of the
Protection Status attribute of the protecting protection unit shall be reported
in the notification by neans of the ol dProtecti onStatus and newProtecti onSt at us
paraneters respectively.

A switch is perforned by preenpting an existing one. In this case the old and new
val ues of the Protection Status attribute of the protecting protection unit shal
be reported in the notification by means of the ol dProtectionStatus and

newPr ot ecti onSt at us paraneters respectively.

An auto-switch condition exists on a protection unit, but the auto-swi tch cannot
be served due to the unavailability of the protection unit that otherw se
protects it. In this case, the oldProtectionStatus and newProtectionStatus
paranmeters refer to the protection status attribute value of the protection unit
on which the auto-switch condition arises. The exception is when the protection
unit is already forced or |ocked out, in which case no notification is sent.

A protected protection unit has been | ocked out or released from | ockout without
nodi fying any existing switch. In this case the ol dProtectionStatus and

newPr ot ecti onSt at us paranmeters refer to the protection status attribute val ue of
the protected protection unit which has been | ocked out.

A protecting protection unit has been | ocked out or released fromlockout w thout
nodi fying the existing switch. In this case the ol dProtectionStatus and

newPr ot ecti onStatus paraneters refer to the protection status attribute val ue of
the protecting protection unit which has been | ocked out.

A protecting protection unit has nove to or fromthe full passthrough or K-byte
passt hrough state. In this case the ol dProtecti onStatus and newProtectionSt at us
paraneters refer to the protection status attribute value of the protecting
protection unit that has changed state.

The protectionSwitchReportingRlL is not sent when the automatic switch condition
is toggling between SD, SF and WIR condition. Wiile in the | ockout of forced
switch state, no notification is sent except for ending of release failure.";

12  Vinculaciones de nombres

12.1 auSquelchTable-squelchTable

auSquel chTabl e- squel chTabl e NAVE Bl NDI NG

SUBCRDI NATE OBJECT CLASS auSquel chTabl e AND SUBCLASSES;

NAMED BY SUPERI OR OBJECT CLASS squel chTabl e AND SUBCLASSES;

W TH ATTRI BUTE auNunber ;

BEHAVI QUR auSquel chTabl e- squel chTabl eBeh

REG STERED AS {g774- 10NaneBi ndi ng 1};

auSquel chTabl e- squel chTabl eBeh BEHAVI OUR

DEFI NED AS

"An instance of subordinate object class is automatically instantiated as a
result of the initial provisioning of squelching information for an AU channe

vi a the updat eSquel chTabl e action. ";
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12.2  nutTable-sPRingManager

nut Tabl e- sPRi ngManager NAME Bl NDI NG

SUBCRDI NATE OBJECT CLASS nut Tabl e AND SUBCLASSES;

NAMED BY SUPERI OR OBJECT CLASS sPRi ngManager AND SUBCLASSES;

W TH ATTRI BUTE nut Tabl el d;

BEHAVI OUR nut Tabl e- sPRi ngManager Beh;
REQA STERED AS {g774- 10NarmeBi ndi ng 2};
nut Tabl e- sPRi ngManager Beh BEHAVI OUR
DEFI NED AS

"An instance of the subordinate object class is automatically instantiated
when an M5 SPR that supports NUT is established, or when the configuration of an
existing M5 SPR is nodified to support NUT. The subordinate object class is
del eted when the M5 SPR is dismissed, or when the configuration is nodified such
that the M5 SPR no | onger supports NUT.";

12.3  ripTable-sPRingManager

ri pTabl e- sPRi ngManager NAME Bl NDI NG

SUBCRDI NATE OBJECT CLASS ripTabl e AND SUBCLASSES;

NAMVED BY SUPERI OR OBJECT CLASS sPRi ngManager AND SUBCLASSES;

W TH ATTRI BUTE ri pTabl el d;

BEHAVI OUR ri pTabl e- sPRi ngManager Beh;
REQ STERED AS {g774- 10NarmeBi ndi ng 3};
ri pTabl e- sPRi ngManager Beh BEHAVI OUR

DEFI NED AS

"An instance of the subordinate object class is automatically instantiated
when an M5 SPR that supports RIP is established, or when the configuration of an
existing M5 SPRis nodified to support RIP. The subordinate object class is
del eted when the M5 SPR is dism ssed, or when the configuration is nodified such
that the M5 SPR no | onger supports RIP.";

12.4 sPRingManager-managedElement

sPRi ngManager - managedEl enent NAME BI NDI NG

SUBORDI NATE OBJECT CLASS sPRi ngvanager AND SUBCLASSES;

NAVED BY SUPERI OR OBJECT CLASS

"Reconmendati on M 3100": managedEl enrent AND SUBCLASSES;

W TH ATTRI BUTE sPRi nghanager | d;

BEHAVI OQUR sPRi ngManager - managedEl enent Beh;
REG STERED AS {g774- 10NaneBi ndi ng 4};
sPRi ngManager - nanagedEl enent Beh BEHAVI OUR
DEFI NED AS

"An instance of the subordinate object class is automatically instantiated
when an SPR is set up (e.g., via actions of a protectionCoordinator). The
instance is deleted when the SPR is renoved.";

12.5 squelchTable-sPRingManager

squel chTabl e- sPRi ngManager NAME BI NDI NG
SUBORDI NATE OBJECT CLASS squel chTabl e AND SUBCLASSES;
NAMED BY SUPERI OR OBJECT CLASS
sPRi ngvanager AND SUBCLASSES,;
W TH ATTRI BUTE squel chTabl el d;
BEHAVI OUR squel chTabl e- sPRi ngManager Beh;
REG STERED AS {g774- 10NaneBi ndi ng 5};
squel chTabl e- sPRi ngManager Beh BEHAVI OUR
DEFI NED AS
"I nstances of the subordi nate object class are autonatically instantiated an M5
SPR protection schenme is set up, and del eted when the protection schene is
deleted.”;
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12.6 Reutilizacion de vinculaciones de nombre existentes

Este modelo, ademas de utilizar las vinculaciones de nombre definidas en esta Recomendacion,
reutiliza las siguientes vinculaciones de nombre tomadas de otras normas:

. UIT-T G.774.3: protectionGroupR1-managedElement

Esta vinculacion de nombre se reutiliza para la denominacion de ejemplares de la clase de
objeto msSPRProtectionGroup a ejemplares de la clase de objeto sdhNE.

. UIT-T G.774.3: protectionUnit-protectionGroupR1

Esta vinculacion de nombre se reutiliza para la denominacion de ejemplares de la clase de
objeto msSPRProtectionUnit a ejemplares de la clase de objeto msSPRProtectionGroup.

. UIT-T G.774.9: protectionCoordinator-managedElement

Esta vinculacion de nombre se reutiliza para la denominacion de ejemplares de la clase de
objeto sdhMSSPRProtectionCoodinator a ejemplares de la clase de objeto.

13 Soporte de producciones ASN.1

SDHMSSPRASNL {itu(0) reconmendation(0) g(7) g774(774) hyphen(127) msspr(10)
i nf or mati onModel (0) asnlModul e(2) sdhnmsspr (0) }

DEFINITIONS IMPLICIT TAGS ::=

BEG N

-- EXPORTS everything --

| MPORTS

Rel ati veDi sti ngui shedName, RDNSequence

FROM | nf or mati onFramework {joint-iso-ccitt ds(5) nodul es(1)

i nf ormati onFramewor k(1)}

hj ect I nst ance

FROM CM P-1 { joint-iso-ccitt ms(9) cm p(1l) nodul es(0) protocol (3) }
Management Ext ensi on, Probabl eCause

FROM Attri bute- ASNIModul e { joint-iso-ccitt ns(9) smi(3) part2(2) asnlMdule(2) 1
}

NameType, Pointer O Nul |

FROM ASN1Def i nedTypesModul e { itu(0) recomendati on(0) n(13) gnn(3100)

i nf or mati onModel (0) asnlModul es(2) asnlDefi nedTypeshodul e(0) }

Aut oSwi t chReason, bool eanTrueDefaul t, FromAndToPr ot ectionUnit,

Protecti onG oupType, Request Source, SDHVSBResourcePoi nter, Sw tchStatus
FROM SDHProt ASN1 { itu(0) recomendation(0) g(7) g774(774) hyphen(127) prot(03)
i nformati onModel (0) asnlMdul e(2) sdhmsp(0) };

sdhMSSPR OBJECT IDENTIFIER ::= { itu(0) recomendati on(0) g(7) g774(774)
hyphen(127) nsspr(10) infornmati onModel (0) }

g774- 10MXj ect O ass OBJECT IDENTIFIER ::= { sdhMSSPR nanagedObj ect C ass(3) }
g774-10Attri bute OBJECT IDENTIFIER ::= { sdhMSSPR attribute(7) }

g774- 10Action OBJECT IDENTIFIER ::= { sdhMSSPR action(9) }

g774- 10NanmeBi ndi ng OBJECT IDENTIFIER ::= { sdhMSSPR naneBi ndi ng(6) }
g774-10Par armet er OBJECT | DENTIFIER ::= { sdhMSSPR paraneter(5) }

g774- 10Package OBJECT IDENTIFIER ::= { sdhMSSPR package(4) }

g774- 10St andar dSpeci fi cExt ensi on OBJECT IDENTIFIER ::= { sdhMSSPR

st andar dSpeci fi cExt ensi on(0)}
- - The follow ng val ue assignnments are for the Protection Criteria in the
cont ext of SDH.
- - These val ues shall always be assigned by this Recomrendation in the context

of SDH.
nmesprProtectionCriteria OBJECT I DENTIFIER ::= {g774-10St andar dSpeci fi cExt ensi on
0}
nmespr ExcessiveErrorCriteria OBJECT IDENTIFIER ::= { mssprProtectionCriteria 1 }
s SPRPr obabl eCause OBJECT | DENTI FIER ::= {g774-10St andar dSpeci fi cExt ensi on 1}
s SPRDef aul t KByt es Probabl eCause ::= gl obal Val ue : { nsSPRProbabl eCause 1}
nms SPRI nconsi st ent APSCodes Pr obabl eCause ::= gl obal Val ue : { nmsSPRProbabl eCause 2}
nms SPRNodel dM smat ch Probabl eCause ::= gl obal Val ue : { nsSPRProbabl eCause 3}
ns SPRI npr oper APSCodes Probabl eCause :: = gl obal Value : { nmsSPRProbabl eCause 4}

s SPRApsChannel Processi ngFai | ure Probabl eCause :: =
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gl obal Val ue : { nmsSPRProbabl eCause 5}
--default/initial value definitions

MSSPRPr ot ect i onGroupType ::= Protecti onG oupType (col on)
--supporting productions
Bool eanType ::= BOOLEAN
ChangeSPRConfi gl nfo ::= SET OF CHO CE {
t woFi ber ToFour Fi ber SEQUENCE {
east TPProt ecting nj ect I nst ance,

west TPPr ot ecti ng hj ect I nst ance,
spanSwi t chOpti on CHO CE {

traditional Wi t ToRest or eSpan,
enhanced EnhancedWi t ToRest or eSpan }},

f our Fi ber ToTwoFi ber [0] NULL,
nut Confi g [1] Nut Confi g,
ri pConfig [2] RipConfig,

extraTrafficConfig [3] ExtraTrafficConfig

}

Cur rent Squel chi ngLi st ::= SET OF SEQUENCE {

squel chedTP oj ect | nst ance,

associ at edXC CHO CE {
squel chedXC Rel ati veDi st i ngui shedNane,
har dwi r ed [0] NULL}}

DirectionTabl e ::= SEQUENCE OF SEQUENCE ({
west TP RDNSequence,
east TP RDNSequence }

EnhancedWai t ToRest or eSpan :: = SEQUENCE ({
wt r SpanEast | NTEGER,
wt r SpanWest | NTEGER }
ExtraTrafficConfig ::= ENUMERATED ({
noExtraTraffic (0),
extraTraffic (1),
extraTraffi cWthRestoration (2) }
Li nkl nfo ::= SEQUENCE ({
| ocal NEI oj ect | nst ance,
| ocal Portld Poi nter Or Nul I,
renot eNEl d bj ect | nst ance,

renotePortld PointerONull }

-- portld points to the service (preferred) nmsTTP; Null for Open Ring

Map ::= SEQUENCE OF SEQUENCE ({
nodel dNunber I NTEGER(O .. 15),
i nkl nfo Li nkl nfo OPTI ONAL} - -
MSSPRConf i gurati onError ::= ENUMERATED {
extraTraffi cNot Supported (0),
manual Provi si oni ngNot Support ed (D,
nut Not Support ed (2),
ri ngTypeNot Support ed (3),
ri pNot Supported (4),
dupl i cat edUnrel i abl e (5),
ePdTPNot Avai | abl e (6), -- east
ePgTPNot Avai | abl e (7), -- east
WPdTPNot Avai | abl e (8), -- west
wPgTPNot Avai | abl e (9), -- west
i nval i dWIRTi ne (10) }
MSSPRPr ot ecti onG oupConfiglnfo ::= SEQUENCE {

directionTabl eDirecti onTabl e,

needed for two-node cl osed
ring

protected TP
protecting TP
protected TP
protecting TP

extraTrafficConfig ExtraTrafficConfig OPTI ONAL,

nodeNumnber NodeOr Nul I,

nut Config Nut Confi g OPTI ONAL,
ringld Ri ngl d,

ri ngMap [0] Map OPTI ONAL,

ri ngType [1] R ngType,

ri pConfig Ri pConfig OPTI ONAL }
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MSSPRPr ot ectionStatus ::= SET OF CHO CE {

noRequest
manual Swi t ch
r equest Sour ce
swi tchSt at us
r el at edChannel
swi tchType
autoSwi t ch
r equest Sour ce
swi tchSt at us
r el at edChannel
aut oSwi t chReason
swi tchType
forcedSwi tch
r equest Sour ce
swi t chSt at us
r el at edChannel
swi tchType
| ockout
r equest Sour ce
swi t chSt at us
swi tchType
rel easeFail ed
pr ot ecti onFai | Cond

i nconsi st ent ApsCode

nodel dM smat ch
i mpr oper ApsCode
def aul t KByt es

si gnal Degr adePr ot ect

[0] NULL,

[1] SEQUENCE {

[ 0] Request Source OPTI ONAL,

[1] SwitchStatus,

FromAndToPr ot ecti onUnit OPTI ONAL,
[2] RingOrSpani,

[2] SEQUENCE {

[ 0] Request Source OPTI ONAL,

[1] SwitchStatus,

FromAndToPr ot ecti onUni t OPTI ONAL,
[2] AutoSw tchReason,

[3] RingOSpan },

[3] SEQUENCE {

[ 0] Request Source OPTI ONAL,

[1] Swi tchStatus,

FromAndToPr ot ecti onUni t OPTI ONAL,
[2] RingOr Span},

[4] SEQUENCE {

[ 0] Request Source OPTI ONAL,

[1] Swi tchStatus,

[2] RingOr Span},

[6] NULL,

[ 7] ENUMERATED ({

(0),

(1),

(2),

(3),

(4),

si gnal Fai | Prot ect (51},
passThr ough [ 8] ENUMERATED {
full (0),
kByt e
MSSPRPr ot ect i onSt at usParaneter ::= SET OF SEQUENCE {

protectionUnit
ol dProt ecti onSt at us
newPr ot ect i onSt at us

nodeNunber

nul | NULL}

Nut Channel Li st
channel

affectedTraffic

wor ki ngOnl y

bj ect | nst ance,
MSSPRPr ot ect i onSt at us,

MSSPRPr ot ect i onSt at us}
NodeNunber ::= I NTEGER(O ..
NodeOrNul | ::= CHO CE {
NodeNumber ,

15)

::= SET OF SEQUENCE {

I NTEGER,
ENUMERATED {

(0),

wor ki ngAndPr ot ecti ng (1) 1},

ri ngSwi t chUnavai |l abl e
spanSwi t chUnavai | abl e

Unavai | abl eSi de,
Unavai | abl eSi de OPTI ONAL }

Nut Config ::= CHO CE {
nut O f NULL,
nut On Nut Channel Li st }
Ringld ::= Printabl eString
Ri ngOr Span :: = ENUMERATED {
ring (0),
span (1)}
Ri ngType ::= SEQUENCE ({
application SPRi ngAppl i cati on,
fibers CHO CE {
t woFi ber NULL,
f our Fi ber Wi t ToRest or eSpan,

enhancedFour Fi ber
::= SET OF SEQUENCE {
channel | NTEGER,

Ri pTabl eEntry}

Ri pChannel Li st

riplnformation
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Ri pConfig ::= CHO CE {

ripof NULL,

ri pOn Ri pChannel Li st }
Ri pl nformation ::= SEQUENCE {
pri mar yNode NodeOr Nul |, -- primary interconnection node
t er m nati ngNode NodeOr Nul |} -- node where the traffic is added/ dropped
Ri pTabl eEntry ::= SEQUENCE ({

i nEast Ri pl nf ormati on,

out East Ri pl nf ormati on,

i nW\ést Ri pl nf ormati on,

out West  Riplnformation }
SPRi ngAppl i cation ::= ENUVERATED {

classic(1),
transoceani c(2) }

Squel chTabl eChannel ::= SEQUENCE {
aNode NodeOr Nul |, -- entry node of circuit
zNode NodeOr Nul I, -- exit node of circuit
| oAccess BOOLEAN, -- TRUE inplies | ow order access is present
concatenated CHO CE {
firstChannel | NTEGER, -- nunber of concatenated channel s
subsequent Channel s NULL } OPTI ONAL}
Squel chTabl eEntry ::= SEQUENCE {
i nEast Squel chTabl eChannel ,
out East Squel chTabl eChannel ,
i nW\est Squel chTabl eChannel ,
out West Squel chTabl eChannel ,
additional Info SET OF Managemnent Ext ensi on OPTI ONAL }
True ::= BOOLEAN( TRUE)
Unavai | abl eSi de ::= SEQUENCE ({

swi t chUnavai | abl eEast BOOLEAN,
swi t chUnavai | abl eWest BOCLEAN }

Updat eRlI PFai | ed ::= CHO CE {
unknown [ 0] NULL,
nodeNot | nRi ng [1] INTEGER(O..15),
channel Not Avai | abl eFor RI P [2] NULL }
Updat eRl PTabl el nfo ::= SEQUENCE OF SEQUENCE ({
auChannel Nunmber | NTEGER,
ri pTabl eEntry Ri pTabl eEntry }
Updat eRI PTabl eReply ::= SEQUENCE OF CHO CE {
failed Updat eRI PFai | ed,
success SEQUENCE {

ol dRi pTabl e Ri pTabl eEntry,
newRi pTabl e Ri pTabl eEntry } }
-- the ith entry in the reply corresponds to the ith entry in the information

synt ax
Updat eSquel chFail ed ::= CHO CE {
unknown [0] NULL,
nodeNot | nRi ng [1] I NTEGER(O. . 15),
concat enat edChannel [2] | NTEGER,
| oAccessNot Support ed [ 3] NULL }
Updat eSquel chTabl el nfo ::= SEQUENCE OF SEQUENCE {

auChannel Nunmber | NTEGER,
squel chTabl eEntry Squel chTabl eEntry }

Updat eSquel chTabl eReply ::= SEQUENCE OF CHO CE {
failed Updat eSquel chFai | ed,
success SEQUENCE {
ol dSquel chTabl eEntry Squel chTabl eEntry,
newSquel chTabl eEntry Squel chTabl eEntry } }
-- the ith entry in the reply corresponds to the ith entry in the information
synt ax
Wi t ToRest oreSpan ::= | NTEGER
END
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APENDICE I

Diagramas de herencia y contenencia

top
X.721
M.3100 G.774.3 G.774.3
sPRingManager fabric protectionUnit protectionGroupR 1
msSPR msSPR
ProtectionUnit ProtectionGroup
IchTabl connection connection
squeichlable Protection ProtectionGroupR1
G.774.4
G.774.4 G.774.4
auSquelchTable snep
Fabric
T1541860-00
nutTable
ripTable

Figura 1.1/G.774.10 — Arbol de herencia de un anillo de protecciéon compartida MS

sdhNE G774
7 Y 4
| I
M.3100 : G.774.3 :
. . msSPR
Snep Fabric sPRingManager ProtectionGroup
7y A A /Y 7y
! ! G.774.3
| sdhMSSPR .
G.774.4 | ProtectionCoordinator msSPR
| ProtectionUnit
connection
ProtectionGroupR1 squelchTable T15141870-00
x A
I G.774.4
I
G.774.4 | ripTable nutTable
I
I
connection auSquelchTable
Protection  G.774.4

— Name Bindings definida en esta Recomendacion
-———% Name Bindings definida en otras Recomendaciones
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APENDICE II

Iustracion de la configuracion MS SPR

En este apéndice se ilustra el modelo de informacion MS SPR.

En un elemento de informacion (NE) MS SPR habrd un ejemplar del objeto
sdhMSSPRProtectionCoordinator. En la arquitectura MS SPR es posible que un NE participe en
multiples anillos de proteccion. Para cada anillo MS SPR hay un ejemplar de cada una de las
siguientes clases de objeto: sPRingManager, msSPRProtectionGroup, squelchTable, nutTable, y
ripTable. La asociacion entre los objetos sPRingManager y msSPRProtectionGroup se indica por
un atributo de puntero '"protectionGroupPointer" del objeto sPRingManager. Los objetos
squelchTable, nutTable, y ripTable estan contenidos en sPRingManager.

Un ejemplar individual del objeto msSPRProtectionGroup (PG) contiene cuatro ejemplares del
objeto msSPRProtectionUnit (PU), tanto en nodos a dos fibras como en nodos a cuatro fibras. Hay
dos unidades de proteccion (PU) protegidas y dos PU protectoras. Estas unidades de proteccion estan
representadas en las figuras II.1 y I1.2. La funcionalidad de esta clase de objeto es similar a la de la
proteccion SDH MS (UIT-T G.774.3). En el caso de los nodos a dos fibras, solo esta disponible la
conmutacion de anillo. Por tanto, una PU protegida se asocia con una PU protectora en el lado
opuesto del nodo del anillo (indicado por el atributo ringPU de las PU). En caso de los nodos a
cuatro fibras, las PU también tienen un atributo spanPU que apunta a una PU en el mismo lado del
nodo anillo para la conmutacion de intervalo que esta disponible con MS SPR a cuatro hilos.

sdhNE
msSPRProtectionGroup
ms ms
T_TP aug | | 1| aug T,TP
Bi Bi Bi Bi
D/UCP D/UCP
< > P CP e >
UP D/UCP TTP: : TTP D/UCP up
CTP Bi ¢ Bi CTP
Bi ' ' Bi
< YR RR RR UR
< > aug aug [¢
»| PU 4\ Bi 8 8 Bi PU
cp < cp
UR UR
UP e (NULO) (NULO) < » UP
CTP o PU RR RR PU | CTP
Bi cp cp Bi
T1541880-00
X sncpFabric RR reliableResourcePointer
PU msSPRProtectionUnit UR unreliableResourcePointer
UPCTPBIi unprotectedCTPBidirectional CP crossConnectionObjectPointer
PTTPBIi protectedTTPBidirectional D/UCP downstreamConnectivityPointer (o upstreamConnectivityPointer)

Figura I1.1/G.774.10 — Nodo de un anillo MS SPR a dos fibras
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sdhNE
msSPRProtectionGroup

ms ms
TTP TTP
Bi aug 1 1 aug Bi

! Bi Bi !

D/UCP buce
< » P P e >

UP D/UCP TTP: . TTP D/UCP up
CTP Bi : Bi CTP
Bi : : Bi

Yol we UR

o PU | PU [
cp PN v & cp

ms o D o o ms
oG ik o

i 5 | & 55 :

v v

wp || UR s ~2 UR | | up
CTP .| PU PU |, CTP
Bi cp cp Bi

T1541890-00

E sncpFabric RR reliableResourcePointer

PU msSPRProtectionUnit
UPCTPBIi unprotectedCTPBidirectional
PTTPBi protectedTTPBidirectional

UR unreliableResourcePointer
CP crossConnectionObjectPointer

Figura 11.2/G.774.10 — Nodo de un anillo MS SPR a cuatro fibras

D/UCP downstreamConnectivityPointer (o upstreamConnectivityPointer)

En la arquitectura de anillos interconectados, el mecanismo basico de proteccion MS SPR continua
existiendo en el nodo MS SPR. El modelo de proteccion de conexion G.774.4 se reutiliza para la
funcidn selector de servicio para cada canal que esta interconectado con otro anillo, esto es, mediante
los objetos sncpFabric, connectionProtectionGroupR1 y connectionProtection. Se creara un
ejemplar del objeto connectionProtectionGroupR1 (UIT-T G.774.4, version 2001) por medio de
una accion protectedConnect o protectUnprotect sobre el objeto sncpFabric. El objeto
connectionProtectionGroupR1 (CPG) contendra dos ejemplares del objeto connectionProtection
(de UIT-T G.774.4) para modelar una conexion protegida a través del nodo primario de
interconexion MS SPR. Esto se representa en la figura II.3 para una conexién au3.
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sdhNE

Bi 1 1 i
auest sncpFabric augBi
au3 au3

CPTBi CPTBI
STM-16 |-+ EITP : : ET;ITP ...... STM-16
— | —
augBi 8 8 augBi
DCP
au3 au3
CPTBI UCP (NULO) < ot
% \{ DCP } P
TS CPG r;/
RR T~ cp cp 1| VR
DIUCP Bi-Pd Bi-Pg ~_|
] o (VULO)
D/UCP
UR| | CP
v
R au3 au3 au3
CPTBI CPTBi CPTBi
augBi
msTTPBi
T STM ll T1541900-00
RR reliableResourcePointer
CPG connectionProtectionGroupR1 UR unreliableResourcePointer
CP Bi-Pd connectionProtection (protected) CP crossConnectionObjectPointer
CP Bi-Pg connectionProtection (protecting) D/UCP downstreamConnectivityPointer (o upstreamConnectivityPointer)

Figura I1.3/G.774.10 — Selector de servicio AU3 en un nodo primario MS SPR a dos fibras

Las clases de objeto squelchTable, auSquelchTable, y sPRingManager representan la informacion
de configuracién de anillo que un nodo MS SPR debe mantener para comunicar con otros nodos de
anillo en el canal de sefalizacion APS y para efectuar debidamente conmutaciones de proteccion de
anillo (y de intervalo) y silenciamiento. El objeto sPRingManager describe la identidad y el orden
relativo de los nodos, y la direccionalidad de los TTP alrededor del anillo, que deben ser comunes a
todos los anillos. Los objetos squelchTable y auSquelchTable proporcionan informacion
relacionada con el silenciamiento para cada canal de anillo (AU) procesado por el nodo de anillo.
Cada ejemplar del objeto auSquelchTable incluye la siguiente informacioén para un determinado
canal de anillo:

. identificadores del nodo de entrada y del nodo de salida para el canal,
. una indicacion, en su caso, de que el canal forma parte de un canal de anillo concatenado;
. una indicacién, en su caso, de que se proporciona acceso a VC de orden inferior por ese

canal en el anillo.

UIT-T G.774.10 (02/2001) 31



Esta informacion estd disponible para cada sentido de transmision de cada canal en los lados este y
oeste del nodo, por lo que puede reflejar diversas configuraciones de conexion, tales como:

. un paso a través bidireccional;

. un paso a través unidireccional de este a oeste, una adicion unidireccional al este y una
separacion unidireccional del oeste;

. una adicidn/separacion bidireccional en el lado este y una adicion/separacion bidireccional
en el lado oeste;

. dos pasos a través unidireccionales con aNode y zNode diferentes.

La accion updateSquelchTable del objeto squelchTable se utiliza para actualizar el contenido de la
informacion de silenciamiento de un nodo.

Si hay varios enlaces entre dos nodos (por ejemplo, en el caso de un anillo cerrado formado por dos
nodos), para descubrir o proporcionar inequivocamente la topologia del anillo es necesario dar la
informacion de terminacion del enlace (es decir, el identificador de puerto) en el mapa del anillo. La
sintaxis del atributo ringMap proporciona un campo facultativo para esa indicacion.

Por definicion, la clase de objeto nutTable soporta el aprovisionamiento de canal no preapropiable.
Como se define en UIT-T G.841, por trafico no protegido no preapropiable (NUT) ha de entenderse
trafico no protegido que es transportado por canales con el dispositivo de conmutacion de proteccion
automatica inhabilitado para ciertos canales VC de alto orden (HO, high order) (es decir, canales de
trabajo y sus correspondientes canales de proteccion). Para el soporte del aprovisionamiento de
canales no preapropiables es necesario que haya una tabla NUT en cada nodo del MS SPR.

Por definicion, la clase de objeto ripTable soporta el interfuncionamiento de anillo en proteccion.
Como se define en UIT-T G.842, la interconexion de anillos en proteccion (RIP, ring interworking
on protection) es un mecanismo que ayuda a resolver el problema del agotamiento de la anchura de
banda en los nodos de interconexidén primario y secundario en un esquema de interconexidon con
doble punto de partida mediante el empleo de una anchura de banda de proteccion para el circuito
secundario. Para el soporte del interfuncionamiento de anillos en proteccidn es necesario haya una
tabla RIP en cada nodo de interconexion secundario del MS SPR.
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