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�draft new ITU-T Recommendation Q.2932.1

Broadband integrated services digital network (B-ISDN); �Digital subscriber signalling system no. 2 (DSS 2); �generic functional protocol

1	Core functions

1.1	Scope

This Recommendation specifies the functional protocol for the Broadband Integrated Services Digital Network (B-ISDN), using local information exchange, for the application to a range of additional basic call capabilities and supplementary services at the TB reference point or coincident SB and TB reference point (as defined in ITU-T Recommendation I.413 [1] by means of the Digital Subscriber Signalling System No. 2 (DSS 2) protocol.

The functional protocol is based on the use of the Facility information element.

To be functional this protocol requires knowledge of the additional basic call capabilities and supplementary services supported by the user equipment. This facilitates user equipment operation without human intervention by defining the semantics for the protocol elements which user equipment can process on its own.

The procedures specified in this Recommendation can be used for:

–	activation and deactivation;

–	invocation and operation;

–	interrogation;

–	status request; and

–	status notification;

of additional basic call capabilities and supplementary services in association with existing calls or outside any existing call.

The application of this Recommendation to individual additional basic call capabilities and supplementary services is outside the scope of this Recommendation and is defined in those Recommendations which specify the individual capabilities.

Further parts of this Recommendation cover the capabilities for non-local addressing within the generic functional protocol.

All conformance to Recommendation Q.2932 is based on the external behaviour at the interface at the TB or coincident SB and TB reference point, i.e. on the generation of the correct message structure and in the proper sequence as specified in this Recommendation.

Further part(s) of this Recommendation specify the method of testing required to identify conformance to this Recommendation.

This Recommendation is applicable to equipment, supporting additional basic call capabilities and supplementary services using the functional protocol, to be attached at either side of a TB reference point or coincident SB and TB reference point when used as an access to the public ISDN.

�1.2	References

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

[1]	ITU-T Recommendation I.413 – 1988 – B-ISDN User-Network Interface.

[2]	ITU-T Recommendation X.229 – 1988 – Remote Operations; Protocol Specification.

[3]	ITU-T Recommendation X.219 – 1988 – Remote Operations; Model, Notation and Service Definition.

[4]	ITU-T Recommendation Q.9 – 1988 – Vocabulary of Switching and Signalling Terms.

[5]	ITU-T Recommendation I.112 – 1993 – Integrated Services Digital Network (ISDN); General Structure; Vocabulary of Terms for ISDNs.

[6]	ITU-T Recommendation X.208 – 1988 – Specification of Abstract Syntax Notation 1 (ASN.1).

[7]	ITU-T Recommendation X.209 – 1988 – Specification of Basic Encoding Rules for Abstract Syntax Notation 1 (ASN.1).

[8]	ITU-T Recommendation X.680 – 1994 – Information Technology; Abstract Syntax Notation 1 (ASN.1); Specification of Basic Notation.

[9]	ITU-T Recommendation X.690 – 1994 – Information Technology; ASN.1 Encoding Rules; Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER).

[10]	ITU-T Recommendation I.210 – 1988 – Principles of Telecommunication Services Supported by an ISDN and the Means to Describe Them.

[11]	ITU-T Recommendation Q.2951.2 – 1995 – Broadband Integrated Services Digital Network (B-ISDN); Digital Subscriber Signalling System No. 2 (DSS 2); Multiple Subscriber Number (MSN) Supplementary Service.

[12]	ITU-T Recommendation Q.2951.8 – 1995 – Broadband Integrated Services Digital Network (B-ISDN); Digital Subscriber Signalling System No. 2 (DSS 2); Subaddressing (SUB) Supplementary Service.

[13]	ITU-T Recommendation Q.2931 – 1995 – Broadband Integrated Services Digital Network (B-ISDN); Digital Subscriber Signalling System No. 2 (DSS 2); User-Network Interface (UNI) Layer 3 Specification for Basic Call/Connection Control.

[14]	ITU-T Recommendation Q.2971 – 1995 – Broadband Integrated Services Digital Network (B-ISDN); Digital Subscriber Signalling System No. 2 (DSS 2); User-Network Interface Layer 3 Specification for Point-to-Multipoint Call/Connection Control.

[15]	ITU-T Recommendation Q.2130 – 1995 – B-ISDN ATM Adaptation Layer Service Specific Coordination Function (SSCF) for signalling at the User Network Interface (UNI).

�[16]	ITU-T draft Recommendation Q.2955.1 (first published version) – Broadband Integrated Services Digital Network (B-ISDN); Digital Subscriber Signalling System No. 2 (DSS 2); Closed User Group (CUG) Supplementary Service.

[17]	ITU-T draft Recommendation Q.293x (first published version) – "...".

[18]	ITU-T Recommendation Z.100 – 1993 – CCITT Specification and Description Language (SDL).

[19]	ITU-T Recommendation X.880 – 1994 – Data networks and open system communications – OSI applications – Remote operations.

1.3	Definitions

The Recommendation makes use of the following terms defined in ITU-T Recommendation X.219 [8]:

–	remote operation;

–	operation;

–	operation classes (class 1 to class 5);

–	association (initiator; responder);

–	invoking (application entity; invoker).

For the purpose of this Recommendation the following definitions apply:

Application Protocol Data Unit (APDU); component: data structure as defined in Annex A, clause A.1. The term component that appears in Recommendations defining DSS 1 has an identical meaning.

Bearer-independent control message: a message as defined in this Recommendation, subclause 1.8.1.3, which on sending or receipt causes a change of the call/connection state at either the network or the user.

Bearer-related transport mechanism: a procedure tied to the procedures for basic call control and tied to a connection in progress, active or in the clearing phase. The call reference used by the basic call control procedure is adopted by the bearer-related service invocations to correlate with the appropriate basic call control transaction.

Bearer-independent transport mechanism: a procedure independent of the procedures for basic call control and not correlated to a connection.

Call/connection control message: a message as defined in ITU-T Recommendation Q.2931 [13] subclause 3.1, which on sending or receipt causes a change of the call/connection state at either the network or the user. For a call that interworks with the Narrow-band ISDN (N-ISDN), a message as defined in ITU-T Recommendation Q.2931 [13] subclause 3.1 or subclause 3.2 which on sending or receipt causes a change of the call/connection state at either the network or the user. In this case, call/connection control messages also include the INFORMATION message and PROGRESS message.

�Call reference: (excluding dummy call reference) an identifier of a signalling transaction. The signalling transaction may either be bearer related, in which case the signalling transaction can be used to control that bearer, or bearer independent, in which case there is no bearer associated with that signalling transaction. Where there is only one bearer required for a call, then the call reference of the associated bearer-related signalling transaction may be used to identify the call.

Call/connection state: a state as defined in ITU-T Recommendation Q.2931 [13] subclause 2.1 for either the user or the network as appropriate. For a call that interworks with the N-ISDN, a state as defined in ITU-T Recommendation Q.2931 [13] subclause 2.1 or subclause 2.2 for either the user or the network as appropriate. A call/connection state may exist for each call reference value (and for each additional responding Connection Endpoint Identifier (CEI) in the incoming call/connection states).

Call: see ITU-T Recommendation Q.9 [4], § 2.2, definition 2201.

Connection: see ITU-T Recommendation Q.9 [4], § 0, definition 0011. In this Recommendation the use of this term is taken to include a bearer and its associated control signalling.

Connection-oriented transport mechanism: a mechanism requiring the establishment of a signalling AAL connection and a transport association between the service requesting entity and the service provider. It provides a facility to access remote operations where success and/or failure reporting is required. It provides a call reference within the transport association as a means to associate uniquely among the related transport messages.

Connectionless transport mechanism: a mechanism where no transport association exists but a single transport message transfer is provided using the dummy call reference.

Dummy call reference: a null value indicating that the message is not applicable to an identified signalling transaction. Other rules specify the association of DSS 2 protocol entities.

Functional protocol: a functional protocol consists of a sequence of functional information elements. A functional information element requires a degree of intelligent processing by a terminal in either generation or analysis.

Incoming network: an incoming transport entity that is also a network, i.e., DSS 1 protocol entity at the network side of the interface. For bearer-related transport, the incoming network is also the destination network.

Incoming transport entity: an entity that responds to a peer entity initiating a transport mechanism.

Incoming user: an incoming transport entity that is also a user, i.e., DSS 1 protocol entity at the user side of the interface. For bearer-related transport, the incoming user is also the destination user.

Initiator: an entity (user or network) requesting establishment of a signalling connection between an initiator and the responder.

Integrated Services Digital Network (ISDN): see ITU-T Recommendation I.112 [5], § 2.3, definition 308.

Invoke APDU: see subclause 1.9.4.2.1. Where reference is made to an "xxxx" invoke APDU, an invoke APDU is meant with its operation value set to the value of the operation "xxxx".

Local information exchange: the exchange of generic functional data between ROSE or other ASEs which are located in the DSS 2 entities at either side of the access.

�Network: the DSS 2 protocol entity at the network side of the user-network interface.

Non-local information exchange: the exchange of generic functional data between ROSE or other ASEs for which one, or other, or both, are not located in the DSS 2 entities at either side of the access.

Outgoing network: an outgoing transport entity that is also a network, i.e., DSS 1 protocol entity at the network side of the interface. For bearer-related transport, the outgoing network is also the originating network.

Outgoing transport entity: an entity that initiates a transport mechanism.

Outgoing user: an outgoing transport entity that is also a user, i.e., DSS 1 protocol entity at the user side of the interface. For bearer-related transport, the outgoing user is also the originating user.

Party control message: a message as defined in ITU-T Recommendation Q.2971 [14] subclause 8.1.2, which on sending or receipt causes a change in party state at either the network or the user.

Party state: states for each party in the call (see ITU-T Recommendation Q.2971 [14] subclause 7.2.1) which are known at the interface.

Responder: the entity (user or network) responding to a request from an initiator on establishing a signalling connection.

Return result APDU: see subclause 1.9.4.2.2. Where reference is made to an "xxxx" return result APDU, a return result APDU is meant which is related to an "xxxx" invoke APDU.

Return error APDU: see subclause 1.9.4.2.3. Where reference is made to an "xxxx" return error APDU, a return error APDU is meant which is related to an "xxx" invoke APDU.

Reject APDU: see subclause 1.9.4.2.4.

Signalling AAL connection endpoint identifier; Connection Endpoint Identifier (CEI): identifier used by a layer 3 protocol entity to address its peer entity.

Signalling connection: an association of DSS 2 protocol entities using the bearer-independent procedure with the connection-oriented transport mechanism.

Supplementary service: see ITU-T Recommendation I.210 [10], § 2.4.

User: the DSS 2 protocol entity at the user side of the user-network interface.

1.4	Abbreviations

For the purpose of this Recommendation the following abbreviations are used:

APDU	Application Protocol Data Unit

AS-Control	Application Service Control

ATM	Asynchronous Transfer Mode

BER	Basic Encoding Rules

B-ISDN	Broadband Integrated Services Digital Network

BR	Bearer Related

CL-BI	Connectionless Bearer Independent

�CO-BI	Connection-Oriented Bearer Independent

DSS 1	Digital Subscriber Signalling System No. 1

DSS 2	Digital Subscriber Signalling System No. 2

GFT-Control	Generic Functional Transport Control

N-ISDN	Narrow-band Integrated Services Digital Network

NNI	Network Node Interface

ROSE	Remote Operations Service Element

SAAL	Signalling ATM Adaptation Layer

UNI			User Network Interface

1.5	Description

1.5.1	Overview

The generic functional protocol provides a means of exchanging ROSE APDU on behalf of signalling applications in peer entities. These signalling applications may either be for the support of supplementary services, or provide protocol for the support of other functionality (e.g., look ahead). This exchange may take place either in association with a bearer established using DSS 2 procedures, or may be carried independently of any bearer.

The exchange of ROSE APDU between signalling applications may be local or non-local to the user-network interface.

1.5.1.1	Local information exchange

If the exchange of information is local (i.e., one signalling application exists at the network and the peer signalling application exists at the user), no addressing information is required, unless there is a need to select from multiple signalling entities at the user side of the interface, e.g., as in the multiple subscriber number supplementary service.

The exchange of information may be using any of:

a)	bearer-related transport;

b)	connectionless bearer-independent transport;

c)	connection-oriented bearer-independent transport.

This does not preclude a local exchange of information being used for the support of a signalling application on a more global basis; usage in this form is dependent on the specification of the individual signalling application itself. The exchange is local between a signalling application in the local network and a signalling application in the local user. As a result of receiving these APDUs, the signalling application in the local network may establish a signalling association with other signalling applications eventually incorporating the remote user.

Non-local information exchange is outside the scope of this part of this Recommendation. Requirements for non-local information exchange will be covered in other parts of this Recommendation.

�1.5.1.2	Non-local information exchange

If the exchange of information is non-local, then addressing information is required. This addressing information may be provided by using a value associated with a particular abstract functionality, or by explicitly using an ISDN number to identify the signalling endpoint. This non-local exchange could be entirely within the DSS 2 protocol (i.e., across a single exchange between two user-network interfaces). A more common occurrence will be to map this mechanism in DSS 2 into equivalent functionality within either broadband private network signalling protocols, or into TCAP protocol associated with the broadband NNI protocol.

1.5.2	Protocol architecture

Figure 1-1/Q.2932 shows the conceptual model for the generic functional protocol and its relation to the basic call model defined in ITU-T Recommendation Q.2931 [13].

At the top layer (the signalling application layer) the actual supplementary service protocol, or other signalling application protocol, operates between peer Application Service Control (AS�Control) entities which are service specific. The operation of specific AS-Control entities is beyond the scope of this Recommendation.

AS-Control entities use the services of the Remote Operations Service Element (ROSE) via the coordination function. These entities use the services of the Generic Functional Transport Control (GFT-Control) via the coordination function.

The coordination function provides coordination between GFT-Control (and the individual transport functions controlled by GFT-Control), the various AS-Control entities and ROSE, in addition to the functions performed for basic call.

The provision and application of this model is for the purpose of description within this Recommendation, and is expected only to constrain implementations in terms of provision of the protocol on the access. Implementations are free to use any internal architecture providing the requirements of the protocol are met.

�� EMBED Designer.Drawing.6  ���

NOTE – Call/connection control is included for the transport of bearer-related information. Although only the point-to-point call/connection control described in ITU-T Recommendation Q.2931 [13] is shown, the point-to-multipoint call/connection control described in ITU�T Recommendation Q.2971 [14] is also applicable.

FIGURE 1-1/Q.2932

DSS 2 protocol model, including additions for generic functional protocol

1.5.3	Application of the protocol model to local information exchange 

Figure 1-2/Q.2932 shows an example of the flow of information in the protocol model for the case where the signalling applications to be associated in communication are in adjacent nodes, e.g., between a DSS 2 user and a DSS 2 network using the CO-BI transport mechanism. Other transport mechanisms could be used as described in subclause 1.5.1.1 of this Recommendation.

�� EMBED Designer.Drawing.6  ���

FIGURE 1-2/Q.2932

Application of the protocol mode to local information exchange

1.5.4	Services provided by individual protocol entities

1.5.4.1	Services provided by ROSE

ROSE provides a set of services to AS-Control to support the ROSE protocol. These services are specified in ITU-T Recommendation X.219 [3].

1.5.4.2	Services provided by GFT-control

This entity provides the following services to AS-Control and ROSE via the coordination function:

a)	bearer-related service:

–	GFT-Setup - request for the transfer of data in the bearer establishment phase. This service is a confirmed service;

–	GFT-Release - request for the transfer of data in the bearer release phase. This service is a confirmed service;

–	GFT-Reject - rejection of the ability to use a transport mechanism. This service is an unconfirmed service;

–	GFT-Data - request for the transfer of data in active phase of a bearer. This service is an unconfirmed service;

b)	connectionless bearer-independent service:

–	GFT-Unit Data - request for the transfer of data. This service is an unconfirmed service;

�c)	connection-oriented bearer-independent service:

–	GFT-Setup - request for the establishment of a bearer-independent signalling association (with data transfer if required). This service is a confirmed service;

–	GFT-Release - request for the release of a bearer-independent signalling association (with data transfer if required). This service is a confirmed service;

–	GFT-Reject - rejection of the ability to use a transport mechanism. This service is an unconfirmed service;

–	GFT-Data - request for the transfer of data in active phase of a bearer-independent signalling association. This service is an unconfirmed service.

1.5.4.3	Services provided by bearer-related transport

Any of the bearer-related procedures specified in ITU-T Recommendation Q.2931 [13] and ITU�T Recommendation Q.2971 [14] can be used for bearer-related protocol control. As multiconnection protocol provides the bearer control using the procedures of ITU-T Recommendation Q.2931 [13], no extra services are required for transport in relation to multiconnection calls. The services provided by these entities are specified in those standards. In addition, these services provide one additional service:

–	BR-Data. This service is an unconfirmed service.

A notification service is already provided within ITU-T Recommendation Q.2931 [13] and Recommendation Q.2971 [14].

1.5.4.4	Services provided by connectionless bearer-independent transport

Connectionless bearer-independent transport provides the following services to GFT-Control via the coordination function:

–	CL-BI-Unit Data. This service is an unconfirmed service.

1.5.4.5	Services provided by connection-oriented bearer-independent transport

Connection-oriented bearer-independent transport provides the following services to GFT-Control via the coordination function:

–	CO-BI-Setup. This service is a confirmed service;

–	CO-BI-Release. This service is a confirmed service;

–	CO-BI-Reject. This service is an unconfirmed service;

–	CO-BI-Data. This service is an unconfirmed service.

In addition, connection-oriented bearer-independent transport also supports a notification data transfer service as follows:

–	CO-BI-Notification. This service is an unconfirmed service.

1.6	Operational requirements

1.6.1	Provision and withdrawal

There are no direct requirements for provision and withdrawal of capabilities within this Recommendation. Provision and withdrawal of applications using this Recommendation are specified in the Recommendations describing those applications.

�Support of options within this Recommendation is conditioned by Recommendations defining the use of this Recommendation. However, in particular:

–	support of each individual transport mechanism is optional, although at least one transport mechanism shall be supported;

–	support of the requirements as presented by GFT-Control and as described in subclause 1.9.3 is mandatory, although support of procedures associated with individual protocol profile values within the Facility information element is optional, and at least one value of protocol profile shall be supported;

–	if the value of protocol profile "ROSE" is supported, then the procedures relating to ROSE shall also be supported;

–	support of the use of the Called party number information element within the bearer�independent transport mechanisms is dependent on the support of the multiple subscriber number supplementary service;

–	support of the use of the Called party subaddress information element within the bearer�independent transport mechanisms is dependent on the support of the subaddressing supplementary service;

–	support of the use of the Calling party number information element within the bearer�independent transport mechanisms is dependent on the support of the multiple subscriber number supplementary service.

1.6.2	Requirements on the originating network side

The requirements for provision of capabilities of this Recommendation are dependent on applications using this Recommendation. Capabilities in this Recommendation are therefore network and user options, but may become mandatory according to the requirements of other Recommendations.

1.6.3	Requirements on the destination network side

The requirements for provision of capabilities of this Recommendation are dependent on applications using this Recommendation. Capabilities in this Recommendation are therefore network and user options, but may become mandatory according to the requirements of other Recommendations.

1.7	Primitive definitions and state definitions

1.7.1	Primitive definitions

The following primitives are used as defined in ITU-T Recommendation Q.2931 [13] subclause 8.2:

–	AAL_ESTABLISH.request;

–	AAL_ESTABLISH.indication;

–	AAL_ESTABLISH.confirm;

–	AAL_RELEASE.request;

–	AAL_RELEASE.indication;

–	AAL_RELEASE.confirm;

–	AAL_DATA.request;

–	AAL_DATA.indication.

�All primitives use the AAL connection endpoint identifier to identify a particular signalling AAL connection.

The following additional primitives are described for internal use within this document, in particular in order to describe the relationship between entities within the SDL specification:

a)	between AS-Control and the coordination function:

	NOTE - These primitives are dependent entirely on those defined in other Recommendations for the supplementary services or additional capabilities, but will reflect the requirements of ROSE and the need for notification from the transport mechanisms;

b)	between ROSE and the coordination function:

	NOTE - These primitives are defined in Recommendation X.219 [3] and Recommendation X.880 [19];

c)	between GFT-Control and the coordination function:

–	signalroute CD_to_GF:

	GF_Data.request;

	BR_Data.indication;

	CO_BI_Data.indication;

	CL_BI_Unit_Data.indication;

	NOTE - In addition, the following primitives are dealt with by GFT-Control in order to manage the CO-BI transport mechanism but not explicitly described in the SDL: CO_BI_Setup.indication; CO_BI Proceeding.indication; CO_BI_Setup.confirm; CO_BI_Release.indication; CO_BI_Release.confirm;

–	signalroute GF_to_CD:

	GF_Data.indication;

	BR_Data.request;

	CO_BI_Data.request;

	CL_BI_Unit_Data.request;

	NOTE - In addition, the following primitives are dealt with by GFT-Control in order to manage the CO-BI transport mechanism but not explicitly described in the SDL: CO_BI_Setup.request; CO_BI_Proceeding.request; CO_BI_Setup.response; CO_BI_Release.request;

d)	between the connection-oriented bearer-independent transport mechanism (CO�bearer_independent) and the coordination function:

–	signalroute CO_to_CD:

	CD_to_CO_Setup.indication;

	CO_BI_Proceeding.request;

	CO_BI_Setup.confirm;

	CO_BI_Data indication;

	CO_BI_Notify.indication;

	CO_BI_Release.indication;

�	CO_BI_Release.confirm;

	Link_Release.indication;

	Link_Establish.error;

	Link_Establish.indication;

	Link_Establish.confirm;

–	signalroute QU_to_CO:

	CO_BI_Setup.request;

	CO_BI_Proceeding.indication;

	CO_BI_Setup.response;

	CO_BI_Data.request;

	CO_BI_Notify.request;

	CO_BI_Release.request;

	Link_Establish.request;

e)	between the connectionless bearer-independent transport mechanism (CL�bearer_independent) and the coordination function:

–	from CD to CL:

	CL_BI_Unit_Data.request;

–	from CL to CD:

	CL_BI_Unit_Data.indication;

f)	between the bearer-related transport mechanism (Q.2931_U) and the coordination function (in addition to those defined in Recommendation Q.2931 [13] and Recommendation Q.2971 [14]):

–	from CD to QU:

	BR_Data.request;

–	from QU to CD:

	BR_Data.indication;

g)	between the bearer-related transport mechanism (Q.2931_N) and the coordination function (in addition to those defined in Recommendation Q.2931 [13] and Recommendation Q.2971 [14]):

–	from CD to QN:

	BR_Data.request;

–	signalroute QN_to_CD:

	BR_Data.indication.

1.7.2	State definitions

1.7.2.1	APDU transport mechanisms

1.7.2.1.1	Bearer-related transport mechanism

There are no additional call/connection states over and above those defined in ITU-T Recommendation Q.2931 [13] or Recommendation Q.2971 [14].

�1.7.2.1.2	Connectionless bearer-independent transport mechanism

This subclause defines the connectionless bearer-independent states for the B-ISDN generic functional protocol. The states are identical for the network and the user.

1.7.2.1.2.1	Null (0) (U0) (N0)

A request for service has been received from GFT-Control, or a transport request has been received from the peer entity, but this request has not yet been acted upon.

This state is defined for the purpose of the SDL defined in subclause 1.13, and does not have any direct coding impact in the protocol.

1.7.2.1.3	Connection-oriented bearer-independent transport mechanism

This subclause defines the connection-oriented bearer-independent states for the B-ISDN generic functional protocol. The states are identical for the network and the user.

1.7.2.1.3.1	Null (0) (U0) (N0)

An establishment request for service has been received from GFT-Control, or an establishment request has been received from the peer-entity, but this request has not yet been acted upon.

NOTE - This state will also be used by the coordination process in the absence of the CO-BI process indicated by the call reference.

1.7.2.1.3.2	Call Initiated (1) (U1) (N1)

This state exists for an outgoing transport establishment request when GFT-Control requests transport establishment from the peer entity.

1.7.2.1.3.3	Outgoing call proceeding (3) (U3) (N3)

This state exists for an outgoing transport establishment request when the transport entity has received acknowledgement that the peer entity has received all information necessary to effect transport establishment.

1.7.2.1.3.4	Call Present (6) (U6) (N6)

This state exists for an incoming transport establishment request where the transport entity has not yet sent acknowledgement that GFT-Control has received all the information necessary to effect transport establishment.

1.7.2.1.3.5	Incoming call proceeding (9) (U9) (N9)

This state exists for an incoming transport establishment request when the transport entity has sent acknowledgement that GFT-Control has received all information necessary to effect transport establishment.

1.7.2.1.3.6	Active (10) (U10) (N10)

This state exists for an incoming transport establishment request when the transport entity has sent an acknowledgement to the peer entity that the information transfer has been awarded. This state exists for an outgoing transport establishment request when the transport entity has received an indication that the remote entity has agreed to the information transfer.

�1.7.2.1.3.7	Release Request (11) (U11) (N11)

This state exists when the transport entity has requested the peer entity to clear the transport and is waiting for a response.

1.7.2.2	GFT-Control

The following state is defined for the purposes of the Specification and Description Language (SDL) defined in clause 1.13, and does not have any direct coding impact on the protocol:

–	Pending - GFT-Control has been activated and is in a state ready to process APDUs.

1.8	Coding requirements

1.8.1	Message functional definitions and content

This subclause shall be read in conjunction with clause 3 of Recommendation Q.2931 [13]. All messages are additional to those defined in that clause and the following tables should be interpreted according to the introductory material of clause 3 of ITU-T Recommendation Q.2931 [13] clause 3.

In the following subclauses the key as described below applies to the "Reference" column.

Key:	Q.2931/nn: reference to subclause nn in ITU-T Recommendation Q.2931 [13];

	Q.2932/nn: reference to subclause nn in this Recommendation.

To determine if an information element specified in this standard is allowed to be included in the following messages, see subclause 1.8.2.

Information elements not defined in subclause 1.8.2 are only allowed to be included in the following messages when explicitly indicated in the message structure.

1.8.1.1	Additional messages for bearer-related transactions

In addition to the message structures defined below, the Facility information element may also be included in any call/connection control message or party control message.

1.8.1.1.1	FACILITY

This message may be sent by the network or the user to control a supplementary service or additional basic call capability. The supplementary service or additional basic call capability to be invoked, and its associated parameters, are specified in the Facility information element. The structure of the FACILITY message is shown in Table 1-1/Q.2932.

�TABLE 1-1/Q.2932

FACILITY message content

Message type: FACILITY

Significance: local (NOTE 1)

Direction: both�

Information element�Reference�Direction�Type�Length��Protocol discriminator�Q.2931/4.2�Both�M�1��Call reference (NOTE 2)�Q.2931/4.3�Both�M�4��Message type�Q.2932/�1.8.2.1�Both�M�2��Message length�Q.2931/4.4�Both�M�2��Facility�Q.2932/�1.8.2.2.1�Both�M (NOTE 4)�10-*��Notification indicator�Q.2931/�4.5.23�Both�O (NOTE 3)�4-*��NOTE 1 – This message has local significance; however it may carry information of global significance.

NOTE 2 – For bearer-related transport, the value of the call reference used is the call reference of the call/connection to which the transported APDU is related.

NOTE 3 – This indicator may be present whenever notification is delivered. The Notification indicator information element may be repeated in this message. The maximum length and the number of repetitions allowed is a network option.

NOTE 4 – This information element may be repeated any number of times.������1.8.1.2	Messages for connectionless bearer-independent transport

1.8.1.2.1	FACILITY

This message may be sent by the network or the user to control a supplementary service or additional basic call capability. The supplementary service or additional basic call capability to be invoked, and its associated parameters, are specified in the Facility information element. The structure of the FACILITY message is shown in Table 1-2/Q.2932.

�TABLE 1-2/Q.2932

FACILITY message content

Message type: FACILITY

Significance: local (NOTE 1)

Direction: both�

Information element�Reference�Direction�Type�Length��Protocol discriminator�Q.2931/4.2�Both�M�1��Call reference�(NOTE 2)�Q.2931/4.3�Both�M�4��Message type�Q.2932/�1.8.2.1�Both�M�2��Message length�Q.2931/4.4�Both�M�2��Facility�Q.2932/�1.8.2.2.1�Both�M (NOTE 7)�10-*��Called party number�Q.2931/�4.5.11�n -> u�O (NOTE 3)�4-*��Called party subaddress�Q.2931/�4.5.12�n -> u�O (NOTE 4)�4-25��Calling party number�Q.2931/�4.5.13�u -> n�O (NOTE 6)�4-*��Notification indicator�Q.2931/�4.5.23�Both�O (Note 5)�4-*��NOTE 1 – This message has local significance; however it may carry information of global significance.

NOTE 2 – The dummy call reference is used.

NOTE 3 – Included when the transport mechanism user-entity wishes to address a particular entity at the user using Called party number information. Usage is dependent on provision of the multiple subscriber number supplementary service. It is only applicable at the coincident SB and TB reference point.

NOTE 4 – Included when the transport mechanism user-entity wishes to address a particular entity at the user using called party subaddress information. Usage is dependent on the provision of the subaddressing supplementary service. It is only applicable at the coincident SB and TB reference point.

NOTE 5 – This indicator may be present whenever notification is delivered. The notification indicator information element may be repeated in this message. The maximum length and the number of repetitions allowed is a network option.

NOTE 6 – Included when an entity at the user wishes to identify itself to the transport mechanism user-entity. Usage is dependent on provision of the multiple subscriber number supplementary service. It is only applicable at the coincident SB and TB reference point.

NOTE 7 – This information element may be repeated any number of times.�������1.8.1.3	Messages for connection-oriented bearer-independent transport

1.8.1.3.1	CALL PROCEEDING

This message is sent by the called user to the network, or by the network to the calling user, to indicate that the requested transport establishment has been initiated and that no more establishment information will be accepted. The structure of the CALL PROCEEDING message is shown in Table 1-3/Q.2932.

TABLE 1-3/Q.2932

CALL PROCEEDING message content

Message type: CALL PROCEEDING

Significance: local

Direction: both�

Information element�Reference�Direction�Type�Length��Protocol discriminator�Q.2931/4.2�Both�M�1��Call reference�Q.2931/4.3�Both�M�4��Message type�Q.2931/4.4�Both�M�2��Message length�Q.2931/4.4�Both�M�2��1.8.1.3.2	CO-BI SETUP

This message is sent by the calling user to the network, and by the network to the called user, to initiate transport establishment. The structure of the CO-BI SETUP message is shown in Table 1�4/Q.2932.

�TABLE 1-4/Q.2932

CO-BI SETUP message content

Message type: CO-BI SETUP

Significance: local (NOTE 1)

Direction: both�

Information element�Reference�Direction�Type�Length��Protocol discriminator�Q.2931/4.2�Both�M�1��Call reference�Q.2931/4.3�Both�M�4��Message type�Q.2932/�1.8.2.1�Both�M�2��Message length�Q.2931/4.4�Both�M�2��Facility�Q.2932/�1.8.2.2.1�Both�O (NOTE 2)�4-*��Called party number�Q.2931/�4.5.11�n -> u�O (NOTE 3)�4-*��Called party subaddress�Q.2931/�4.5.12�n -> u�O (NOTE 4)�4-25��Calling party number�Q.2931/�4.5.13�u -> n�O (NOTE 5)�4-*��Notification indicator�Q.2931/�4.5.23�Both�O (NOTE 6)�4-*��NOTE 1 – This message has local significance; however it may carry information of global significance.

NOTE 2 – Included if the requesting GFT-Control wishes to include APDUs in the setup request. This information element may be repeated any number of times.

NOTE 3 – Included in the network-to-user direction if a transport mechanism user�entity wishes to address a particular entity at the user using Called party number information, and it is a coincident SB and TB reference point, and the multiple subscriber number supplementary service is provided.

NOTE 4 – Included in the network-to-user direction if a transport mechanism user�entity wishes to address a particular entity at the user using called party subaddress information, and it is a coincident SB and TB reference point, and the subaddressing supplementary service is provided.

NOTE 5 – Included in the user-to-network direction if a user wishes to identify itself to a transport mechanism user-entity using Calling party number information, and it is a coincident SB and TB reference point, and the multiple subscriber number supplementary service is provided.

NOTE 6 – This indicator may be present whenever notification is delivered. The Notification indicator information element may be repeated in this message. The maximum length and the number of repetitions allowed is a network option.�������1.8.1.3.3	CONNECT

This message is sent by the called user to the network, and by the network to the calling user to indicate acceptance of a transport establishment request by the called entity. The structure of the CONNECT message is shown in Table 1-5/Q.2932.

TABLE 1-5/Q.2932

CONNECT message content

Message type: CONNECT

Significance: local (NOTE 1)

Direction: both�

Information element�Reference�Direction�Type�Length��Protocol discriminator�Q.2931/4.2�Both�M�1��Call reference�Q.2931/4.3�Both�M�4��Message type�Q.2931/4.4�Both�M�2��Message length�Q.2931/4.4�Both�M�2��Facility�Q.2932/�1.8.2.2.1�Both�O (NOTE 2)�4-*��Notification indicator�Q.2931/�4.5.23�Both�O (NOTE 3)�4-*��NOTE 1 – This message has local significance; however it may carry information of global significance. 

NOTE 2 – Included if the responding GFT-Control wishes to include APDUs in the call setup response. This information element may be repeated any number of times.

NOTE 3 – This indicator may be present whenever notification is delivered. The Notification indicator information element may be repeated in this message. The maximum length and the number of repetitions allowed is a network option.������1.8.1.3.4	FACILITY

This message may be sent by the network or the user to control a supplementary service or additional basic call capability. The supplementary service or additional basic call capability to be invoked, and its associated parameters, are specified in the Facility information element. The structure of the FACILITY message is the same as that shown in subclause 1.8.1.1.1 (see Table 1�1/Q.2932).

1.8.1.3.5	NOTIFY

This information is sent by the user or the network to indicate information pertaining to a call. The structure of the NOTIFY message is the same as that shown in Recommendation Q.2931 [13] subclause 3.1.10 (see Table 3-11/Q.2931).

�1.8.1.3.6	RELEASE

This message is sent by the transport entity to request clearing of the part of the end-to-end transport connection controlled by the peer transport entity and to prepare to release its call reference value after sending RELEASE COMPLETE. The structure of the RELEASE message is shown in Table 1-6/Q.2932.

TABLE 1-6/Q.2932

RELEASE message content

Message type: RELEASE

Significance: local (NOTE 1)

Direction: both�

Information element�Reference�Direction�Type�Length��Protocol discriminator�Q.2931/4.2�Both�M�1��Call reference�Q.2931/4.3�Both�M�4��Message type�Q.2931/4.4�Both�M�2��Message length�Q.2931/4.4�Both�M�2��Cause�Q.2931/�4.5.15�Both�M (NOTE 2)�6-34��Facility�Q.2932/�1.8.2.2.1�Both�O (NOTE 3)�4-*��Notification indicator�Q.2931/�4.5.23�Both�O (NOTE 4)�4-*��NOTE 1 – This message has local significance; however it may carry information of global significance. 

NOTE 2 – This information element may appear twice in a message.

NOTE 3 – Included if the releasing GFT-Control wishes to include APDUs in the Release Request. This information element may be repeated any number of times.

NOTE 4 – This indicator may be present whenever notification is delivered. The Notification indicator information element may be repeated in this message. The maximum length and the number of repetitions allowed is a network option. ������1.8.1.3.7	RELEASE COMPLETE

This message is sent by the user or the network to indicate that the transport entity sending the message has released its call reference value. The receiving equipment shall release its call reference value. The structure of the RELEASE COMPLETE message is the same as that shown in ITU-T Recommendation Q.2931 [13] subclause 3.1.6 (see Table 3-7/Q.2931).

�1.8.1.3.8	STATUS

This message is sent from the user or the network in response to a STATUS ENQUIRY message or at any point in time to report certain error conditions. The structure of the STATUS message is the same as that shown in ITU-T Recommendation Q.2931 [13] subclause 3.1.8 (see Table 3�9/Q.2931).

1.8.1.3.9	STATUS ENQUIRY

This message is sent by the user or the network at any time to solicit a STATUS message from the peer layer 3 entity. Sending a STATUS message in response to a STATUS ENQUIRY message is mandatory. The structure of the STATUS ENQUIRY message is as shown in ITU-T Recommendation Q.2931 [13] subclause 3.1.9 (see Table 3-10/Q.2931).

1.8.2	General message format and information element coding

Clause 4 of ITU-T Recommendation Q.2931 shall be used with the following additions.

1.8.2.1	Message type

The additional message type codings for the purpose of this Recommendation are defined in Table 1-7/Q.2932.

TABLE 1-7/Q.2931.1

Message types

Bits����������8�7�6�5�4�3�2�1���0�0�0�-�-�-�-�-�ITU-T Recommendation Q.2931 [13] call establishment message group�����1�0�1�0�1�	CO-BI SETUP��0�1�1�-�-�-�-�-�ITU-T Recommendation Q.2931 [13] miscellaneous message group�����0�0�0�1�0�	FACILITY��1.8.2.2	Other information elements

Table 1-8/Q.2932 shows the additional information elements defined for the generic functional protocol and those information elements of ITU-T Recommendation Q.2931 [13] which are extended for this purpose.

�TABLE 1-8/Q.2932

Information elements specific to the generic functional protocol

Bits������������8�7�6�5�4�3�2�1��Section reference�Maximum length (octets)��������������0�0�0�1�1�1�0�0� Facility�1.8.2.2.1�NOTE��������������All other values are reserved������������NOTE – The maximum length of the Facility information elements is application dependent consistent with the maximum length of the message.������������1.8.2.2.1	Call state

The call state information element is defined as in subclause 4.5.10 of ITU-T Recommendation Q.2931 [13]. However the state value assignments defined in Table 1-9/Q.2932 exist for the connection-oriented bearer-independent transport mechanism.

TABLE 1-9/Q.2932

Call state information element

–	Call state value (octet 5)������������Bits�������������6�5�4�3�2�1�state������0�0�0�0�0�0�0�Null�����0�0�0�0�0�1�1�Call Initiated�����0�0�0�0�1�1�3�Outgoing Call Proceeding�����0�0�0�1�1�0�6�Call Present�����0�0�1�0�0�1�9�Incoming Call Proceeding�����0�0�1�0�1�0�10�Active�����0�0�1�0�1�1�11�Release Request����1.8.2.2.2	Facility

The purpose of the Facility information element is to carry APDUs.

The Facility information element can be included in all call/connection control messages, all party control messages, and all messages defined in this Recommendation except for the NOTIFY, STATUS, and STATUS ENQUIRY messages.

�Figure 1-3/Q.2932 shows the structure of the Facility information element. Table 1-10/Q.2932 shows the value of the protocol profile field applicable for supplementary services or additional basic call capabilities.





8�7�6�5�4�3�2�1�Octets���Facility���������0�0�0�1�1�1�0�0�1���Information element identifier���������1�Coding standard��Information element instruction field�����2��ext���Flag�Res.�Information element action indicator������Length of facility contents�������3����������4��1�0�0������5��ext.�Spare��Protocol profile�������APDU(s) (NOTE)��������6��NOTE – One or more APDUs may be included depending on specific service requirements. Multiple APDUs may be sent in one Facility information element or in more than one (individual) Facility information elements. It is a sender's choice to use either one or several Facility information elements taking into account the maximum length of the Facility information element.

FIGURE 1-3/Q.2932

Facility information element
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