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RECOMENDACION UIT-T G.774.8

GESTION DE LA JERARQUIA DIGITAL SINCRONA DESDE EL PUNTO
DE VISTA DE LOS ELEMENTOS DE RED DE SISTEMAS
DE RELEVADORES RADIOELECTRICOS

Resumen

Esta Recomendacion proporciona un modelo de informacion para elementos de red de relevadores
radioeléctricos de la jerarquia digital sincrona (SDH). Este modelo describe las clases de objeto
gestionado y sus propiedades para la interfaz fisica sincrona radioeléctrica y la funcién de proteccién
de secciones que tengan dicha interfaz fisica. Estos objetos son utiles para describir el intercambio de
informacion a través de las interfaces definidas en la Recomendacién M.3010 [2] Arquitectura de la

red de gestion de las telecomunicaciones (RGT) para la gestion de elementos de red de relevadore
radioeléctricos.

Origenes

La Recomendacion UIT-T G.774.8 ha sido preparada por la Comision de Estudio 15 (1997-2000) del
UIT-T y fue aprobada por el procedimiento de la Resolucion N.°1 de la CMNT el 8 de abril
de 1997.

Palabras clave

Accién, ASN.1, atributo, clase de objeto gestionado, jerarquia digital sincrona, modelo de
informacion, notificacién, sistemas digitales de relevadores radioeléctricos (DRRS).



PREFACIO

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

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

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

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

NOTA

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

PROPIEDAD INTELECTUAL

La UIT sefiala a la atencién la posibilidad de que la utilizaciéon o aplicacién de la presente Recomendacion
suponga el empleo de un derecho de propiedad intelectual reivindicado. La UIT no adopta ninguna posicién
en cuanto a la demostracién, 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 aprobacién de la presente Recomendacién, la UIT ha recibido/no ha recibido notificacion de

propiedad intelectual, protegida por patente, que puede ser necesaria para aplicar esta Recomendacion. Si
embargo, debe sefalarse a los usuarios que puede que esta informacién no se encuentre totalment
actualizada al respecto, por lo que se les insta encarecidamente a consultar la base de datos sobre patentes
la TSB.

O UIT 1997

Es propiedad. Ninguna parte de esta publicacion puede reproducirse o utilizarse, de ninguna forma o por
ningun medio, sea éste electrénico 0 mecanico, de fotocopia o de microfilm, sin previa autorizacién escrita
por parte de la UIT.
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Recomendacion G.774.8

GESTION DE LA JERARQUIA DIGITAL SINCRONA DESDE EL PUNTO
DE VISTA DE LOS ELEMENTOS DE RED DE SISTEMAS
DE RELEVADORES RADIOELECTRICOS

(Ginebra, 1997)

LaUIT-T,
considerando
a) gue la Recomendacion G.707 es una especificacion de la jerarquia digital sincrona (SDH) y

de la interfaz de nodo de red (NNI) ;

b) gue las Recomendaciones G.783 y G.784 forman un conjunto coherente de especificaciones
para las funciones y gestion de equipos multiplex de la jerarquia digital sincrona;

C) gue la Recomendacion M.3010 define los principios de la red de gestion de las
telecomunicaciones;

d) gue la Recomendaciéon G.773 define las series de protocolos para las interfaces Q;

e) gue la Recomendacion M.3100 define un modelo genérico de informacion de red para el
intercambio de informacién de gestion;

f) gue la Recomendacion G.774 define un modelo de informacién de gestién de la jerarquia
digital sincrona desde el punto de vista de elementos de red,

recomienda

gue la gestion de equipos de jerarquia digital sincrona de relevadores radioeléctricos se realice
utilizando el modelo de informacion definido de acuerdo con las especificaciones detalladas de esta
Recomendacion.

1 Alcance

La presente Recomendacion proporciona un modelo de informacion para que se utilice en la interfaz
entre elementos de red y sistemas de gestion, para la gestion de equipos de relevadores
radioeléctricos que usen la red digital sincrona (SDH). Identifica las clases de objeto de la red de
gestibn de las telecomunicaciones (RGT) necesarias para la gestibn de elementos de red de
relevadores radioeléctricos de la SDH. Estos objetos son importantes para el intercambio de
informacion entre interfaces normalizadas definidas en la Recomendacién M.3010 sobre arquitectura
de la RGT [2].

11 Estructura de la Recomendacion

Las clausulas 5 y 6 describen el modelo de informacion utilizando los mecanismos de notacién
definidos en la Recomendacion X.722 : directrices para la definiciébn de objetos gestionados [6]. Las
subclausulas 5.6 y 6.7 contienen las definiciones sintacticas de la informacién transportada en el
protocolo, escritas en la notacibn de sintaxis abstracta 1 (ASN.1l), definida en Ila

Recomendacion G.774.8  (04/97) 1



Recomendacion X.208 [7]. La denominacion y la herencia se muestran en forma de diagramas en el
apéndice informativo I.

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. A
efectuar esta publicacion, estaban en vigor las ediciones indicadas. Todas las Recomendaciones
otras referencias son objeto de revisiones por lo que se preconiza que los usuarios de este
Recomendacion investiguen la posibilidad de aplicar las ediciones mas recientes de las
Recomendaciones y otras referencias citadas a continuacién. Se publica periddicamente una lista de
las Recomendaciones UIT-T actualmente vigentes.

[1] Recomendacion UIT-T G.707 (199@pterfaz de nodo de red para la jerarquia digital
sincrona

[2] Recomendacion UIT-T M.3010 (1996Frincipios para una red de gestiébn de las
telecomunicaciones

[3] Recomendacion UIT-T M.3100 (1998)pdelo genérico de informacion de red
[4] Recomendacion UIT-T G.783 (199Daracteristicas de los equipos de la jerarquia digital

sincrona
[9] Recomendacion UIT-T G.784 (199@estion de jerarquia digital sincrona
[6] Recomendacion X.722 del CCITT (199Zgcnologia de la informacién — Interconexion de

sistemas abiertos — Estructura de la informacion de gestion: Directrices para la definicion
de objetos gestionados

[7] Recomendacion X.208 del CCITT (198&specificacion de la notacidon de sintaxis
abstracta uno

[8] Recomendacion X.720 del CCITT (199Zgcnologia de la informacién — Interconexion de
sistemas abiertos — Estructura de la informacién de gestién: Modelo de informacion de
gestién

[9] Recomendacion G.774 del CCITT (1992)/Corr.1 (1988)delo de informacion de gestidn
de la jerarquia digital sincrona desde el punto de vista de los elementos de red

[10] Recomendacién UIT-T G.803 (199Arquitecturas de redes de transporte basadas en la
jerarquia digital sincrona

[11] Recomendacion UIT-T X.721 (1992)ecnologia de la informacién — Interconexion de
sistemas abiertos — Estructura de la informacion de gestién: Definicién de la informacion

de gestion
3 Definiciones
Ninguna.
4 Abreviaturas

En esta Recomendacion se utilizan las siguientes siglas.
AIS Sefial de indicacion de alarmahaf mindication signal)
AP Punto de accesadcess point)
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CMIP Protocolo de informacion de gestibn comuiconfmon management information

protocol)

CMIS Servicios de informacién de gestion comeémmn{mon management information service)

CP Punto de conexidmegnnection point)

CTP Punto de terminacidén de conexiéanfiection termination point)

DRR Relevador radioeléctrico digitaligital radio-relay)

GTP Punto de terminacién de grugodup termination point)

HPA Adaptacion de trayecto de orden supehigher order path adaptation)

IA Adaptador indirectoifdirect adapter)

I0S Seccion entre oficinam(ra-office section)

ISO Organizacion Internacional de Normalizaciémnternational Organization for
Sandardization)

LOF Pérdida de tramakoés of frame)

LPA Adaptacion de trayecto de orden inferiongr order path adaptation)

NE Elemento de redhétwork el ement)

(O Sistema de operacidopération system)

(OR]! Interconexion de sistemas abiertgef systems interconection)

PDH Jerarquia digital plesiécronaésiochronous digital hierarchy)

Pkg Paquetepfckage)

RF Frecuencia radioeléctricaadio frequency)

RGT Red de gestion de las telecomunicaciones

RPS Conmutacion de proteccidn radioeléctniedi6 protection switching)

RRR Regenerador de relevador radioeléctriadi¢-relay regenerator)

RRT Terminal de relevador radioeléctricadjo-relay terminal)

RS Seccion de regeneradoggenerator section)

RSPI Interfaz fisica sincrona radioeléctricad{o synchronous physical interface)

SDH Jerarquia digital sincronsyiichronous digital hierarchy)

Snk Sumiderognk)

Src Fuentegource)

STM-n Maodulo n de transporte sincrorsgrichronous transport module n)

STM-RR  Mddulo de transporte sincrono para relevadores radioeléctricos sub-STM-1
(synchronous transport module for sub-STM-1 radio-relay)

TP Punto de terminaciéme mination point)

TTP Punto de terminacion de camiriail termination point)

ulT Union Internacional de Telecomunicaciones

VC-n Contenedor virtual rvirtual container n)

5 Fragmento de punto de terminacién radioeléctrica de la SDH

Esta clausula proporciona los objetos gestionados necesarios para modelizar interfaces fisicas
radioeléctricas de la SDH.
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51 Definiciones de clases de objeto

5.1.1 Interfaz fisica sincrona radioeléctrica

Esta subclausula describe las clases de objeto necesarias para modelizar la interfaz
Radioeléctrica de la SDH.

radioSPI TTPBidirectional MANAGED OBJECT CLASS

DERIVED FROM " Recommendation M .3100:1995" :trail Ter minationPointBidir ectional,
radioSPITTPSink,
radioSPI TTPSource;

REGISTERED AS{ g774-80bjectClass1};

radioSPITTPSink MANAGED OBJECT CLASS
DERIVED FROM " Recommendation M.3100:1995" :trail Ter minationPointSink;
CHARACTERIZED BY
" Recommendation X.721" :administrativeStatePackage,
" Recommendation M .3100:1995" : cr eateDel eteNotificationsPack age,
" Recommendation M .3100:1995" : stateChangeNotificationPackage,
" Recommendation M.3100:1995" :tmnCommunicationsAlar mlnfor mationPackage,
radioSPI Package,
radioSPITTPSinkPkg PACKAGE
BEHAVIOUR
radioSPI T TPSinkPkgBehaviour BEHAVIOUR
DEFINED AS
" Thismanaged object classrepresentsthe process of converting theincoming radio
frequency signal into an internal logic level STM-N signal and therecovering of the
timing from theincoming signal.

The upstream connectivity pointer isNULL for an instance of this class.

The aforementioned processis composed of two subfunctions, namely the RX
subfunction and the Demodulation subfunction.

A communicationsAlarm notification shall beissued if the RX subfunction fails. The
probableCause parameter of the notification shall indicate rxFail.

A communicationsAlarm notification shall beissued if the Demodulation subfunction
fails. The probableCause parameter of the notification shall indicate demodulationFail.

When an alarm is pending on an instance, its operational State is disabled.”
CONDITIONAL PACKAGES
rxL OSNotificationPackage PRESENT IF " an instance supportsit",
demL OSNotificationPackage PRESENT | F " an instance supportsit”;
REGISTERED AS{ g774-80bjectClass2};

radioSPITTPSource MANAGED OBJECT CLASS
DERIVED FROM " Recommendation M.3100:1995" :trail T er minationPointSour ce;
CHARACTERIZED BY
" Recommendation X.721" :administrativeStatePackage,
" Recommendation M .3100:1995" : cr eateDel eteNotificationsPack age,
" Recommendation M .3100:1995" : stateChangeNotificationPackage,
" Recommendation M.3100:1995" :tmnCommunicationsAlar mlnfor mationPackage,
radioSPI Package,
radioSPITTPSourcePkg PACKAGE
BEHAVIOUR
radioSPI T TPSour cePkgBehaviour BEHAVIOUR
DEFINED AS

4 Recomendaciéon G.774.8  (04/97)
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" This managed object class representsthe process of converting an outgoing inter nal
logic level STM-N signal into a radio frequency signal.

The downstream connectivity pointer isNULL for an instance of thisclass.

The aforementioned processis composed of two subfunctions, namely the TX
subfunction and the M odulation subfunction.

A communicationsAlarm notification shall beissued if the TX subfunction fails. The
probableCause parameter of the notification shall indicate txFail.

A communicationsAlarm notification shall beissued if the Modulation subfunction
fails. The probableCause parameter of the notification shall indicate modulationFail.

When an alarm is pending on an instance, its operational State isdisabled.” ;;
ATTRIBUTES atpclmplemented GET;;;
CONDITIONAL PACKAGES
atpcPackage PRESENT IF "the ATPC isimplemented and an instance supportsit",
txL OSNotificationPackage PRESENT IF " an instance supportsit",
modL OSNotificationPackage PRESENT |F " an instance supportsit";

REGISTERED AS{ g774-80bjectClass 3 };

5.2 Definicion de paquetes

atpcPackage PACKAGE
ATTRIBUTES
atpcEnabled GET-REPLACE;
REGISTERED AS{ g774-8Package 1};

radioSPI Package PACKAGE
ATTRIBUTES

radioSPITTPId GET,

radioFrequency GET,

" Recommendation G.774:1996" :stmL evel GET;
REGISTERED AS{ g774-8Package 2 };

rxL OSNoatificationPackage PACKAGE
BEHAVIOUR
rxL OSNotificationPackageBehaviour BEHAVIOUR
DEFINED AS
" A communicationsAlarm notification shall beissued if aloss of theincoming signal for the RX
subfunctionsisdetected. The probableCause parameter of the notification shall indicaterxL OS. The
rxL OS probableCause in the communicationsAlarm notification should be used only when the
distinction between the fail of the RX subfunction and theloss of the incoming signal can be carried
out with sufficient degree of confidence."

REGISTERED AS{ g774-8Package 3 };

demL OSNotificationPackage = PACKAGE
BEHAVIOUR
demL OSNotificationPackageBehaviour BEHAVIOUR
DEFINED AS
" A communicationsAlarm notification shall beissued if aloss of theincoming signal for the
Demodulation subfunctionsis detected. The probableCause parameter of the notification shall
indicate demL OS. The demL OS probableCause in the communicationsAlarm notification should be
used only when the distinction between the fail of the Demodulation subfunction and theloss of the
incoming signal can be carried out with sufficient degree of confidence."

REGISTERED AS{ g774-8Package 4 };
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txL OSNotificationPackage PACKAGE
BEHAVIOUR
txL OSNotificationPackageBehaviour BEHAVIOUR
DEFINED AS
" A communicationsAlarm notification shall beissued if aloss of the QUTgoing signal for the TX
subfunctionsis detected. The probableCause parameter of the notification shall indicate txL OS. The
txL OS probableCause in the communicationsAlar m notification should be used only when the
distinction between the fail of the TX subfunction and theloss of the incoming signal can be carried
out with sufficient degree of confidence.”

REGISTERED AS{ g774-8Package5 };

modL OSNoatificationPackage = PACKAGE
BEHAVIOUR
modL OSNotificationPackageBehaviour BEHAVIOUR
DEFINED AS
" A communicationsAlarm notification shall beissued if aloss of the OUTgoing signal for the
Modulation subfunctionsis detected. The probableCause parameter of the notification shall indicate
modL OS. The modL OS probableCause in the communicationsAlarm natification should be used
only when the distinction between the fail of the M odulation subfunction and the loss of the
incoming signal can be carried out with sufficient degree of confidence.”

REGISTERED AS{ g774-8Package 6 };

53 Definicionesde atributos

atpclmplemented ATTRIBUTE
WITH ATTRIBUTE SYNTAX SDHRadioTpASN1.Boolean;
MATCHESFOR EQUALITY;
BEHAVIOUR
atpclmplementedBeh BEHAVIOUR
DEFINED AS
"Thisattribute specifieswhether the ATPC capability is present or not.
A value of TRUE indicatesthat the ATPC capability is present and a value of FAL SE indicatesthat the
ATPC capability isnot present" ;;

REGISTERED AS{g774-8Attribute 1};

atpcEnabled ATTRIBUTE
WITH ATTRIBUTE SYNTAX SDHRadioTpASN1.Boolean;
MATCHESFOR EQUALITY;
BEHAVIOUR
atpcEnabledBeh BEHAVIOUR
DEFINED AS
"Thisattribute specifieswhether the ATPC deviceis currently allowed to work or not.
A value of TRUE indicatesthat the ATPC deviceis allowed to work and a value of FAL SE indicatesthat
the deviceisnot allowed to work (i.e. the transmit power hasafixed value)." ;;

REGISTERED AS{g774-8Attribute 2};

radioFrequency ATTRIBUTE

WITH ATTRIBUTE SYNTAX SDHRadioTpASN1.RadioFrequency;
MATCHESFOR EQUALITY;
BEHAVIOUR
radioFrequencyBehaviour BEHAVIOUR
DEFINED AS

"Thisattributeis used to specify the carrier radio frequencies and optionally therelated polarization
states associated to instances of radioSPI TTPSink, radioSPI TTPSour ce and radioSPI TTPBidir ectional
managed object Classes.
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It also indicatesif each specified radio frequency isused at transmit or receive side.
Frequency value are expressed in MHz.

For instances of radioSPITTPSink (radioSPI TTPSource) managed object Class, the
FrequencyUsage sub-field can take only the receive (transmit) value."

REGISTERED AS{g774-8Attribute 3};

radioSPITTPId ATTRIBUTE
WITH ATTRIBUTE SYNTAX SDHRadioTpASN1.NameType;
MATCHESFOR EQUALITY;
BEHAVIOUR
radioSPI TTPIdBehaviour BEHAVIOUR
DEFINED AS
"Thisattributeisused asa RDN for naming instances of the radioSPI T TP object classes."

REGISTERED AS{g774-8Attribute 4},

5.4 Definiciones de vinculaciones de nombre

radioSPI TTPSink-managedElement
SUBORDINATE OBJECT CLASS
NAMED BY
SUPERIOR OBJECT CLASS

NAME BINDING
radioSPITTPSink AND SUBCLASSES;

“Recommendation M.3100:1995":managedElement AND

SUBCLASSES;
WITH ATTRIBUTE  radioSPITTPId;
BEHAVIOUR
radioSPITTPSink-managedElementBehaviour BEHAVIOUR
DEFINED AS

"The subordinate managed object may be automatically instantiated when the superior managed
object is instantiated, according to the make-up and mode of operation of the equipment.”

REGISTERED AS { g774-8NameBinding 1};

radioSPITTPSource-managedElement NAME BINDING
SUBORDINATE OBJECT CLASS radioSPITTPSource AND SUBCLASSES;
NAMED BY
SUPERIOR OBJECT CLASS “Recommendation M.3100:1995":managedElement AND
SUBCLASSES;
WITH ATTRIBUTE radioSPITTPId,;
BEHAVIOUR
radioSPITTPSource-managedElementBehaviour BEHAVIOUR
DEFINED AS

"The subordinate managed object may be automatically instantiated when the superior managed
object is instantiated, according to the make-up and mode of operation of the equipment.”

REGISTERED AS { g774-8NameBinding 2};

rsCTPSink-radioSPITTPSink NAME BINDING
SUBORDINATE OBJECT CLASS “Recommendation G.774:1996":rsCTPSink AND SUBCLASSES;
NAMED BY
SUPERIOR OBJECT CLASS radioSPITTPSink AND SUBCLASSES;
WITH ATTRIBUTE “Recommendation G.774:1996":rsCTPId;
BEHAVIOUR
rsCTPSink-radioSPITTPSinkBehaviour BEHAVIOUR
DEFINED AS

"The subordinate managed object may be automatically instantiated when the superior managed
object is instantiated, according to the make-up and mode of operation of the equipment.”
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REGISTERED AS {g774-8NameBinding 3};

rsCTPSource-radioSPI TTPSour ce NAME BINDING
SUBORDINATE OBJECT CLASS “Recommendation G.774:1996":rsCTPSource AND
SUBCLASSES;
NAMED BY
SUPERIOR OBJECT CLASS radioSPITTPSource AND SUBCLASSES;
WITH ATTRIBUTE “Recommendation G.774:1996":rsCTPId;
BEHAVIOUR
rsCTPSource-radioSPITTPSourceBehaviour BEHAVIOUR
DEFINED AS

"The subordinate managed object may be automatically instantiated when the superior managed
object is instantiated, according to the make-up and mode of operation of the equipment.”

REGISTERED AS {g774-8NameBinding 4};

55 Relaciones de objeto

radioSPITTPBidirectionalSubordination SUBORDINATION RULE

SUPERIOR OBJECT CLASS

radioSPITTPBidirectional;
NAMES SUBORDINATES

rsCTPSink, rsCTPSource, rsCTPBidirectional;
ACCORDING TO RULE

SET SIZE(1) OF CHOICE {

rsCTPSink, rsCTPSource, rsCTPBidirectional };

radioSPITTPSinkSubordination SUBORDINATION RULE
SUPERIOR OBJECT CLASS
radioSPITTPSink;
NAMES SUBORDINATES
rsCTPSink;
ACCORDING TO RULE
SET SIZE(1) OF rsCTPSink;

radioSPITTPSourceSubordination SUBORDINATION RULE
SUPERIOR OBJECT CLASS
radioSPITTPSource;
NAMES SUBORDINATES
rsCTPSource;
ACCORDING TO RULE
SET SIZE(1) OF rsCTPSource;

5.6 ASN.1 soporte

SDHRadioManagement {itu-t(0) recommendation(0) g(7) g774(774) hyphen(127)
sdhRadiolM(8)}

DEFINITIONS IMPLICIT TAGS ::= BEGIN

-- EXPORTS Everything

sdhRadioManagement OBJECT IDENTIFIER::= {itu-t(0) recommendation(0) g(7)

g774(774) hyphen(127) sdhRadiolM(8) informationModel(0)}

g774-80bjectClass OBJECT IDENTIFIER ::= {sdhRadioManagement managedObjectClass(3)}

g774-8Attribute OBJECT IDENTIFIER ::= {sdhRadioManagement attribute(7)}
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g774-8NameBinding OBJECT IDENTIFIER ::= {sdhRadioM anagement nameBinding(6)}
g774-8Action OBJECT IDENTIFIER ::= {sdhRadioM anagement action(9)}
g774-8Natification OBJECT IDENTIFIER ::= {sdhRadioM anagement notification(10)}
g774-8Package OBJECT IDENTIFIER ::={sdhRadioM anagement package(4)}
g774-8Parameter OBJECT IDENTIFIER ::={sdhRadioM anagement parameter (5)}

END

SDHRadioTpASN1 {itu-t(0) recommendation(0) g(7) g774(774) hyphen(127)
sdhRadiol M (8) informationM odel (0) asn1M odule(2) sdhRadioT p(0)}

DEFINITIONSIMPLICIT TAGS::=BEGIN
-- EXPORTS Everything

IMPORTS
NameType FROM ASN1DefinedTypesM odule {itu-t(0) recommendation(0) m(13)
gnm(3100) informationM odel(0) asn1M odules(2) asn1DefinedTypesM odule(0)}

ProbableCause FROM Attribute-ASN1M odule {j oint-iso-ccitt ms(9) smi(3)
part2(2) asniModule(2) 1};

RadioFrequency ::= SEQUENCE OF SEQUENCE {
frequencyValue [0] INTEGER,
frequencyUsage [1] FrequencyUsage,
polarization [2] Polarization OPTIONAL

Boolean ::= BOOLEAN
Integer ::= INTEGER

Polarization ::= ENUMERATED {vertical (0), horizontal (1),unspecified (2)}
FrequencyUsage ::= ENUMERATED {receive (0), transmit (1)}

-- The following value assignments specify the Probable Cause value related to Radio-Relay
-- management within the TMN application context. The chosen values are reserved by
-- Recommendation M.3100 for communication alarm-related probable causes.

rxFail ProbableCause::=localValue: 30

rxLOS ProbableCause ::=localValue: 31
demodulationFail ProbableCause::=localValue: 32
demL OS ProbableCause ::=localValue: 33

txFail ProbableCause ::=localValue: 34

txL OS ProbableCause ::=localValue: 35
modulationFail ProbableCause ::=localValue: 36
modL OS ProbableCause ::= localValue: 37

END

6 Fragmento de proteccion radioeléctrica de la SDH

Esta clausula proporciona los objetos gestionados necesarios para modelizar la funcion de
conmutacion de proteccion radioeléctrica.
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6.1 Definiciones de clases de objeto
6.1.1 Definiciones de objeto genérico
6.1.1.1  Grupo de proteccion radioeléctrica de la SDH

sdhRadioProtectionGroup MANAGED OBJECT CLASS
DERIVED FROM " Recommendation G.774.03:1996" : protectionGr oup;
CHARACTERIZED BY
sdhRadioProtectionGroupPkg PACKAGE
BEHAVIOUR sdhRadioProtectionGroupBeh;

ATTRIBUTES
rpsSummaryStatus GET,
" Recommendation G.774.03:1996" : protectionSwitchMode GET,
hitless GET;

NOTIFICATIONS
"Recommendation G.774.03:1996" : protectionSwitchReporting
radioPr otectionStatusPar ameter ;;;
CONDITIONAL PACKAGES
" Recommendation G.774.03:1996" : protectionMismatchStatusPkg PRESENT IF
"An APS protocol isused",
radioHoldOffTimePkg PRESENT I F " the hitless functionality is not present and an instance
supportsit",
singleExercisePkg PRESENT IF " an instance supportsit”,
exer ciseOnOffPkg PRESENT |F " an instance supportsit";
REGISTERED AS{g774-80bjectClass4} ;

sdhRadioPr otectionGroupBeh BEHAVIOUR
DEFINED AS
"Thisobject classisused to model all radio protection schemes envisaged for the Radio Protection
Switch function. Thisobject classisthefocal point for management operations and notifications
related to management of the protection system.

The protectionMismatchStatusindicates a mismatch between the provisioned protectionGroupType
of this protectionGroup and the provisioned protectionGroupType of the far-end. It also indicates
mismatch of uni-directional versus bi-directional switch provisioning between the two protection
groups.

Actual signal flow across any specific transport entity isreflected by the connectivity pointers of the
TPsinvolved in the protection scheme represented by an instance of thisclass.

For instances of this managed object classthe REPL ACE operation on theattributesrevertive,
waitToRestoreTime and protectionGroupType isnot mandatorily required.

When the exer ciseOnOffPkg packageis present, it ispossibleto start and to stop the exercise
procedure on the RPS acting on the exer ciseOn boolean attribute. When the exerciseOn attributeis
TRUE, possible malfunctioning of the exercise procedure shall be signalled setting the ' degraded’
component in the availabilityStatus attribute.

If the attributeValueChangeNotification packageis present, then changesto the exerciseOn and
radioHoldOffTime (if they are present) shall cause an attributeValueChange notification to be
emitted.

The protectionUnit sub-field of the protectionSwitchReportingl nfo has no meaning in
protectionSwitchReporting notification emitted by instances of this managed object class. The
conditionsfor emitting the protectionSwitchReporting notifications are specified in the behaviour of
theradioProtectionStatusPar ameter parameter.”;
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6.1.1.2 Unidad de proteccion radioeléctrica de la SDH

sdhRadioProtectionUnit MANAGED OBJECT CLASS
DERIVED FROM " Recommendation G.774.03:1996" : protectionUnit;
CHARACTERIZED BY
sdhRadioProtectionUnitPkg PACKAGE
BEHAVIOUR sdhRadioProtectionUnitBeh ;
ATTRIBUTES
" Recommendation G.774.03:1996" :channelNumber GET,
radioProtectionStatus GET,
" Recommendation G.774.03:1996" :reliableResourcePointer PERMITTED VALUES
SDHRadioProtASN1.SDHRadioResour cePointer,
" Recommendation G.774.03:1996" :unr eliableResour cePointer PERMITTED VALUES
SDHRadioProtASN1.SDHRadioResour cePointer ;;;
CONDITIONAL PACKAGES
" Recommendation G.774.03:1996" :extraT rafficControlPkg PRESENT IF " extratraffic may be
suspended and resumed " ,
privileged ChannelPkg
PRESENT IF "an instance supportsit and theinstanceis protecting" ;
REGISTERED AS{g774-80bjectClass5} ;

sdhRadioPr otectionUnitBeh BEHAVIOUR

DEFINED AS
"Thisobject classis specific to SDH Radio Protection Systems. I nstances of this object class are used
to represent the assignment between an unreliable resour ce (termination point) and areliable
resour ce (termination point) for the purpose of protection of the transport entity involved in any
particular RPS protection scheme.

If thisisa protecting protection unit , thereliableResour cePointer pointsto the protected
termination point for extratrafficor NULL if thereisno extratraffic.

The channelNumber attribute value representsthe number of the channel used by the automatic
protection switching protocol, if any.";

6.1.2 Definiciones de objeto de proteccion de conexion en tAndem MS

Esta subclausula proporciona las clases de objeto necesarias para modelizar la proteccién de la:
conexiones en tandem de seccion multiplex.

6.1.2.1 CTP de conexién en tindem MS

msTcCTPBidirectional  MANAGED OBJECT CLASS
DERIVED FROM "Recommendation G.774:1996" :msCT PBidir ectional,
msT cCTPSour ce,
msTcCTPSink ;
CHARACTERIZED BY
msT cCTPBidirectionalPkg PACKAGE
BEHAVIOUR msTcCTPBidirectionalBeh ;;;
REGISTERED AS{g774-80bjectClass 6} ;

msT cCTPBidirectionalBeh BEHAVIOUR

DEFINED AS
"ThemsTcCTPBidirectional object classisa class of objectsthat represents either the bidirectional
protected resourcesor the bidirectional unprotected resourcesin a tandem connection made up of
oneor more link connections at multiplex section layer.

If a bidirectional SDH Radio Protection Switching function is present, this object class shall be
supported.” ;

msTcCTPSink MANAGED OBJECT CLASS
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DERIVED FROM " Recommendation G.774:1996" : msCTPSink ;
CHARACTERIZED BY
" Recommendation M.3100:1995" : crossConnectionPointer Package,

msTcCTPSinkPkg PACKAGE
BEHAVIOUR msTcCTPSinkBeh ;;;

REGISTERED AS{g774-80bjectClass 7} ;

msTcCTPSinkBeh BEHAVIOUR
DEFINED AS

"The msTcCTPSink object classisa class of objectsthat representseither the protected or the
unprotected resourcesin atandem connection made up of one or morelink connections at multiplex
section layer. An instance of this object class defines the tandem connection end-point which
terminates a multiplex section connection.

An instance of thisobject classis pointed to by areliableResour cePointer attribute or by an
unreliableResour cePointer attributein an instance of the protectionUnit object class according if it
represents a protected or an unprotected tandem connection respectively.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioProtectionUnit instance which hasthe reliableResour cePointer or
unreliableResour cePointer attribute pointing back to the instance of this abject class.

If an instance of this object class represents a protected tandem connection, then the
downStreamConnectivityPointer pointsto either null or itsassociated msTcCTP object instance(s)
representing the unprotected tandem connection(s).

If an instance of thisobject classrepresents an unprotected tandem connection, then the
downStreamConnectivityPointer pointsto either null or itsassociated msTcCTP or msTcTTP object
instance representing the protected tandem connection.

When a signal is switched to another unit, the value of the pointer isupdated.” ;

msTcCTPSource  MANAGED OBJECT CLASS

DERIVED FROM "Recommendation G.774:1996" : msCTPSource;
CHARACTERIZED BY

" Recommendation M.3100:1995" : cr ossConnectionPointer Package,
msT cCTPSourcePkg PACKAGE

BEHAVIOUR msTcCTPSourceBeh ;;;

REGISTERED AS{g774-80bjectClass 8} ;

msT cCTPSourceBeh BEHAVIOUR
DEFINED AS

12

"ThemsTcCTPSource object classisa class of objectsthat representseither the protected resources
or the unprotected resourcesin atandem connection made up of one or morelink connections at
multiplex section layer. An instance of this object class definesthe tandem connection end-point
which originates a multiplex section connection.

An instance of thisobject classis pointed to by areliableResour cePointer attribute or by an
unreliableResour cePointer attributein an instance of the sdhRadioPr otectionUnit object class
according if it representsa protected or an unprotected tandem connection respectively.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioProtectionUnit instance which has the r eliableResour cePointer or
unreliableResour cePointer attribute pointing back to the instance of this object class.

If an instance of this object class represents a protected tandem connection, then the
upStreamConnectivityPointer pointsto either null or its associated msTcCTP object instance
representing the unprotected tandem connection.
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If an instance of thisobject classrepresents an unprotected tandem connection, then the
upStreamConnectivityPointer pointsto either null or itsassociated msTcCTP or msTcT TP object
instance representing the protected tandem connection.

When a signal is switched to another unit, the value of the pointer isupdated.” ;
6.1.2.2 TTP de conexién tandem MS

msTcTTPBidirectional  MANAGED OBJECT CLASS

DERIVED FROM " Recommendation G.774:1996" : msT TPBidirectional,

msTcT TPSource,
msTcTTPSInk ;
CHARACTERIZED BY
msTcTTPBidirectionalPkg PACKAGE
BEHAVIOUR msTcTTPBidirectionalBeh ;;;

REGISTERED AS{g774-80bjectClass 9} ;

msT cT TPBidirectionalBeh BEHAVIOUR

DEFINED AS
"ThemsTcTTPBidirectional object classisa class of objectsthat representsthe bidirectional
protected resourcesin atandem connection made up of one or more link connections at multiplex
section layer.

If a bidirectional SDH Radio Protection Switching function is present, this object class shall be
supported.” ;

msTcTTPSink MANAGED OBJECT CLASS
DERIVED FROM " Recommendation G.774:1996" : msTTPSink ;
CHARACTERIZED BY
" Recommendation M.3100:1995" : crossConnectionPointer Package,
msTcTTPSinkPkg PACKAGE
BEHAVIOUR msTcTTPSinkBeh ;;;
REGISTERED AS{g774-80bjectClass 10} ;

msTcTTPSinkBeh BEHAVIOUR
DEFINED AS
"The msTcTTPSink object classisa class of objectsthat representsthe protected resourcesin a

tandem connection made up of one or morelink connections at multiplex section layer. An instance

of this object class defines the tandem connection end-point which terminates a multiplex section
trail. Aninstance of thisobject classis pointed to by areliableResourcePointer attributein a
instance of the sdhRadioPr otectionUnit object class.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated

sdhRadioPr otectionUnit instance which hasthereliableResour cePointer attribute pointing back to
theinstance of thisobject class.

The upStreamConnectivityPointer in an instance of this object class pointsto either null or its
associated msTcCTP object instance representing the unprotected tandem connection. It indicates
the actual signal flow and when a signal is switched to another unit, the pointer isupdated.

If the attributeValueChangeNotification package is present, then a change in the value of
supportedByObjectList shall cause an attributeValueChangeNotification." ;

msTcTTPSource  MANAGED OBJECT CLASS
DERIVED FROM " Recommendation G.774:1996": msT TPSource;
CHARACTERIZED BY
" Recommendation M.3100:1995" : cr ossConnectionPointer Package,
msTcTTPSourcePkg PACKAGE
BEHAVIOUR msTcT TPSourceBeh ;;;
REGISTERED AS{g774-80bjectClass 11} ;
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msT cTTPSourceBeh BEHAVIOUR

DEFINED AS
"ThemsTcTTPSource object classisa class of objectsthat representsthe protected resourcesin a
tandem connection made up of one or morelink connections at multiplex section layer. An instance
of this object class definesthe tandem connection end-point which originates a multiplex section
trail. An instance of thisobject classispointed to by areliableResour cePointer attributein a
instance of the sdhRadioPr otectionUnit object class.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioPr otectionUnit instance which hasthe reliableResour cePointer attribute pointing back to
theinstance of this object class.

The downStreamConnectivityPointer in an instance of this object class pointsto either null or its
associated msTcCTP object instance(s) representing the unprotected tandem connection(s). It
indicates the actual signal flow and when a signal is switched to another unit, the pointer is updated.

If the attributeValueChangeNotification package is present, then a changein the value of
supportedByObjectList shall cause an attributeValueChangeNotification." ;

6.1.3 Definiciones de objeto de proteccion de conexidn de trayecto de orden superior

Esta subclausula proporciona las clases de objeto necesarias para modelar la proteccién de conexié
de trayecto de orden superior.

6.1.3.1 CTP de conexién de trayecto de orden superior

au4HopcCTPBidirectional  MANAGED OBJECT CLASS
DERIVED FROM " Recommendation G.774:1996": au4CTPBidirectional,
au4HopcCTPSour ce,
au4HopcCTPSINk ;
CHARACTERIZED BY
au4HopcCTPBidirectionalPkg PACKAGE
BEHAVIOUR au4HopcCTPBidirectionalBeh ;;;
REGISTERED AS{g774-80bjectClass 12} ;

au4HopcCTPBidirectionalBeh BEHAVIOUR

DEFINED AS
"TheaudHopcCTPBidirectional object classis a class of objectsthat representseither the
bidirectional protected resourcesor the bidirectional unprotected resourcesin a High Order Path
Connection protected by an RPS function.

If a bidirectional SDH Radio Protection Switching function, acting as high order path connection
protection, is present, this object class shall be supported.” ;

audHopcCTPSink MANAGED OBJECT CLASS
DERIVED FROM "Recommendation G.774:1996" : au4CTPSink ;
CHARACTERIZED BY
" Recommendation M.3100:1995" : crossConnecti onPointer Package,
audHopcCTPSinkPkg PACKAGE
BEHAVIOUR au4HopcCTPSinkBeh ;;;
REGISTERED AS{g774-80bjectClass 13} ;

au4HopcCTPSinkBeh BEHAVIOUR

DEFINED AS
"The audHopcCTPSink object classis a class of objectsthat represents either the protected or the
unprotected resourcesin a High Order Path Connection protected by an RPS function. An instance
of this object class defines the path connection end-point which terminatesa High Order Path
Connection.
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An instance of thisobject classis pointed to by areliableResour cePointer attribute or by an
unreliableResour cePointer attributein an instance of the sdhRadioProtectionUnit object class
accordingif it representsa protected or an unprotected path connection respectively.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioProtectionUnit instance which hasthe reliableResour cePointer or
unreliableResour cePointer attribute pointing back to the instance of this object class.

If an instance of thisobject classrepresents a protected path connection, then the
downStreamConnectivityPointer pointsto either null or toits associated au4HopcCT P object
instance(s) representing the unprotected path connection(s).

If an instance of thisobject classrepresents an unprotected path connection, then the
downStreamConnectivityPointer pointsto either null or toits associated au4HopcCTP or to the
vcAHopcT TP object instance representing the protected path connection.

When a signal is switched to another unit, the value of the downStreamConnectivityPointer is
updated.” ;

au4HopcCTPSource  MANAGED OBJECT CLASS
DERIVED FROM " Recommendation G.774:1996" : au4CTPSource;
CHARACTERIZED BY
" Recommendation M.3100:1995" : crossConnectionPointer Package,
audHopcCTPSourcePkg PACKAGE
BEHAVIOUR au4HopcCTPSourceBeh ;;;
REGISTERED AS{g774-80bjectClass 14 } ;

aud4HopcCTPSourceBeh BEHAVIOUR

DEFINED AS
"The au4HopcCTPSour ce object classisa class of objectsthat represents either the protected
resources or the unprotected resourcesin a High Order Path Connection protected by an RPS
function. An instance of this object class definesthe path connection end-point which originatesa
High Order Path Connection.

An instance of thisobject classis pointed to by areliableResour cePointer attribute or by an
unreliableResour cePointer attributein an instance of the sdhRadioProtectionUnit object class
accordingif it representsa protected or an unprotected path connection respectively.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioPr otectionUnit instance which hasthe reliableResour cePointer or

unreliableResour cePointer attribute pointing back to the instance of this object class.

If an instance of this object class represents a protected path connection then the
upStreamConnectivityPointer pointsto either null or to itsassociated au4HopcCTP object instance
representing the unprotected path connection.

If an instance of this object class represents an unprotected path connection, then the
upStreamConnectivityPointer pointsto either null or toitsassociated au4HopcCTP or to the
vcAHopcT TP object instance representing the protected path connection.

When a signal is switched to another unit, the value of the upStreamConnectivityPointer is
updated.” ;

6.1.3.2 TTP de conexidn de trayecto de orden superior protegida

vcAHopcT TPBidirectional  MANAGED OBJECT CLASS
DERIVED FROM "Recommendation G.774:1996" : vc4T TPBidirectional,
vcAHopcT TPSour ce,
vcAHopcTTPSINk ;
CHARACTERIZED BY
vcAHopcT TPBIdirectionalPkg PACKAGE
BEHAVIOUR vc4HopcT TPBidirectionalBeh ;;;
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REGISTERED AS{g774-80bjectClass 15} ;

vcAHopcT TPBidirectionalBen BEHAVIOUR
DEFINED AS

vc4HopcT TPBidirectionalBeh BEHAVIOUR

DEFINED AS
" ThevcAHopcT TPBidirectional object classisa class of objectsthat representsthe bidirectional
protected resourcesin a High Order Path Connection protected by an RPS function.

If a bidirectional SDH Radio Protection Switching function, acting as high order path connection
protection, is present, this object class shall be supported.” ;

vcAHopcTTPSInk MANAGED OBJECT CLASS
DERIVED FROM " Recommendation G.774:1996" : veATTPSInk ;
CHARACTERIZED BY
" Recommendation M.3100:1995" : crossConnectionPointer Package,
vcdHopcTTPSIinkPkg PACKAGE
BEHAVIOUR vc4HopcTTPSIinkBeh ;;;
REGISTERED AS{g774-80bjectClass 16} ;
vcAHopcTTPSinkBeh BEHAVIOUR
DEFINED AS
"ThevcdHopcTTPSink object classis a class of objectsthat representsthe protected resourcesin a
High Order Path Connection protected by an RPS function. An instance of this object class defines
the path end-point which terminatesa High Order trail. An instance of thisobject classis pointed to
by a reliableResour cePointer attributein ainstance of the sdhRadioPr otectionUnit object class.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioPr otectionUnit instance which hasthereliableResour cePointer attribute pointing back to
theinstance of thisobject class.

The upStreamConnectivityPointer in an instance of this object class pointsto either null or toits
associated au4HopcCTP object instance representing the unprotected path connection. It indicates
the actual signal flow and, when a signal is switched to another unit, it isupdated.

If the attributeValueChangeNotification packageis present, then a change in the value of
supportedByObjectList shall cause an attributeValueChangeNotification." ;

vcdHopcTTPSource  MANAGED OBJECT CLASS
DERIVED FROM "Recommendation G.774:1996" : vcAT TPSource;
CHARACTERIZED BY
" Recommendation M.3100:1995" : cr ossConnectionPointer Package,
vcAHopcT TPSourcePkg PACKAGE
BEHAVIOUR vc4HopcT TPSourceBeh ;;;
REGISTERED AS{g774-80bjectClass 17} ;

vcaAHopceT TPSour ceBeh BEHAVIOUR

DEFINED AS
"ThevcdHopcT TPSour ce object classis a class of objectsthat representsthe protected resourcesin
aHigh Order Path Connection protected by an RPS function. An instance of this object class defines
the path end-point which originates a high order trail. An instance of thisobject classis pointed to
by a reliableResour cePointer attributein ainstance of the sdhRadioPr otectionUnit object class.

The crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioPr otectionUnit instance which hasthereliableResour cePointer attribute pointing back to
theinstance of thisobject class.

The downStreamConnectivityPointer in an instance of thisobject class pointsto either null or toits

associated au4HopcCTP object instance(s) representing the unprotected tandem connection(s). It
indicates the actual signal flow and when a signal is switched to another unit, it is updated.
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If the attributeValueChangeNotification package is present, then a changein the value of
supportedByObjectList shall cause an attributeValueChangeNotification." ;

6.1.4 Definiciones de objeto de proteccion (mediante RPS) de camino de seccion multiplex
6.1.4.1 CTP radioeléctrico no protegido

radioUnprotectedCTPBidirectional MANAGED OBJECT CLASS
DERIVED FROM "Recommendation M.3100:1995" : connectionTer minationPointBidir ectional,
radioUnprotectedCTPSource,
radioUnprotectedCTPSink;
CHARACTERIZED BY
radioUnprotectedCTPBidirectionalPkg PACKAGE
BEHAVIOUR radioUnprotectedCTPBidirectionalBeh;;;
REGISTERED AS{g774-80bjectClass 18};

radioUnprotectedCTPBidirectionalBeh BEHAVIOUR

DEFINED AS
"TheradioUnprotectedCTPBidirectional object classisa class of objectsthat representsthe
bidirectional unprotected resourcesin a protection scheme involving RPS function.”;

radioUnprotectedCTPSink MANAGED OBJECT CLASS
DERIVED FROM " Recommendation M.3100:1995" :connectionT er minationPointSink;
CHARACTERIZED BY
"Recommendation M.3100:1995" : cr ossConnectionPointer Package,
radioUnprotectedCTPSinkPkg PACKAGE
BEHAVIOUR radioUnprotectedCTPSinkBeh;
ATTRIBUTES
radioUnprotectedCTPId GET;;;
REGISTERED AS{g774-80bjectClass 19 };

radioUnprotectedCTPSinkBeh BEHAVIOUR
DEFINED AS

"TheradioUnprotectedCTPSink object classisa class of objectsthat representsthe
unprotected resourcesin a protection scheme involving RPS function. An instance of this
object classis pointed to by the unreliableResour cePointer attributein an instance of the
sdhRadioPr otectionUnit object class. The crossConnectionObjectPointer attributein an
instance of this object class pointsto its associated sdhRadioProtectionUnit object instance
which hasthe unreliableResour cePointer attribute pointing back to theinstance of this object
class";

radioUnprotectedCTPSource MANAGED OBJECT CLASS
DERIVED FROM " Recommendation M.3100:1995" :connectionT er minationPointSink;
CHARACTERIZED BY
" Recommendation M.3100:1995" : cr ossConnectionPointer Package,
radioUnprotectedCTPSour cePkg PACKAGE
BEHAVIOUR radioUnprotectedCTPSour ceBeh;
ATTRIBUTES
radioUnprotectedCTPId GET;;;
REGISTERED AS{g774-80bjectClass 20 };

radioUnprotectedCTPSourceBeh BEHAVIOUR

DEFINED AS
"TheradioUnprotectedCTPSour ce object classisa class of objectsthat representsthe unprotected
resourcesin a protection schemeinvolving RPS function. An instance of thisobject classis pointed
to by the unreliableResour cePointer attribute in an instance of the sdhRadioPr otectionUnit object
class. The crossConnectionObjectPointer attributein an instance of this object class pointsto its
associated sdhRadioProtectionUnit object instance which hasthe reliableResour cePointer attribute
pointing back to the instance of thisobject class.";
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6.1.4.2 TTP con proteccion radioeléctrica

radioProtectedTTPBidirectional MANAGED OBJECT CLASS
DERIVED FROM "Recommendation M.3100:1995" :trail Ter minationPointBidir ectional,
radioProtected T TPSour ce,
radioProtected TTPSink;
CHARACTERIZED BY
radioProtected T TPBidirectionalPkg PACKAGE
BEHAVIOUR radioProtected T TPBidirectionalBeh;;;
REGISTERED AS{g774-80bjectClass 21};

radioProtectedT TPBidirectionalBeh BEHAVIOUR
DEFINED AS
"TheradioProtected T TPBIdirectional object classisa class of objectsthat represents the
bidirectional protected resourcesin a protection schemeinvolving RPS function.";

radioProtected TTPSink MANAGED OBJECT CLASS
DERIVED FROM " Recommendation M.3100:1995" :trail Ter minationPointSink;
CHARACTERIZED BY
" Recommendation M.3100:1995" : cr ossConnectionPointer Package,
radioProtectedTTPSinkPkg PACKAGE
BEHAVIOUR radioProtected TTPSinkBeh;
ATTRIBUTES
radioProtectedTTPId GET;;;
REGISTERED AS{g774-80bjectClass 22};

radioProtected T TPSinkBeh BEHAVIOUR

DEFINED AS
"TheradioProtectedTTPSink object classis a class of objectsthat representsthe protected resources
in a protection scheme involving RPS function. An instance of thisobject classis pointed to by the
reliableResour cePointer attributein an instance of the sdhRadioProtectionUnit object class. The
crossConnectionObjectPointer attributein an instance of this object class pointsto its associated
sdhRadioProtectionUnit instance which hasthe reliableResour cePointer attribute pointing back to
theinstance of thisobject class. The upstreamConnectivityPointer in an instance of this object class
pointsto either null or itsassociated unprotected CTP object instance; it indicatesthe actual signal
flow, and when a signal is switched to another unit, the value of the upstreamConnectivityPointer is
updated. If the attributeValueChangeNoatification package is present, then a changein the value of
the supportedByObjectList shall cause an attributeValueChange notification.” ;

radioProtectedTTPSource MANAGED OBJECT CLASS
DERIVED FROM " Recommendation M.3100:1995" :trail Ter minationPoint Sour ce;
CHARACTERIZED BY
" Recommendation M.3100:1995" : cr ossConnectionPointer Package,
radioProtected T TPSour cePkg PACKAGE
BEHAVIOUR radioProtectedT T PSour ceBeh;
ATTRIBUTES
radioProtectedTTPId GET;;;
REGISTERED AS{g774-80bjectClass 23};

radioProtectedT TPSour ceBeh BEHAVIOUR
DEFINED AS

"TheradioProtectedT TPSour ce object classis a class of objectsthat representsthe protected
resourcesin a protection schemeinvolving RPS function. An instance of thisaobject classis
pointed to by the reliableResour cePointer attributein an instance of the
sdhRadioPr otectionUnit object class. The crossConnectionObjectPointer attributein an
instance of this object class pointsto its associated sdhRadioProtectionUnit object instance
which hasthe reliableResour cePointer attribute pointing back to the instance of this object
class. ThedownstreamConnectivityPointer in an instance of this object class pointsto either
null or its associated unprotected CTP object instance(s); it indicates the actual signal flow,
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and when a signal is switched to another unit, the pointer isupdated. If the
attributevValueChangeNotification package is present, then a changein the value of the
supportedByODbjectList shall cause an attributeValueChange notification.”;

6.2 Definiciones de paquetes

exer ciseOnOffPkg PACKAGE
BEHAVIOUR exer ciseOnOffPkgBeh;
ATTRIBUTES
exercisesOn GET-REPLACE;

REGISTERED AS {g774-8Package 7};

exer ciseOnOffPkgBeh BEHAVIOUR
DEFINED AS" Thispackageisused to start or stop a continous testing of the RPS functionality.";

singleExercisePkg PACKAGE
BEHAVIOUR singleExer cisePkgBeh;
ACTIONS
invokeRadioExer cise;
REGISTERED AS{g774-8Package 8};

singleExer cisePkgBeh BEHAVIOUR
DEFINED AS" Thispackageisused to perform a single test operation of the RPS functionality.”;

privilegedChannelPkg PACKAGE
ATTRIBUTES
privilegedChannel GET-REPLACE;
REGISTERED AS{g774-8Package 9};

radioHoldOffTimePkg PACKAGE
ATTRIBUTES
radioHoldOffTime GET-REPLACE;
REGISTERED AS{g774-8Package 10};

6.3 Definicionesde atributos
6.3.1 hitless

hitless ATTRIBUTE
WITH ATTRIBUTE SYNTAX SDHRadioProtASN1.Boolean;
MATCHESFOR EQUALITY ;
BEHAVIOUR hitlessBehaviour ;

REGISTERED AS {g774-8Attribute5} ;

hitlessBehaviour BEHAVIOUR
DEFINED AS

"Thisattribute specifieswhether the hitless capability is present or not. A value of TRUE indicates
that the hitless capability is present in the protection system. A value of FAL SE indicatesthat the

hitless capability isnot present.”;
6.3.2 radioHoldOffTime

radioHoldOffTime ATTRIBUTE
WITH ATTRIBUTE SYNTAX SDHRadioProtASN1.Integer ;
MATCHESFOR EQUALITY, ORDERING;
BEHAVIOUR radioHoldOffTimeBeh ;

REGISTERED AS{ g774-8Attribute 6} ;
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radioHoldOffTimeBeh BEHAVIOUR

DEFINED AS

"Thisattribute specifies the amount of 10 ms. periods, within a valid range of 0... 10 s., which
representsthe time to wait before performing a protection switch after detection of an automatic
switching initiation defect on either the protecting or protected protectionUnit.

The switch is performed only if the defect is still present after the holdOffTime has expired.” ;

6.3.3 rpsSummaryStatus

rpsSummaryStatus ATTRIBUTE
WITH ATTRIBUTE SYNTAX SDHRadioProtASN1.RPSSummaryStatus;
MATCHESFOR EQUALITY;
BEHAVIOUR rpsSummaryStatusBeh;
REGISTERED AS{g774-8Attribute 7 };
rpsSummaryStatusBeh BEHAVIOUR
DEFINED AS

"Thissingle structured attribute representsthe whole status of the RPS function.

The statusOfRxPr otectionSwitches sub-field allows to know the whole status of the bridgesin the Rx
side. Thisisachieved by listing all the protecting protection unitswhich are carrying an extratraffic
or traffic from a protected unit. If a protecting unit isnot listed, it isintended to be free.

The channel Status sub-field allows to know information about the highest priority automatic switch
reguest currently active on this protection unit instance together with the last operator switch
command accepted (if any) for each protection unit. Thisisachieved by listing all the protection
unitswhich have the value of the channel ASRequest sub-field different from 'noOne’ and the value
of radioSwitchStatus sub-field different from noRequest. If a protection unit is not listed, the status

shall be considered (noOne, noRequest)." ;
6.3.4 exerciseOn

exerciseOn ATTRIBUTE

WITH ATTRIBUTE SYNTAX SDHRadioProtASN1.Boolean;
MATCHESFOR EQUALITY;

BEHAVIOUR exer ciseOnBeh;

REGISTERED AS{g774-8Attribute 8};

exer ciseOnBeh BEHAVIOUR

DEFINED AS
"Thisattributeisused to start/stop the exercise procedure on a RPSfunction. If thevalueis
TRUE the procedureisactivated, otherwiseit is deactivated.” ;

6.3.5 privilegedChannel

privilegedChannel ATTRIBUTE

WITH ATTRIBUTE SYNTAX SDHRadioProtASN1.Privileged,;
MATCHESFOR EQUALITY;

BEHAVIOUR privilegedChannelBeh;

REGISTERED AS{g774-8Attribute 9};

privilegedChannelBeh BEHAVIOUR
DEFINED AS
"Thisattributeisused toindicateif the protected channel defined in the value of the attribute

is permanently bridged in the TX side (in absence of any switching requests) to thisprotecting channel. A

NULL valueindicatesthat thereisno bridge active.";
6.3.6 radioProtectionStatus

radioProtectionStatus ATTRIBUTE
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WITH ATTRIBUTE SYNTAX SDHRadioProtASN1.RadioProtectionStatus,
MATCHESFOR EQUALITY;
BEHAVIOUR radioProtectionStatusBeh;

REGISTERED AS {g774-8Attribute 10} ;

radioProtectionStatusBeh BEHAVIOUR
DEFINED AS
"Thisattributeis used to indicate the status of theradio protection switching in a
protectionUnit instance.

The protectionUnitStatus sub-field contains information about the highest priority automatic
switch request currently active on this protection unit instance together with the last
operator switch command accepted (if any).

The associatedChannel sub-field indicateswith the value’itself’ that thereisno switch
performed. In case of switch presence, the fromPU valueis used for a

protecting unit to indicate the protected unit which has been switched from; thetoPU valueis
used for a protected unit to indicate the protecting unit which has been switched to.

TherequestSour ce sub-field, when present, indicates if the switch request has been
forwarded locally or remotely.";

6.3.7 radioUnprotectedCTPId

radioUnprotectedCTPId ATTRIBUTE

WITH ATTRIBUTE SYNTAX ASN1DefinedTypesM odule.NameType;

MATCHESFOR EQUALITY;

BEHAVIOUR

radioUnprotectedCTPIdBehaviour BEHAVIOUR

DEFINED AS
"Thisattributeisused asa RDN for naming instances
of the radioUnprotectedCTP object classes.”

REGISTERED AS{ g774-8Attribute 11};
6.3.8 radioProtectedTTPId

radioProtected TTPId ATTRIBUTE

WITH ATTRIBUTE SYNTAX ASN1DefinedTypesM odule.NameType;

MATCHESFOR EQUALITY;

BEHAVIOUR

radioProtectedTTPIdBehaviour BEHAVIOUR

DEFINED AS
"Thisattributeisused asa RDN for naming instances
of the radioProtectedTTP object classes.”

REGISTERED AS{ g774-8Attribute 12};

6.4 Definicién de acciones

invokeRadioExercise ACTION
BEHAVIOUR invokeRadioExerciseBeh ;
MODE CONFIRMED ;
WITH INFORMATION SYNTAX SDHRadioProtASN1.InvokeRadioExerciseArg ;
WITH REPLY SYNTAX SDHRadioProtASN1.InvokeRadioExerciseReply ;
REGISTERED AS{ g774-8Action 1} ;

invokeRadioExerciseBeh BEHAVIOUR
DEFINED AS
" TheinvokeRadioExer cise action can be used to request a protection exerciseroutineto be
performed on one or mor e protectionUnit instances contained in the protectionGroup object.
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The action argument containsindications of the protected and protecting protectionUnitsto which
therequest applies.

If a protecting protectionUnit isidentified in the protectedUnit field or if a protected protectionUnit
isidentified in the protectingUnit field, the action fails.

The protectionEntity field may be absent, indicating that the request appliesto all contained
protectionUnits.

A single exercise consistsin initiating a switching process without actually switching and, therefore,
involves one protected and one protecting protectionUnit.

For an exercised protected protectionUnit, the exercise result containsthelist of each protecting
protectionUnit to which the switching process has been applied together with the respective obtained
result.

For an exercised protecting protectionUnit, the exer cise result containsthelist of each protected
protectionUnit to which the switching process has been applied together with the respective obtained
result.

While an exerciseisin progressthe value of the radioProtectionStatus attribute for both the
involved protected and protecting units shall indicate No Request, on the contrary the exercise result
will indicate a denied value.” ;

6.5 Definiciones de parametros
6.5.1 Parametro de estado de proteccion radioeléctrica

radioProtectionStatusParameter PARAMETER
CONTEXT EVENT-INFO;
WITH SYNTAX SDHRadioProtASN1.RadioProtectionStatusPar ameter;
BEHAVIOUR radioProtectionStatusPar ameter Beh;

REGISTERED AS {g774-8Parameter 1} ;

radioPr otectionStatusParameter Beh BEHAVIOUR

DEFINED AS
"This parameter isincluded in the additional info parameters of the protection switching reporting
notification.

The protectionSwitchReporting notification is emitted from the sdhRadioPr otectionGroup object
only in the following cases:
a) when afailed protection switch request (an automatic request that cannot be satisfied)
occurs and the severity of thealarm causing therequest is highBER or signalFail.
b) as a consequence of invoked or released switch requests sent by operator commands
and successfully accepted.
C) when a hardwareforcing is performed or released locally on the NE.
d) when a previously invoked manual switch isreleased by an automatic switch request.”;

6.6 Definiciones de vinculaciones de nombre
6.6.1 augSink

augSink-msTcTTPSink NAME BINDING
SUBORDINATE OBJECT CLASS" Recommendation G.774:1996" :augSink AND SUBCLASSES,
NAMED BY
SUPERIOR OBJECT CLASS msTcTTPSink AND SUBCLASSES;
WITH ATTRIBUTE " Recommendation G.774:1996" :augld ;
BEHAVIOUR augSink-msT cT TPSinkBeh;
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REGISTERED AS {g774-8NameBinding 5} ;

augSink-msTcTTPSinkBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching
function ispresent.";

6.6.2 augSource

augSource-msT cT TPSource NAME BINDING
SUBORDINATE OBJECT CLASS" Recommendation G.774:1996" :augSource AND SUBCLASSES;
NAMED BY
SUPERIOR OBJECT CLASS msTcTTPSource AND SUBCLASSES,
WITH ATTRIBUTE " Recommendation G.774:1996" : augld ;
BEHAVIOUR augSour ce-msTcT T PSour ceBeh;
REGISTERED AS {g774-8NameBinding 6} ;

augSour ce-msT cT TPSourceBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching function is
present.";

6.6.3 msTcCTPSink

msTcCTPSink-rsTTPSink NAME BINDING
SUBORDINATE OBJECT CLASS msTcCTPSink AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS" Recommendation G.774:1996" :rsTTPSink AND
SUBCLASSES;
WITH ATTRIBUTE " Recommendation G.774:1996" : msCTPId ;
BEHAVIOUR msTcCTPSink-rsTTPSinkBeh;
REGISTERED AS {g774-8NameBinding 7} ;

msTcCTPSink-rsTTPSinkBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching function is
present. I nstances of this object may also be instantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.6.4 msTcCTP Source

msT cCTPSource-rsTTPSource NAME BINDING
SUBORDINATE OBJECT CLASS msTcCTPSource AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS" Recommendation G.774:1996" : rsTTPSource AND
SUBCLASSES;
WITH ATTRIBUTE " Recommendation G.774:1996" : msCTPId ;
BEHAVIOUR msTcCTPSource-rsTTPSourceBeh;
REGISTERED AS {g774-8NameBinding 8} ;

msT cCT PSour ce-rsT TPSourceBeh BEHAVIOUR
DEFINED AS
" The subordinate managed objects ar e instantiated when the radio protection switching function is
present. I nstances of this object may also beinstantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.6.5 msTcTTP Sink

msTcTTPSink-sdchNE NAME BINDING
SUBORDINATE OBJECT CLASS msTcTTPSink AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS " Recommendation G.774:1996" :sdhNE;
WITH ATTRIBUTE " Recommendation G.774:1996" : msTTPId ;
BEHAVIOUR msTcTTPSink-sdhNEBeh;

Recomendacion G.774.8  (04/97) 23



REGISTERED AS {g774-8NameBinding 9} ;

msT cTTPSink-sdhNEBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching function is
present. I nstances of this object may also be instantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.6.6 msTcTTP Source

msTcT TPSource-sdhNE NAME BINDING
SUBORDINATE OBJECT CLASSmsTcTTPSource AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS" Recommendation G.774:1996" :sdhNE;
WITH ATTRIBUTE " Recommendation G.774:1996" :msTTPId ;
BEHAVIOUR msTcT TPSource-sdhNEBeh;
REGISTERED AS {g774-8NameBinding 10} ;

msT cTTPSour ce-sthNEBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching function is
present. I nstances of this object may also be instantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.6.7 vc4HopcTTP Sink

veAHopcT TPSink-sdhNE NAME BINDING
SUBORDINATE OBJECT CLASS ve4HopcT TPSink AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS" Recommendation G.774:1996" :sdhNE;
WITH ATTRIBUTE " Recommendation G.774:1996" : vcATTPId ;
BEHAVIOUR vc4HopcT TPSink-sdhNEBeh;

REGISTERED AS {g774-8NameBinding 11} ;

vcdHopceT TPSink-sdhNEBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching function is
present. I nstances of this object may also be instantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.6.8 vc4HopcT TP Source

vcAHopcT TPSour ce-sthNE NAME BINDING
SUBORDINATE OBJECT CLASS vc4HopcT TPSource AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS" Recommendation G.774:1996" :sdhNE;
WITH ATTRIBUTE " Recommendation G.774:1996" : vcATTPId ;
BEHAVIOUR vc4HopcT TPSour ce-sdhNEBeh;

REGISTERED AS {g774-8NameBinding 12} ;

vca4HopceT TPSour ce-sthNEBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching function is
present. I nstances of this object may also be instantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.6.9 au4HopcCTPSink

audHopcCTPSink-augSink NAME BINDING
SUBORDINATE OBJECT CLASS au4HopcCTPSink AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS" Recommendation G.774:1996" :augSink AND
SUBCLASSES;
WITH ATTRIBUTE " Recommendation G.774:1996" : au4CTPId ;
BEHAVIOUR au4HopcCTPSink-augSinkBeh;
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REGISTERED AS {g774-8NameBinding 13} ;

au4HopcCTPSink-augSinkBeh BEHAVIOUR
DEFINED AS
" The subor dinate managed objects areinstantiated when the radio protection switching function is
present. I nstances of this object may also be instantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.6.10 aud4HopcCTP Source

au4HopcCT PSour ce-augSource NAME BINDING
SUBORDINATE OBJECT CLASS au4HopcCTPSource AND SUBCLASSES;
NAMED BY SUPERIOR OBJECT CLASS" Recommendation G.774:1996" :augSour ce AND
SUBCLASSES,
WITH ATTRIBUTE " Recommendation G.774:1996" : au4CTPId ;
BEHAVIOUR au4HopcCT PSour ce-augSour ceBeh;
REGISTERED AS {g774-8NameBinding 14} ;

aud4HopcCT PSour ce-augSour ceBeh BEHAVIOUR
DEFINED AS
" The subordinate managed objects ar e instantiated when the radio protection switching function is
present. I nstances of this object may also beinstantiated when other types of tandem connection
protectionsin multiplex section layer are present.”;

6.7 ASN.1 soporte

SDHRadioProtASN1 {itu-t(0) recommendation(0) g(7) g774(774) hyphen(127)
sdhRadiol M (8) infor mationM odel(0) asn1M odule(2) sdhRadioProtASN1(1)}

DEFINITIONSIMPLICIT TAGS::=

BEGIN

-- EXPORTS everything

IMPORTS

RelativeDistinguishedName

FROM

InformationFramework {joint-iso-ccitt ds(5) modules(1) infor mationFramework(1)}

ProtectionEntity,

Resour cePointer,

RequestSour ce,

I nvokeExer ciseArg

FROM SDHProtASN1 { itu-t(0) recommendation(0) g(7) g774(774) hyphen(127) sdhProt(03)
infor mationM odel (0) asn1M odule(2) sdhmsp(0) };

-- supporting productions

Boolean ::= BOOLEAN

Integer ::= INTEGER

InvokeRadioExer ciseArg ::= InvokeExer ciseArg

InvokeRadioExer ciseReply ::= SET OF SEQUENCE {

exer cisedPU RelativeDistinguishedName,

exer ciseResult SEQUENCE OF SingleExer ciseResult}
SingleExerciseResult ::= SEQUENCE {

protectionUnit RelativeDistinguishedName,

result Result }
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Result ::= ENUMERATED { success (0), denied (1), failed (2) }
Privileged ::= CHOICE {

noBridge [O] NULL,

privilegedUnit [1] RelativeDistinguishedName
}

RadioProtectionStatusParameter ::= RPSSummaryStatus
SDHRadioResour cePointer ::= Resour cePointer (SIZE(1))

RPSSummaryStatus ::= SEQUENCE {
statusOfRxPr otectionSwitches StatusOfRxPr otectionSwitches,
channelStatus ChannelStatus

}

StatusOfRxProtectionSwitches ::= SET OF SEQUENCE {
protectingSectionl d RelativeDistinguishedName,
protectingSectionStatus  ProtectingSectionStatus

}

ProtectingSectionStatus ::= CHOICE {
extraTraffic [Q] NULL,
protectedUnit [1] RelativeDistinguishedName

}

ChannelStatus ;= SET OF SEQUENCE {
protUnitld RelativeDistinguishedName,
protUnitStatus ProtUnitStatus

}

ProtUnitStatus ::= SEQUENCE {
channel ASRequest ChannelASRequest,
radioSwitchStatus RadioSwitchStatus

}

ChannelASRequest ::= ENUMERATED {noOneg(0), waitToRestor (1), earlyWarning(2),
lowBER(3), highBER(4), signalFail(5)}

RadioSwitchStatus ::= ENUMERATED { noRequest(0), manual Switch(1), forcedSwitch(2),
lockout(3), hwForcing(4) }

RadioProtectionStatus ::= SEQUENCE {
protectionUnitStatus [O] ProtUnitStatus,

associatedChannel [1] AssociatedChannel,
requestSour ce [2] RequestSource OPTIONAL
}
AssociatedChannel ::= CHOICE {
itself [0] NULL,
fromPU [1] RelativeDistinguishedName,
toPU [2] RelativeDistinguishedName
}
END
APENDICE |
Figuras

Los diagramas de denominacion y de herencia se representan en las figuras 1.1 a 1.8.
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Figura 1.1/G.774.8 — Herencia de objetos de fragmento radioeléctrico
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Figura 1.3/G.774.8 — Ejemplo: Sefales a 140 Mbit/s multiplexadas en sefial STM-1
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Figura 1.5/G.774.8 — Diagrama de denominacion de proteccion radioeléctrica SDH
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Serie A
Serie B
Serie C
Serie D
Serie E

Serie F
SerieG
SerieH
Seriel

Serie J

Serie K
Serie L

Serie M

Serie N
Serie O
Serie P
Serie Q
Serie R
Serie S
Serie T
Serie U
Serie V
Serie X
Serie Z

SERIES DE RECOMENDACIONES DEL UIT-T
Organizacion del trabajo del UIT-T
Medios de expresion: definiciones, simbolos, clasificacién
Estadisticas generales de telecomunicaciones

Principios generales de tarificacion

Explotacion general de la red, servicio telefonico, explotacion del servicio y factores

humanos

Servicios de telecomunicacion no telefénicos
Sistemas y medios de transmisién, sistemas y redes digitales
Sistemas audiovisuales y multimedios

Red digital de servicios integrados
Transmisiones de sefiales radiofénicas, de television y de otras sefiales multime
Proteccion contra las interferencias

Construccidn, instalacion y proteccion de los cables y otros elementos de plantj

RGT %/ mantenimiento de redes: sistemas de transmision, circuitos tele
telegratia

, facsimil y circuitos arrendados internacionales
Mantenimiento: circuitos internacionales para transmisiones radiofénicas y de te
Especificaciones de los aparatos de medida

Calidad de transmision telefonica, instalaciones telefonicas y redes locales
Conmutacion y sefalizaciéon

Transmision telegrafica

Equipos terminales para servicios de telegrafia

Terminales para servicios de telematica

Conmutacion telegréfica

Comunicacion de datos por la red telefénica

Redes de datos y comunicacién entre sistemas abiertos

Lenguajes de programacion

lios

Lexterior

dnicos,

evision
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