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Revision History

This revision history summarizes the changes made in each published version of this document.

Document No.

Publication Date

Description of Revisions

05-2242-001

November 2003

Initial version of document. Much of the information contained in this document was
previously published in the Global Call ISDN Technology User’s Guide, document
number 05-0653-008. Major changes since this document version are listed below.

General: Updates to indicate that when using gc_OpenEx( ) with DM3 boards, a
voice device can now be specified in the devicename string.

Default Channel States for DM3 and Springware Boards section: Added section to
describe default channel states following firmware download (PTR 25482)

Responding to ISDN Events table: Updated text descriptions for call hold and retrieve
events to indicate support when using DM3 boards.

Responding to ISDN Events table: For GCEV_FACILITY (Springware) and
GCEV_EXTENSION with id of GCIS_EXEV_FACILITY (DM3) changed function
used to retrieve information to gc_GetSiginfo( ) instead of gc_GetCallinfo( ).

Network-Terminated Call When the Application Does Not Drop the Call section:
Describes a scenario where there are two simultaneously active CRNs when the
application does not issue gc_DropCall( ) to release the first call before a
second call arrives.

Call Hold and Retrieve Scenarios section: Added section to describe scenarios for
DM3 boards.

Alarm Handling for DM3 Boards section: Removed DTE1_CRC_CFA (time slot 16
CRC failure) and DTE1_CRC_CFAOK (time slot 16 CRC failure recovery) from
the list of supported alarms when using ISDN on E1 interfaces.

Handling Errors section: Created separate sections describing ISDN cause codes for
DMS3 and Springware and added more specific DM3 information.

B Channel Negotiation section: Added section to describe support for B channel
negotiation for PRI protocols.

Call Progress Analysis When Using DM3 Boards section: Added a reference to the
Global Call APl Programming Guide that describes a new method of Call
Progress Analysis (CPA). Also added a subsection to reference the CPA
parameter defaults in the CONFIG file and to indicate that a voice device can
now be specified when issuing gc_OpenEx( ).

Implementing Call Hold and Retrieve section: Added section to describe the
functions used to implement call hold and retrieve and the level of support
provided when using DM3 and Springware boards.

Using Dynamic Trunk Configuration section: Added section for dynamic trunk
configuration on DM3 boards.

Set ISDN-Specific Event Masks section: Deleted GCISMSK_TERMINATE from the
list of supported masks in the GC_PARM_BLK. (P/O PTR 29203)

ISDN Network Firmware section: Added a note to clarify that ISDN Network
Firmware is provided for back-to-back testing purposes. (PTR 30475)

Global Call Functions Supported by ISDN section: Added unsupported new call
transfer functions.
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Document No. Publication Date Description of Revisions

gc_GetNetCRV( ) Variances for ISDN section: Added note to indicate that setting the
NetCRV Support parameter is not supported for DPNSS and DASS2 protocols
and must be set to 0. (PTR 31410)

gc_OpenEx( ) Variances for ISDN section: Added information about differences at
the firmware level between Springware and DM3 and how this translates at the
Global Call level. (PTR 29177)

gc_HoldACK( ) Variances for ISDN section: Changed the note to indicate that the
function is fully supported on DM3.

gc_HoldCall( ) Variances for ISDN section: Changed the note to indicate that the
function is fully supported on DM3. Also added text to indicate
GCEV_HOLDREJ received if gc_HoldCall( ) issued before the Connected
state. (PTR 30930)

gc_HoldRej( ) Variances for ISDN section: Changed the note to indicate that the
function is fully supported on DM3.

gc_MakecCall( ) Variances for ISDN section: Changed text describing the maximum
number of digits in the numberstr parameter. (PTR 22842)

gc_RetrieveAck( ) Variances for ISDN section: Changed the note to indicate that the
function is fully supported on DM3.

gc_RetrieveCall( ) Variances for ISDN section: Changed the note to indicate that the
function is fully supported on DM3.

gc_RetrieveRej( ) Variances for ISDN section: Changed the note to indicate that the
function is fully supported on DM3.

gc_SetChanState( ) Variances for ISDN section: Fixed note that indicated DM3 was
not supported.

gc_SetConfigData( ) Variances for ISDN section: Updated to indicate support for
dynamic trunk configuration on DM3 boards.

gc_SetEvtMsk( ) Variances for ISDN section: Updated to better reflect DM3 and
Springware functionality.

gc_SetinfoElem( ) Variances for ISDN section: Removed the note stating that
gc_SetinfoElem( ) is not supported when using DM3 board. The function is
supported when using DM3 boards. (P/O PTR 29204)

gc_SetUserlnfo( ) Variances for ISDN section: Added note to indicate that
gc_SetUserInfo( ) is not supported when using DM3 boards. (PTR 29204)

gc_SndMsg( ) Variances for ISDN section: Updated to indicate that this function is
not deprecated when using DM3 boards.

GCIS_SET_EVENTMSK Parameter Set section: Deleted GCISMSK_TERMINATE
from the set of valid values for the three parameters in the
GCIS_SET_EVENTMSK parameter set. (P/O PTR 29203)

ISDN-Specific Event Cause Values chapter: Added call control library-related and
firmware-related cause code values for DM3.
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About This Publication

The following topics provide information about this publication.
* Purpose
¢ Intended Audience
¢ How to Use This Publication

¢ Related Information

Purpose

This guide is for users of the Global Call API writing applications that use ISDN technology. This
guide provides Global Call ISDN-specific information only and should be used in conjunction with
the Global Call API Programming Guide and the Global Call API Library Reference that describe
the generic behavior of the Global Call APIL.

Intended Audience

This guide is intended for:

¢ Distributors

¢ System Integrators

Toolkit Developers

Independent Software Vendors (ISVs)
Value Added Resellers (VARs)
Original Equipment Manufacturers (OEMs)

This publication assumes that the audience is familiar with the Windows* and Linux* operating
systems and has experience using the C programming language.

How to Use This Publication

Refer to this guide after you have installed the system software that includes the Global Call
software.
This guide is divided into the following chapters:

e Chapter 1, “ISDN Overview” gives a brief introduction to ISDN technology for novice users.

¢ Chapter 2, “Global Call Architecture for ISDN” describes how Global Call can be used with
ISDN technology and provides an overview of the architecture.
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Chapter 3, “ISDN Call Scenarios” provides some call scenarios that are specific to ISDN
technology.

Chapter 4, “ISDN-Specific Operations” describes how to use the Global Call API to perform
ISDN-specific operations, such sending a Progress message to the network, retrieving D
channel status, overlap sending etc.

Chapter 6, “Building Global Call ISDN Applications” provides guidelines for building Global
Call applications that use ISDN technology.

Chapter 7, “Debugging Global Call ISDN Applications” provides information for debugging
Global Call applications that use ISDN technology.

Chapter 8, “ISDN-Specific Function Information” describes the additional functionality of
specific Global Call functions used with ISDN technology.

Chapter 9, “ISDN-Specific Parameter Reference” provides a reference for ISDN-specific
parameter set IDs and their associated parameter IDs.

Chapter 10, “ISDN-Specific Data Structures” provides a data structure reference for ISDN-
specific data structures.

Chapter 11, “ISDN-Specific Event Cause Values” provides descriptions of ISDN-specific
event cause codes.

Chapter 12, “Supplementary Reference Information” provides supplementary information
including technology references and IE and message type formats for DPNSS.

A Glossary and an Index can be found at the end of the document.

Related Information

Refer to the following documents and web sites for more information about developing
applications that use the Global Call API:

® Global Call API Programming Guide
e Global Call API Library Reference
* http://developer.intel.com/design/telecom/support/ (for technical support)

* http://www.intel.com/network/csp/ (for product information)
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ISDN

Overview 1

1.1

1.2

This chapter provides a brief overview of Integrated Services Digital Network (ISDN) technology.
It is a high-level description of the technology and does not intended to provide details of any
aspect of ISDN technology. Some references to where more detailed information can be obtained
are provided.

Topics covered by this chapter include:

¢ ISDN Definition. . ... ..ottt 17
¢ ISDN Features and Benefits .......... ... .. .. . . i 17
® ISDN Signaling COonCepts . . . . ..ottt ettt et e et 19
¢ Comparison of ISDN and Analog Connections ................c..c.ooveuen.... 21
e Establishing ISDN Connections . ............c.ouuuiinininnenenennunenen 22

ISDN Definition

The Integrated Services Digital Network (ISDN) is a collection of internationally accepted
standards for defining interfaces and operation of digital switching equipment for the transmission
of voice, data, and signaling. ISDN has the following characteristics:

¢ ISDN makes all transmission circuits end-to-end digital
¢ ISDN adopts a standard out-of-band signaling system
¢ ISDN brings significantly more bandwidth to the desktop

ISDN Features and Benefits

The Integrated Services Digital Network (ISDN) is a digital communications network capable of
carrying all forms of digitized data (voice, computer and facsimile) between switched end points.
This network is a digital-switched system that makes a connection only when requested.

Control over switched connections is provided by a protocol of messages that pass between the two
ends of the digital link. Any type of equipment can be connected to an ISDN, provided the
equipment is capable of generating a digital bit stream that conforms to ISDN standards.
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ISDN technology offers the benefits inherent in digital connectivity such as fast connection (setup
and tear-down), fast Direct Dialing In service (DDI), and fast Automatic Number Identification
(ANI) acquisition. In addition, ISDN Primary Rate Interface (PRI) applications can take advantage
of the following features, if offered by the network (see Section 3.1, “General ISDN Call
Scenarios”, on page 37, for details):

Two B Channel Transfer (TBCT)
Enables a user to request the switch to connect together two independent calls on the user’s
interface. The user who made the request is released from the calls and the other two users are
directly connected. This feature is supported for the SESS and 4ESS protocols; see
Section 3.1, “General ISDN Call Scenarios”, on page 37 for details. The feature is also
supported by the Q.SIG protocol.

Non-Call Associated Signaling (NCAS)
Allows users to communicate via user-to-user signaling without setting up a circuit-switched
connection (this signaling does not occupy B channel bandwidth). A temporary signaling
connection is established (and cleared) in a manner similar to the control of a circuit-switched
connection. This feature is supported for the SESS protocol. For details, see Section 3.1,
“General ISDN Call Scenarios”, on page 37.

Vari-A-Bill
A flexible billing option enabling a customer to modify the charge for a call while the call is in

a stable state (for example, between answer and disconnect). This feature is available from the
AT&T* network only.

ANI-on-demand
Allows the user to request a caller ID number to identify the origin of the call, when necessary.
Applies to AT&T* only.

Non-Facility Associated Signaling (NFAS)
Provides support for multiple ISDN spans from a single D channel. See the Release Catalog
for your operating system for the products that support the NFAS D channel.

Direct Dialing In (DDI)
A service, also called Dialed Number Identification Service (DNIS), that allows an outside
caller to dial an extension within a company without requiring an operator’s assistance to
transfer the call.

User-to-User Information
The ability to include an information element (IE) in setup, connect, or disconnect messages.

Call-by-Call service selection
This feature allows the user to access different services, such as an 800 line or a WATS line, on
a per call basis.

LAP-D Layer 2 Access
Known as the data link layer, this feature provides reliable transfer of data across the physical
link and sends blocks of frames with the necessary synchronization, error control, and flow
control.
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1.3

1.3.1

1.3.2

ISDN Overview

ISDN Signaling Concepts

This section provides high-level information about ISDN signaling. Topics include:
¢ Signaling Overview
* Framing
¢ Data Link Layer Frames

e Network Layer Frames

Signaling Overview

ISDN protocols use an out-of-band signaling method, carrying signaling data on a channel or
channels separate from user data channels. This means that one signaling channel (D channel)
carries signaling data for more than one bearer channel (B channel). This signaling technique is
referred to as common channel signaling (CCS). Signaling data carries information such as the
current state of the channel (for example, whether the telephone is on-hook or off-hook). Common
channel signaling allows the transmission of additional information, such as ANI and DNIS digits,
over the signaling channel.

An ISDN Primary Rate Interface (PRI) trunk provides a digital link that carries some number of
TDM (Time Division Multiplexed) channels:

e a T-1 trunk carries 24, 64 Kbit channels — 23 voice/data channels (B channels) and one
signaling channel (D channel), on a single 1.544 MHz digital link

e an E-1 trunk carries 32, 64 Kbit channels — 30 voice/data channels and two additional
channels: one signaling channel (D channel) and one framing channel to handle
synchronization, on a single 2.048 MHz digital link.

The ISDN digital data stream contains two kinds of information: user data and signaling data used
to control the communication process. For example, in telephony applications user data is digitally
encoded voice data. Voice data from each time slot is routed to a separate B channel. Signaling data
carries information such as the current state of the channel (for example, whether the telephone is
on-hook or off-hook). The signaling information for all B channel information is routed to the

D channel of the device.

The primary rate implementations provided by Global Call comply with most switch protocols
worldwide. For the most up-to-date list of available protocols, contact your nearest Sales Office or
visit our web site.

Framing

A single frame contains information from each of the B channels and from the D channel,
providing a “snapshot” of the data being transmitted at any given time. A frame can be in one of
several formats. The frames contain eight bits of information about each time slot or channel.
Different frame formats are supported in different networks to provide a variety of added features
or benefits.
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1.3.3

Figure 1.

1.3.4

Figure 2.

20

The following frame formats are supported by Global Call ISDN products:
e ESF frame (Extended Superframe)

* D4 frame (Superframe)
e CEPT multiframe (with or without CRC4)

Data Link Layer Frames
The frames that are transmitted over the Data Link Layer (Layer 2) contain information that
controls the setup, maintenance and disconnection between the two physically connected devices

as shown in Figure 1.

Layer 2 Frame (D Channel)

Bits: 8 16 16 Variable 16 8

Flag Address Control Information FCS Flag

Network Layer Frames

The Data Link Layer prepares the way for the transmission of Network Layer (Layer 3) frames of
data as shown in Figure 2.

Layer 3 Frame (D Channel)

Layer2 | Flag Address Control Information FCS Flag
Layer 3 _Prc_>to_co| Call Reference| Message Information Elements
Discriminator Value Type

In general, the message format for Layer 3 frames comprises variable length fields with the
following format:

Protocol discriminator
Identifies the protocol type used to handle Layer 3 messages

Call Reference Value (CRV)
A valued assigned to a call, by the network, for the duration of the call

Message type
The set of messages used for establishing, controlling and tearing down a call

Information elements (IEs)
Used with the message to provide additional information on the type and requirements of the
call
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1.4 Comparison of ISDN and Analog Connections

ISDN messages can be thought of as a digital equivalent to the analog signaling used to
communicate status and connection information across an analog network. Establishing ISDN
connections can be related to establishing analog connections as described in Table 1:

Table 1. Comparison of ISDN and Analog Connections

Step ISDN Connection Analog Connection
1 The calling party decides to make a call. The calling party goes “off-hook.
(See Note below.)
2 The calling party sends digital address The calling party “dials” the called party’s
information to the local Central Office phone number.
(CO).

Note: Steps 1 and 2 are the equivalent of
the ISDN setup message.

3 The CO accepts the digital address and The CO receives the dialed digits and
interconnects local and long-distance attempts to connect to the called party.
circuits, on demand, to reach the called
party.

4 The called party receives this address The calling party receives either “ringback” or

information and responds by sending the | “busy” signal.
calling party an Alerting or Progress

message.
5 If the called party accepts the call, a The called party “goes off-hook” to answer the
Connect message is sent to the calling call and the parties are connected.

party and the parties are connected.

Many ISDN calls are digital from end-to-end, but a majority are still analog at the ends of the
connections. That is, one end or the other connects to a Plain Old analog Telephone Service
(POTS). In addition, the call may be routed over both digital and analog links. In these cases, in-
band signaling techniques can be used in addition to ISDN signaling so that an application can
obtain good feedback from the network regardless of the type of intermediate connections.

Call progress using audio tones is generally not used for digital protocols. The called party’s
condition is reported using signaling instead of call progress tones. However, call progress tone
detection is desirable for digital circuits for protocols that do not have the capability to report call
progress using signaling and when the connection traverses analog lines. For example:

* When a CO is in the telephone path and it cannot transmit the called party’s condition, the busy
tone is the only way to recognize a busy condition.

* For telephone circuits that include analog links, the local line may not have access to all of the
digital signaling information.

To use call progress in this manner, use the call progress feature in the voice library after issuing

the ge_MakeCall( ) function. See also Section 2.5, “Resource Association and System
Configurations”, on page 31.
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1.5.1

1.5.2
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Establishing ISDN Connections

This section provides pointers for ordering ISDN Primary Rate service and establishing a
connection between the Intel® Dialogic® digital network interface boards and the Network
Termination Unit (NTU).

Topics include:

* Ordering Service

¢ Establishing Connections to a NTU

Ordering Service

When ordering your ISDN service from a carrier, keep the following points in mind when talking
to a service representative:

* Be specific when describing the kinds of service options you want. Your carrier may offer
options that the representative did not mention.

¢ Find out as much as you can about the setup and connection (turn-up) process.

¢ Be sure to find out which aspects of service your carrier is responsible for and which aspects
are your responsibility. Carriers may offer end-to-end coverage, or responsibility for the lines
may lie with several different companies. Not knowing who to contact in the case of
difficulties can delay repairs and impact productivity.

¢ For your customer-site equipment, have available: the manufacturer’s name, equipment
numbers, and equipment registration numbers for each piece of equipment.

Consider hiring a third party telecommunications or telephone consultant to coordinate service
with a carrier. Also, consider delegating parts of the service acquisition process to others. Although
these options may involve additional costs, the installation process is streamlined by enlisting the
help of someone knowledgeable about the service ordering procedure.

Establishing Connections to a NTU

The Network Termination Unit (NTU) is usually the first piece of equipment on the customer
premises that connects to the ISDN line. Customer equipment must be cabled to the NTU. Intel
Dialogic does not supply a board-to-NTU cable. You must either purchase one from your supplier
or build one yourself. If you are building your own cable, it must fit the following specifications:

Characteristic Recommendation or Requirement

Cable Type The recommended cable type is twisted-pair cable in which each of the two pairs is
shielded and the two pairs have a common shield as well. Shielding helps prevent noise
and the twisting helps prevent crosstalk.

Connectors The cable connects to the board via an 1ISO8877 Modular connector on the front or rear
bracket of the board. See your NTU documentation for more information.

When building your NTU-to-board cable, be sure you understand how the NTU documentation has
labeled NTU pinouts for transmit and receive to local equipment.
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Be sure to test your cable after you have built and installed it. The green LEDs on the rear of the
Digital Network Interface board bracket turns on when the board firmware has been downloaded
and the board is receiving clocking and synchronization information from the network.

Note: If the pinout appears correct but you receive a red and green light, the transmit and receive may
have to be switched on one end.
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Global Call Architecture for ISDN 2

This chapter describes the Global Call software architecture when using ISDN technology and
provides a high-level description of how the Global Call API can be used to develop call control
applications that use ISDN. Topics include:

¢ Global Call Architecture When Using ISDN .. ... ... .. ... .. iia.. 25
¢ Default Channel States for DM3 and Springware Boards. .. .................... 26
¢ Handling ISDN Calls in Asynchronous Mode . ........... .. .. ... .. .. .. ... 27
¢ Handling ISDN Calls in Synchronous Mode . ............ ... ... oo, 29
¢ Resource Association and System Configurations . ...............c..c.o.uen... 31
e Responding to ISDN EVents . . ... ..o i 31
e ISDN-Specific Extension IDs ... ... . 35

2.1 Global Call Architecture When Using ISDN

Figure 3 shows the Global Call software architecture with the two key elements from an ISDN
viewpoint highlighted:

¢ The Global Call API is a library of functions that provide primarily call control, but also
operation and maintenance functionality to applications.

¢ The underlying ISDN call control library provides the interface between the network and the
Global Call API library.

See the Global Call API Programming Guide for more information on the Global Call architecture.
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Figure 3. Global Call Architecture When Using ISDN

2.2

26

User Application

A A

Global Call API

A A A A A A

\ 4 \ 4 4 4 \ 4 \ 4
Call Control Libraries

Other
Libraries

ICAPI | PDKRT | ISDN | DM3CC | SS7 IP

A A 4 A A A

\ 4 Y \4 \ 4 \ 4 \ 4

<> Device Driver Operating Systems
A 4
| Firmware | Firmware
Network Interface Network Interface

| | A

\ 4

PSTN

Default Channel States for DM3 and Springware
Boards

When using DM3 boards, following firmware download, by default the data link channel (D
channel) is in a DOWN state and all bearer channels (B channels) are "out of service". When
gc_OpenEx( ) is executed on a device, the firmware attempts to bring up the D channel and place
the B channel associated with the device "in service". If the firmware succeeds, the B channel is
placed in the Idle state and can be used for call control. When the application uses gc_Close( ) to
close the B channel, the B channel returns to "out of service".

When using Springware PRI boards, following firmware download, by default the data link
channel (D channel) is in the UP state, assuming there are no blocking alarms on the trunk, and all
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2.3.1

Global Call Architecture for ISDN

bearer channels (B channels) are "in service". When using Springware BRI boards, the D channel
must be explicitly put in the UP state using a call to the cc_SetDChanCfg( ) function (a call

control library function).

Handling ISDN Calls in Asynchronous Mode

The following topics describe the Global Call API functions and events used when processing

ISDN calls in asynchronous mode:

¢ ISDN Inbound Calls in Asynchronous Mode
¢ ISDN Outbound Calls in Asynchronous Mode
¢ ISDN Call Termination in Asynchronous Mode

ISDN Inbound Calls in Asynchronous Mode

Table 2 describes the sequencing of function calls and the messages exchanged with the ISDN
carrier during an asynchronous mode inbound call. The items denoted by the dagger symbol () are
optional functions/events. To prevent interruptions by events that the application does not want to

respond to, some events can be masked.

Table 2. ISDN Inbound Call Setup in Asynchronous Mode

Global Call ISDN Technology Guide — November 2003

Function/Event

Action/Description

gc_WaitCall( )

Issued once after line device opened with gc_OpenEXx( )
Incoming calls are unblocked

GCEV_OFFERED

Indicates arrival of an incoming call;
A Setup message was received from the network;
Proceeding message sent to network:

* When using Springware boards, by default, the Proceeding
message is automatically sent to the network
* When using DM3 boards, by default, the application must
explicitly use the ge_CallAck( ) function to send the
Proceeding message
Note: The application may connect a voice resource channel to
the B channel at this time.

gc_GetDNIS( )t

Request DNIS information.
Information returned is stored in a buffer.

gc_GetANI()t

(when using Springware or DM3 boards)
OR

gc_ReqANI( )t

(when using Springware boards only)

Information returned is stored in a buffer.
Request ANI information.

gc_CallProgress( )t
(when using Springware boards only)

Progress message sent to acknowledge that the call was
received.

No response expected from network.

GCEV_CALLPROGRESSt

Termination event

1 indicates an optional function or event
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Table 2. ISDN Inbound Call Setup in Asynchronous Mode (Continued)

2.3.2

Function/Event

Action/Description

gc_AcceptCall( )t

Alerting message sent to acknowledge that call was received but
called party has not answered.

GCEV_ACCEPTY

Termination event - indicates call received, but not yet answered.

gc_AnswerCall()

Note: Application may connect a voice resource channel to the
B channel.

Connect message sent to connect call to called party (answer

inbound call)

Calling party may respond with a Connect Acknowledged

message

GCEV_ANSWERED

Termination event - indicates inbound call connected
Causes transition to Connected state.

1 indicates an optional function or event

ISDN Outbound Calls in Asynchronous Mode

Table 3 describes the sequencing of function calls and the messages exchanged with the ISDN
carrier during an asynchronous mode outbound call. The items denoted by the dagger symbol ()
are optional events that may be reported to the application for specific signaling protocols.

Table 3. ISDN Outbound Call in Asynchronous Mode

2.3.3

28

Function/Event

Action/Description

gc_MakeCall( )

Requests a connection using a specified line device; a CRN is
assigned and returned immediately.

Setup message is sent to network.

GCEV_PROCEEDINGt

Event indicates that a Proceeding message was received from the
network.

GCEV_PROGRESSINGTt

Event indicates that Progress message was received from network.
Multiple events of this type may be received within a call. The
application may assign a voice resource to detect the in-band tones.

GCEV_ALERTINGt

Event indicates that an Alerting message was received from
network indicating that the remote end was reached but a
connection has not been established.

GCEV_CONNECTED

Event indicates that a Connect message was received from
network. Indicates successful completion of gc_MakeCall( ).

T indicates an optional event

ISDN Call Termination in Asynchronous Mode

Table 4 describes the sequencing of function calls and the messages exchanged with the ISDN
carrier during an asynchronous mode call termination.
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Table 4. Call Termination in Asynchronous Mode

Function/Event

Action/Description

Disconnect message received when call is terminated by network.

GCEV_DISCONNECTED

Unsolicited event generated when call is terminated by network;
initiates transition to Disconnected state.

gc_DropcCali()

Disconnects call specified by CRN.

GCEV_DROPCALL

Termination event - signals that call is disconnected and initiates
transition to Idle state.

gc_ReleaseCall( )

Issued to release all resources used for call; network port is ready
to receive next call. Causes transition to Null state.

24 Handling ISDN Calls in Synchronous Mode

The following topics describe the Global Call API functions and events used when processing

ISDN calls in synchronous mode:

¢ ISDN Inbound Calls in Synchronous Mode
¢ ISDN Outbound Calls in Synchronous Mode
¢ ISDN Call Termination in Synchronous Mode

241 ISDN Inbound Calls in Synchronous Mode

Table 5 describes the sequencing of function calls and the messages exchanged with the ISDN
carrier during a synchronous mode inbound call. The items denoted by the dagger symbol () are
optional functions/events or maskable events that may be reported to the application for specific

signaling protocols.

Table 5. ISDN Inbound Call Setup in Synchronous Mode

Function/Event

Action/Description

gc_WaitCall( ) Enables notification of an incoming call after line device opened with
gc_Open( ) or gc_OpenEx()
Incoming calls are unblocked

Incoming call A Setup message is received from the network

A Proceeding message is sent to network
* When using Springware boards, by default, the Proceeding
message is automatically sent to the network
* When using DM3 boards, by default, the application must explicitly
use the ge_CallAck( ) function to send the Proceeding message
Application may connect a voice resource channel to the B channel at
this time.

gc_GetDNIS()

Request DNIS information; information returned is stored in buffer.

1 indicates an optional function or event
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®
Table 5. ISDN Inbound Call Setup in Synchronous Mode
Function/Event Action/Description

gc_GetANI() t Information returned is stored in buffer.

gc_CallProgress() Progress message sent to acknowledge that call was received.
No response expected from network.

gc_AcceptCall() t Alerting message sent to acknowledge that a call was received but
called party has not answered.

gc_AnswercCall( ) Application may connect a voice resource channel to the B channel.
Connect message sent to connect call to called party (answer inbound
call).
Calling party may respond with a Connect Acknowledged message.

1 indicates an optional function or event

24.2 ISDN Outbound Calls in Synchronous Mode

See Table 6 for the sequencing of function calls and the messages exchanged with the ISDN carrier
during a synchronous mode outbound call. The items denoted by the dagger symbol () are
optional events that may be reported to the application for specific signaling protocols.

Note: When using the synchronous programming model, the application must handle unsolicited events
unless the events are masked or disabled. Refer to the gc_SetEvtMsk( ) function description in the
Global Call API Library Reference for a list of maskable events.

Table 6. ISDN Outbound Call in Synchronous Mode

Function/Event Action/Description

gc_MakecCall( ) Requests a connection using a specified line device; a CRN is
assigned and returned immediately.

Setup is message sent to network

GCEV_PROCEEDINGt Event indicates that a Proceeding message was received from the
network.
GCEV_PROGRESSING T Event indicates that a Progress message was received from

network. Multiple events of this type may be received within a call.
The application may assign a voice resource to detect the in-band
tones.

GCEV_ALERTING t Event indicates that an Alerting message was received from
network indicating that the remote end was reached but a
connection has not been established.

When the call is answered, gc_MakeCall( ) returns.

Completion of gc_MakeCali( ) Connect message was received from network.

1 identifies an optional event

243 ISDN Call Termination in Synchronous Mode

Table 7 describes the sequencing of function calls and the messages exchanged with the ISDN
carrier during a synchronous mode call termination.
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Table 7. Call Termination in Synchronous Mode

2.5

2.6

Function/Event Action/Description

Disconnect message received when call is terminated by network.

GCEV_DISCONNECTED Unsolicited event - generated when a call is terminated by the
network; initiates transition to Disconnected state.

Release message is sent to network.
Network responds with Release Complete message.

gc_DropcCall() Disconnects call specified by CRN.

gc_ReleaseCall( ) Issued to release all resources used for a call; network port is ready
to receive the next call. Causes transition to Null state.

Resource Association and System Configurations

Typically, in ISDN environments, calls do not require voice resources for ISDN signaling.
However, voice resources may be used when the call is not end-to-end ISDN and in-band signaling
information is to be collected.

Using Global Call ISDN products, applications can control Primary Rate line connectivity. The
Global Call ISDN boards can be configured as terminating devices or installed in a variety of
drop-and-insert configurations.

In a terminating configuration, incoming or outgoing calls on ISDN lines are processed by
supported resource boards (such as voice boards). In a drop-and-insert configuration, incoming and
outgoing calls (on individual channels) can either be processed by supported resource boards or
passed on to additional network boards. Calls can also be both processed by supported resource
boards and passed on to additional network boards, as well.

Global Call ISDN products can be placed in a variety of drop-and-insert configurations, providing
all the features and benefits of terminate configurations, plus the ability to access an operator or
another call. Drop-and-insert configurations allow calls to be passed from one network module
(such as the DT1/240SC board) to another network module.

For each call, whether an inbound or an outbound call, the entity making the call is the “calling
party” and the entity receiving the call is the “called party”. For an inbound call, the calling party is
eventually connected to a central office (CO) that connects to the Customer Premises Equipment
(CPE) of the called party.

Responding to ISDN Events

The receipt of an ISDN message or event may require taking the action described in Table 8 to
retrieve information or to set up the channel for the next call. The following descriptions
supplement the event descriptions listed in the Global Call API Library Reference manual.
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Table 8. Responding to ISDN Events

Event

Description/Action

GCEV_CALLINFO
when using both Springware and DM3 boards

Unsolicited ISDN event (not maskable) generated when an
incoming Information message is received.

Use gc_GetCalllnfo( ) function to retrieve call information.

GCEV_EXTENSION with

ext_id = GCIS_EXEV_CONGESTION when
using Springware boards

ext_id = GCEV_CONGESTION event when
using DM3 boards

Unsolicited ISDN event (not maskable) generated when an
incoming Congestion message is received indicating that the
remote end is not ready to accept inbound user information.

Use gc_GetCallinfo( ) function to retrieve call information.

GCEV_D_CHAN_STATUS
when using both Springware and DM3 boards

Unsolicited ISDN even (not maskable) generated when the
status of the D channel changes as a result of an event on
the D channel.

Use gc_GetLineDevState( ) function to retrieve D channel
status.

Use gc_Resultinfo( ) function to retrieve a cause code and
a description of the cause.

GCEV_EXTENSION with
ext_id = GCIS_EXEV_DIVERTED
when using Springware boards

Note: Not supported when using DM3 boards.

Unsolicited ISDN event generated when a NAM with divert

information is received. Indicates that an outbound call was
successfully diverted to another station (DPNSS and Q.SIG
protocols only).

Use gc_GetCallinfo( ) function to retrieve call information.

GCEV_EXTENSION with

ext_id = GCIS_EXEV_FACILITY
when using Springware boards
ext_id = GCEV_FACILITY event
when using DM3 boards

Unsolicited ISDN event (not maskable) generated when an
incoming Facility Request message is received.

Use gc_GetSiginfo( ) function to retrieve call information.

GCEV_EXTENSION with
ext_id = GCIS_EXEV_FACILITY_ACK
when using Springware boards

Note: Not supported when using DM3 boards.

Unsolicited ISDN event (not maskable) generated when an
incoming FACILITY_ACKNOWLEDGEMENT message is
received.

Use gc_GetCallinfo( ) function to retrieve call information.

GCEV_EXTENSION with
ext_id = GCIS_EXEV_FACILITY_REJ
when using Springware boards

Note: Not supported when using DM3 boards.

Unsolicited ISDN event (not maskable) generated when an
incoming FACILITY_REJECT message is received.

Use gc_GetCallinfo( ) function to retrieve call information.

GCEV_HOLDACK

when using DM3 boards (all supported ISDN
protocols) and Springware boards (BRI,
DPNSS and Q.SIG protocols only)

Termination event for ISDN gc_HoldCall( ) function
generated when a Hold Call request is acknowledged
successfully.

GCEV_HOLDCALL

when using DM3 boards (all supported ISDN
protocols) and Springware boards (BRI,
DPNSS and Q.SIG protocols only)

Unsolicited event (not maskable) generated when the Hold
Call request was acknowledged by the remote end and the
call is in the Hold state.

Respond with a gc_HoldAck( ) or gc_HoldRej( ) function.

GCEV_HOLDREJ

when using DM3 boards (all supported ISDN
protocols) and Springware boards (BRI,
DPNSS and Q.SIG protocols only)

Termination event for ISDN gc_HoldCall( ) function
generated when a Hold Call request is rejected successfully.

No action required.
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Table 8. Responding to ISDN Events (Continued)

Event

Description/Action

GCEV_EXTENSION with

ext_id = GCIS_EXEV_L2FRAME
when using Springware boards
ext_id = GCEV_L2FRAME event
when using DM3 boards

Termination ISDN event (not maskable) generated when an
incoming data link layer 2 access message is received.

Use gc_GetFrame( ) function to retrieve the received frame.

GCEV_EXTENSION with
ext_id = GCIS_EXEV_L2NOBFFR
when using Springware boards

Note: Not supported when using DM3 boards.

Termination ISDN event (not maskable) generated when no
free space (buffer) is available for an incoming layer 2 access
message.

Use gc_GetCallinfo( ) function to retrieve call information.

GCEV_EXTENSION with
ext_id = GCIS_EXEV_NOTIFY
when using Springware boards
ext_id = GCEV_NOTIFY event
when using DM3 boards

Termination ISDN event (not maskable) generated when an
incoming Notify message is received.

Use gc_GetCallinfo( ) function to retrieve call information.

GCEV_EXTENSION with
ext_id = GCIS_EXEV_NOUSRINFOBUF
when using Springware boards

Note: Not supported when using DM3 boards.

Termination ISDN event (not maskable) indicates that the
incoming user-to-user information element (UUI) is
discarded. An incoming UUI is not accepted until the existing
UUl is read by the application.

No action required.

GCEV_NSI
when using Springware boards

Note: Not supported when using DM3 boards.

Termination ISDN event (not maskable) generated when a
Network Specific Information (NSI) message is received
(DPNSS and Q.SIG protocols only).

Use gc_GetCallinfo( ) function to retrieve call information.

GCEV_PROCEEDING
when using both Springware and DM3 boards

Termination ISDN event (enabled by default) generated
when an incoming Proceeding message is received.

Use gc_SetEvtMsk( ) function to clear the mask so that the
application is notified when the event occurs.

GCEV_PROGRESSING
when using both Springware and DM3 boards

Termination ISDN event (enabled by default) generated
when an incoming Progress message is received.

Use gc_SetEvtMsk( ) function to mask event.

GCEV_REQANI
when using Springware boards

Note: Not supported when using DM3 boards.

Termination event for ISDN gc_ReqANI( ) function
generated when ANI information is received from network.
(Applies to AT&T* ANI-on-demand feature only.)

No action required.

GCEV_RESETLINEDEV
when using both Springware and DM3 boards

Termination event for the asynchronous mode
gc_ResetLineDev( ) function.

Application must issue a new gc_WaitCall( ) function to
receive the next incoming call on the channel.

GCEV_RESTARTFAIL
when using both Springware and DM3 boards

Termination event for ISDN indicating that the
gc_ResetLineDev( ) function failed.

Use the gc_ResultValue( ) function to retrieve the reason
for failure.

GCEV_RETRIEVEACK

when using DM3 boards (all supported ISDN
protocols) and Springware boards (BRI,
DPNSS and Q.SIG protocols only)

Termination event for ISDN gc_RetrieveCall( ) function
generated when a Retrieve Call request is acknowledged
successfully.

No action required.

Global Call ISDN Technology Guide — November 2003

33



Global Call Architecture for ISDN

34

Table 8. Responding to ISDN Events (Continued)

Event

Description/Action

GCEV_RETRIEVECALL

when using DM3 boards (all supported ISDN
protocols) and Springware boards (BRI,
DPNSS and Q.SIG protocols only)

Unsolicited event (not maskable), generated when the call is
retrieved successfully from the HOLD state.

Use the gc_RetrieveAck( ) or the gc_RetrieveRej( )
function to respond.

GCEV_RETRIEVEREJ

when using DM3 boards (all supported ISDN
protocols) and Springware boards (BRI,
DPNSS and Q.SIG protocols only)

Termination event for ISDN gc_RetrieveCall( ) function
generated when a Retrieve Call request is rejected
successfully.

No action required.

GCEV_SETBILLING
when using Springware boards

Note: Not supported when using DM3 boards.

Termination event for ISDN gc_SetBilling( ); generated
when billing information for the call is acknowledged by the
network. (Applies to AT&T* ANI-on-demand feature only.)

No action required.

GCEV_SETCHANSTATE
when using both Springware and DM3 boards

Termination event for the asynchronous mode
gc_SetChanState( ) function.

Unsolicited event (not maskable) generated when the status
of the B channel changes or a Maintenance message is
received from the network.

Use gc_GetLineDevState( ) to retrieve B channel status.
Use gc_ResultValue( ) and gc_ResultMsg( ) to retrieve a
cause code and a description of the cause.

GCEV_SETUP_ACK
when using both Springware and DM3 boards

Termination ISDN event (enabled by default) generated
when an incoming setup ACK (acknowledge) message is
received.

No action required.

GCEV_TRANSFERACK when using
Springware boards

Note: Not supported when using DM3 boards.

Termination ISDN event (enabled by default) generated
when a Transfer acknowledge message is received from the
network (DPNSS and Q.SIG protocols only). Indicates that
the network accepted a request to transfer a call.

No action required.

GCEV_TRANSFERREJ when using
Springware boards

Note: Not supported when using DM3 boards.

Termination ISDN event (enabled by default) generated
when a Transfer Reject message is received from the
network (DPNSS and Q.SIG protocols only). Indicates that
the network rejected a request to transfer a call.

No action required.

GCEV_TRANSIT
when using both Springware and DM3 boards

Termination ISDN event (enabled by default) generated
when messages are sent via a call transferring party to the
destination party after a transfer call connection is completed
(DPNSS and Q.SIG protocols only).

No action required.

GCEV_USRINFO
when using both Springware and DM3 boards

Termination ISDN event (not maskable) generated when an
incoming User Information message is received; for example
in, response to a gc_SndMsg( ) function call in which the
msg_type specified is SndMsg_UsrInformation. Indicates
that a User-to-User Information (UUI) event is coming.

Use gc_GetCallinfo( ) function to retrieve call information.
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ISDN-Specific Extension IDs

Global Call provides a common interface to multiple network interface libraries for features that
are abstracted across multiple call control libraries. The Feature Transparency and Extension (FTE)
module of Global Call provides the flexibility to extend the Global Call API to access all
technology or protocol-specific features unique to any given network interface. For further details,
refer to the Global Call API Programming Guide.

To use one of these supported features directly through the Global Call API, the gc_Extension( )
function is called with an extension function identifier, ext_id, defined in this section for ISDN. If
the extension function is supported and called in asynchronous mode, relevant information or
network event notification is returned via the call control library through an extension event,
GCEV_EXTENSION. For more information on the gc_Extension( ) function and
GCEV_EXTENSION, refer to the Global Call API Programming Guide.

Table 9 gives provides a list of the extension IDs for ISDN and indicates whether the ID is
supported in synchronous and/or asynchronous mode, and if there are termination events.

Table 9. ISDN Extension IDs

Termination

Extension ID Mode
Event

GCIS_EXID_CALLPROGRESS when using Springware boards Sync No

Note: When using DM3 boards, call progress can be sent using
gc_SndMsg( ).

GCIS_EXID_GETBCHANSTATE when using Springware boards Sync No

Note: When using DM3 boards, B channel state can be retrieved using
gc_GetLineDevState( ).

GCIS_EXID_GETDCHANSTATE when using Springware boards Sync No

Note: When using DM3 boards, D channel state can be retrieved using
gc_GetLineDevState( ).

GCIS_EXID_GETDLINKSTATE when using Springware boards Sync, No
GCIS_EXID_GETENDPOINT when using Springware boards Sync No
Note: When using DM3 boards, retrieving CES and SAPI is not

supported.
GCIS_EXID_GETFRAME when using Springware boards Sync No

Note: When using DM3 boards, ISDN frames can be retrieved using
gc_GetFrame().
GCIS_EXID_GETNETCRV when using Springware boards Sync No

Note: When using DM3 boards, the CRV can be retrieved using
gc_GetNetCRV( ).

GCIS_EXID_GETNONCALLMSG when using Springware boards Sync No

Note: When using DM3 boards, retrieving information associated with
the global and null CRN is not supported.

GCIS_EXID_PLAYTONE when using Springware boards Sync, Yes
Note: When using DM3 boards, playing a user defined tone is not Async
supported.
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Table 9. ISDN Extension IDs

Extension ID Mode Termination
Event

GCIS_EXID_SETDLINKSTATE when using DM3 and Springware Sync, No
boards Async
Note: When using Springware boards, only Sync mode is supported.

When using DM3 boards, both the Sync and Async modes are

supported; the termination event in Async mode is

GCEV_EXTENSION.
GCIS_EXID_SNDFRAME when using Springware boards Sync No

Note: When using DM3 boards, sending frames can be achieved using
gc_SndFrame( ).

GCIS_EXID_SNDMSG Sync No
when using Springware boards

Note: When using DM3 boards, sending a non-call related message
can be achieved using gc_SndMsg( ).

GCIS_EXID_SNDNONCALLMSG when using Springware boards Sync No
Note: When using DM3 boards, sending non-call related messages is

not supported.
GCIS_EXID_STOPTONE when using Springware boards Sync, Yes
Note: When using DM3 boards, stopping the playing of a tone is not Async

supported.
GCIS_EXID_TONEREDEFINE when using Springware boards None Yes

Note: When using DM3 boards, redefining call progress tone attributes
is not supported.
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Call Scenarios 3

3.1

This chapter provides charts describing various call control scenarios, including call setup and tear
down, network and application initiated call termination, and requests for various ISDN services,
using both asynchronous and synchronous mode programming. The call scenarios are described in
the following categories:

e General ISDN Call SCenarios . ... ...t e eie 37
* DPNSS-Specific Call Scenarios ... .........ouiin ittt 77

General ISDN Call Scenarios

Generic ISDN call control scenarios include the following:

¢ BRI Channel Initialization and Start Up - User Side

¢ BRI Channel Initialization and Start Up - Network Side

¢ PRI Channel Initialization and Startup

¢ Network Initiated Inbound Call (Synchronous Mode)

¢ Network Initiated Inbound Call (Asynchronous Mode)

¢ Network-Terminated Call (Synchronous Mode)

¢ Network-Terminated Call (Asynchronous Mode)

* Network-Terminated Call When the Application Does Not Drop the Call
¢ Application-Initiated Outbound Call (Synchronous Mode)

¢ Application-Initiated Outbound Call (Asynchronous Mode)

* Aborting an Application-Initiated Call

¢ Application-Terminated Call (Synchronous Mode)

¢ Application-Terminated Call (Asynchronous Mode)

¢ Network-Rejected Outbound Call (Asynchronous Mode)

¢ Application-Rejected Inbound Call (Synchronous Mode)

¢ Application-Rejected Inbound Call (Asynchronous Mode)

¢ Glare - Call Collision

¢ Simultaneous Disconnect From Any State

e Network Facility Request - Vari-A-Bill (Asynchronous Mode)

* Network Facility Request - ANI-on-Demand on an Inbound Call

¢ Network Facility Request - Advice-of-Charge on Inbound and Outbound Calls
¢ Application Disconnects Call (Synchronous Mode)

¢ Network Facility Request - Two B Channel Transfer (Synchronous Mode)
¢ Non-Call Associated Signaling (Synchronous Mode)
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¢ Non-Call Associated Signaling (Synchronous Mode)

3.1.1 BRI Channel Initialization and Start Up - User Side

Figure 4 shows the scenario diagram.

Figure 4. BRI Channel Initialization and Start Up - User Side

Application DeYice State Firmware Network
Driver
|
gc_Open () NULL
- Return with Line
Device
gc_SetDChan Initialize Configures Protocol
Clg O > and BRI Station D
GCEV D CHAN Channel Settings
- STATUS | Establli_srll Data
< in
If Terminal = .
North American SPID Informatlog

GCEV_RCVTERM SME_TERM

REG_ACK Positive or Negative

«trposiive) | o Register Acknowledgement
GCEV_RCVTERM of SPID Information
REG_NACK
(if negative) ISDN_Unblock .
ge_WaitCall* Ts '”ﬁﬂm(?kg;"
Notes:

* Required for both Synchronous and Asychronous Programming Model.
This process is done once per download.
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3.1.2 BRI Channel Initialization and Start Up - Network Side

Figure 5 shows the scenario diagram.

Figure 5. BRI Channel Initialization and Start Up - Network Side

Application DeYice State Firmware Network
Driver
|
gc_Open () NULL
- Return with Line
Device
ge_SetDChan Initialize Configures Protocol
Clg O > and BRI Station D
Channel Settings
DATA_LINK_UP Establish Data
Link
If Terminal = CCEV_TERM SME_TERM
North American < -REGISTER < _REGISTER SPID Information

lgc_TermRegiste

Response() |ccev_revrermRres
(If Terminal = _ACK (if positive ack)

; / CCEV_RCVTERMREG]

North Amencan) _NACK (if negative ack)

> >
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3.1.3

Figure 6 shows the scenario diagram.

PRI Channel Initialization and Startup

Figure 6. PRI Channel Initialization and Start Up

40
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ISDN_Unblock_Ts

TE/NT implementation.

T
OOS at Power Up

F/W Place B Channel
to "IN" Service State
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MT_ACK

Incoming Call
Unblocked

** = Required for both Synchronous and Asychronous Programming Model
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3.14 Network Initiated Inbound Call (Synchronous Mode)

Figure 7 shows the scenario diagram.

Figure 7. Network Initiated Inbound Call (Synchronous Mode)

Application %er;cgf State Firmware Network
T
gc_WaitCall () NULL .
»{ISDN_Unblock_Ts Incoming Call
> Unblocked
Set_Up

<

B Channel Cut-Thru*
CALL_PROCEEDING|
»1 Proceeding
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CRN Assigned | CALL_INCOMING
Termination of [
~_gc_WaitCall ()

gc_GetDNIS ()

\ 4

Return Immediately
gc_GetANI () or with DNIS

gc_RegANI() [

(Optional)
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gc_CallProgress () |, With ANI

\ A

CALL_PROGRESS
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Call_Progress Information
] is Now Available) - Progress
Return Immediately No R e >
< o0 Response From
gc_CaIIIAck 0 CallRouting F/W to Driver
1
gc_RegMorelnfo () GetMorelnfo
gc_AcceptCall ()
(Optional) Call_Alert
— > CaII_AIert o Alerting
Accepted "

termination of Call_Alert_ACK
~_gc_AcceptCall () |

gc_AnswerCall ()

\ 4

B Channel Cut-Thru*
Call_Connect 1" GALL CONNECT | connect

Conn_ACK

termination of CALL_CONNECT_ACK|«
gc_AnswerCall ( )| CONNECTED [«

<

Note: * = Application May Connect a Voice Resource Channel to the B Channel
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3.1.5 Network Initiated Inbound Call (Asynchronous Mode)

Figure 8 shows the scenario diagram.

Figure 8. Network Initiated Inbound Call (Asynchronous Mode)

Application Deyice State Firmware Network
Driver
| |
gc_WaitCall () NULL Incoming Call
» ISDN_Unblock_Ts Unblocked
Set_Up

A

CALL_PROCEEDING
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Notes:
* = Application may connect a voice resource channel to the B channel
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3.1.6

Figure 9 shows the scenario diagram.

Figure 9. Network-Terminated Call (Synchronous Mode)
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ISDN Call Scenarios
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3.1.7

44

Figure 10 shows the scenario diagram.

Figure 10. Network-Terminated Call (Asynchronous Mode)

Network-Terminated Call (Asynchronous Mode)

intel.
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< Release**

Rel_Comp
IDLE
gc_DropCall () | Call Disconnected
i (Cause Value=0)

_ CALL CLEAR

 GCEV_DROPCALL [~

gc_ReleaseCall () NULL
> Call_Dealloc -~
F/W Releases CRN
Driver Releases CALL_DEALLOC_ACK
CRN Return <
Notes:

* = Firmware Must Ensure That Idle Code is Being Transmitted

** = Drop Call Sent After Release Complete is Received
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3.1.8
Drop the Call

ISDN Call Scenarios

Network-Terminated Call When the Application Does Not

Figure 11 shows the scenario diagram. In this scenario, the network requests to release the call but
the application does not do a drop call before the T.305 timer expires. The network issues a second
release request and the firmware automatically drops and releases the call. The CRN for the call is
still active however, and when a new call is received a second CRN is created so that there are two
active CRNs on the line device.

Figure 11. Network-Terminated Call When the Application Does Not Drop the Call

Note:

processing the call on the new CRN.

Global Call ISDN Technology Guide — November 2003

Application Deyice State Firmware Network
Driver
CONNECTED P Release
P CALL_DISCONNECTED
DISCONNECTED T.305 timer
expires
P GCEV_DISCONNECTED .
Application does Firmware drops
not issue and releases < Release
gc_DropCall ()... the call...
IDLE REL_Comp
P Setup
_ CALL_PROCEEDING |~ (new call)
OFFERED Proceeding
CALL_INCOMING
' GCEV_OFFERED
gc_DropCall() . (on new CRN)
(onold CRN)
Continue to
setup call with
new CRN

The recommendation in this scenario is to issue a gc_DropCall( ) on the old CRN and continue
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3.1.9 Application-Initiated Outbound Call (Synchronous Mode)

Figure 12 shows the scenario diagram.

Figure 12. Application-Initiated Outbound Call (Synchronous Mode)

Device

. State Firmware Network
Driver

Application
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> Set up
DIALING »

GCEV_PROCEEDING B Channel Cut-Thru* _ Proceeding
(1f Requested, Not Masked)| (<ALL PROCEEDING <

D CALL_PROGRESS Progress
Pl=1 (Interworking with <
a non-ISDN has occured
GCEV_PROGRESSING |  wjithin the Network)
(If Requested, Not Masked) j<

<
<

CALL PROGRESS | _ Progress
PI=2 (The Destination |™
GCEV_PROGRESSING User is Not ISDN)
(If Requested, Not Masked) [

< CALL_PROGRESS Progress
PI=8 (In-band Information [

is Now Available)
GCEV_PROGRESSING j«
Application May Assign A Voice (If Requested, Not Masked)

<

Resource to Detect the In-band Tone |

ALERTING . .
| Alerting Option
GCEV_ALERTING CALL_ALERT -
(If Requested, Not Masked) |

<
<

CONNECTED Connect

CALL_CONNECT

A

Termination of
gc_MakeCall ()

A

Notes:
* = Application may Connect a Voice Resource Channel to the B Channel
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3.1.10 Application-Initiated Outbound Call (Asynchronous Mode)

Figure 13 shows the scenario diagram.

Figure 13. Application-Initiated Outbound Call (Asynchronous Mode)

Application De?’ice State Firmware Network
Driver
I
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GCEV_PROCEEDING B Channel Cut-Thru* Proceeding
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<

Resource to Detect the In-band Tone [%
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ALERTING | Alerting Option
GCEV_ALERTING CALL_ALERT <
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CONNECTED Connect

CALL_CONNECT

GCEV_CONNECTED [%

<
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3.1.11 Aborting an Application-Initiated Call

Figure 14 shows the scenario diagram.

Note: B channel negotiation is not currently available.
When B channel negotiation is used in call setup, the application must select the
GCEV_PROCEEDING event as the termination point for the gc_MakeCall( ) function or use the

asynchronous programming model. The following scenario illustrates using the asynchronous
model to abort the gc_MakeCall( ) function.

Figure 14. Aborting an Application-Initiated Call

Application Deyice State Firmware Network
Driver
1
NULL
gc_MakeCall () . CRN Assigned
Call Outgoing CALL_OUTGOING

» (R t for Ch | X
(Request for Channel )V Set up

\ 4

DIALING

CALL_PROCEEDING :
GCEV_PROCEEDING (Network Wishes to Use a |« Proceeding

(Indicating the Network  I'5 hannel other than "X"
Requested Channel) |«

<
<

gc_DropCall () IDLE

»

Call Disconnected
(Cause Value = 1) | B Channel Disconnected
CALL_DISCONNECT

\ 4

Disc
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3.1.12 Application-Terminated Call (Synchronous Mode)

Figure 15 shows the scenario diagram.

Figure 15. Application-Terminated Call (Synchronous Mode)

Device State Firmware Network

Application
i Driver

|
CONNECTED

Call_Disconnected
(Cause Value = 0)

>

IDLE

B Channel Disconnected
CALL_DISCONNECT

gc_DropCall ()

»

> Disc -~
gc_DropCall () R Release
g Termination of -
gc_DropCall ()
< _ CALL CLEAR Rel Comp
ISDN Block_Ts Incoming Call
— > Unblocked

gc_ReleaseCall ()
> Call_Dealloc

A 4

NULL

F/W Releases CRN

Driver Releases CALL_DEALLOC_ACK
CRN Return <

A
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3.1.13 Application-Terminated Call (Asynchronous Mode)

Figure 16 shows the scenario diagram.

Figure 16. Application-Terminated Call (Asynchronous Mode)

Application DeYice State Firmware Network
Driver
|
CONNECTED
ge_DropCall () | call_Disconnected

>

(Cause Value = 0)

IDLE

B Channel Disconnected
CALL_DISCONNECT
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GCEV_DROPCALL }=
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NULL
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Driver Releases CALL_DEALLOC_ACK
CRN Return <

A
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ISDN Call Scenarios

3.1.14 Network-Rejected Outbound Call (Asynchronous Mode)

Figure 17 shows the scenario diagram.

Figure 17. Network-Rejected Outbound Call (Asynchronous Mode)
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i Driver
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F/W Releases CRN
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3.1.15 Application-Rejected Inbound Call (Synchronous Mode)

Figure 18 shows the scenario diagram.

Figure 18. Application-Rejected Inbound Call (Synchronous Mode)

Application
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> Proceeding
OFFERED

CRN Assigned

Termination of _ CALL_INCOMING
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> CALL_DISCONNECT )
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Rel_Comp

Termination of CALL_CLEAR

gc_DropCall ()

ISDN_Block_Ts

52

Returned Immediately

<
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NULL
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Driver Releases CALL DEALLOC ACK
CRN Return < — —

Incoming Call Blocked

\ 4
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3.1.16

Figure 19 shows the scenario diagram.

Figure 19. Application-Rejected Inbound Call (Asynchronous Mode)

ISDN Call Scenarios

Application-Rejected Inbound Call (Asynchronous Mode)

Application Device State Firmware Network
Driver
) I
NULL
gc_WaitCall () Incoming Call
> ISDN_Unblock Ts Blocked
P Set Up
CALL_PROCEEDING
> Proceeding
OFFERED
CRN Assigned
GCEV_OFFERED
»1 CALL_INCOMING
gc_GetDNIS ()
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»| Return Immediately
with DNIS
gc_DropCall () >
> IDLE
Call_Disconnect
(Cause Value = 0) B Channel Disconnected
»1 CALL_DISCONNECT )
> Disc _
P Release
CALL_CLEAR Rel Comp |
GCEV_DROPCALL |«
gc_ReleaseCall () =
> Call_Dealloc
NULL
F/W Releases CRN
Driver Releases EALL—DEALLOC—ACK
_ CRN Return -
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3.1.17 Glare - Call Collision

A glare condition occurs when both an inbound and outbound call request the same time slot.
When glare occurs, the inbound call is assigned the time slot. Figure 20 shows the scenario

diagram.

Figure 20. Glare - Call Collision

Device State Firmware Network
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PP Driver

|
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3.1.18 Simultaneous Disconnect From Any State

A simultaneous disconnect condition occurs when both the application and the network attempt to
disconnect the call. The following scenarios illustrate different disconnect conditions and the
asynchronous mode. For synchronous mode, the GCEV_DROPCALL event terminates the
gc_DropCall( ) function.

Scenario 1

Figure 21 shows the scenario diagram, which demonstrates the following:

e Glare at firmware; the firmware detects disconnect condition first, but does nothing until
Release command is sent.

¢ The network disconnects first, while gc_DropCall( ) function arrives at the firmware before a
Release command is sent to the network.

Figure 21. Simultaneous Disconnect From Any State Scenario 1

Application DDeerz(re State Firmware Network
1
CONNECTED
DISCONNECTED
GCEV_DISCONNECTED | CALL_DISCONNECTED | 4 Dise

Release
IDLE Rel_Comp
gc_DropCall () | call_Disconnected <
(Cause Value = 0)
CALL_CLEAR
_ GCEV_DROPCALL |« —
ISDN_Block_Ts Incoming Call
(Sync Model Only) Blocked

gc_ReleaseCall ()
Call_Dealloc

\ 4

»
>

NULL
F/W Releases CRN
Driver Releases CALL_DEALLOC_ACK

CRN Return -
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Scenario 2

Figure 22 shows the scenario diagram, which demonstrates the following:

¢ Glare happens on the line - the firmware receives gc_DropCall( ) function after a Release
command is sent to the network.

¢ The network disconnects first because the gc_DropCall( ) function arrives at the firmware
after a Release command is sent to the network.

Figure 22. Simultaneous Disconnect From Any State Scenario 2
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3.1.19 Network Facility Request - Vari-A-Bill (Asynchronous Mode)

Figure 23 shows the scenario diagram.

Figure 23. Network Facility Request - Vari-A-Bill (Asynchronous Mode)

Application Device State Firmware Network
Driver
CALL_ALERT ALERTING R
CALL_CONNECT
» Connect -~
CONNECTED -
CONN_ACK
CALL_CONNECT_ACK |=
~ GVEC_CONNECTED |e
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»] ISDN_SetBilli g Lhange
—SePIN9 ]  cALL_FACILITY
> FAC

\ 4

Response From the
Network; A Positive FAC
Confirm or a Reject
GCEV_SETBILLING | for "A" Reason, etc.
or Termination of ISDN_SETBILLING
gc_SetBilling () <

A

<

Note: Vari-A-Bill is a Service Option Provided by AT&T
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3.1.20 Network Facility Request - ANI-on-Demand on an Inbound
Call

The scenario described in this section uses gc_ReqANI( ) to acquire the caller’s ID for either the
asynchronous or synchronous mode. It differs from the gc_GetANI( ) function in the way the
function returns. ANI-on-Demand is a service provided by AT&T*. Figure 24 shows the scenario
diagram.

Figure 24. Network Facility Request - ANI-on-Demand on an Inbound Call

Application DeY‘Ce State Firmware Network
Driver
NULL CRN Assigned
B Channel Cut-Thru | Set_Up
CALL_PROCEEDING .
Proceeding
OFFERED -
CALL_INCOMING
gc_RegANI () < GCEV_OFFERED |«
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for Synchronous
_ Programming
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3.1.21

and Outbound Calls

ISDN Call Scenarios

Network Facility Request - Advice-of-Charge on Inbound

Advice-of-Charge is a service provided by AT&T*. Figure 25 shows the scenario diagram.

Figure 25. Network Facility Request - Advice-of-Charge on Inbound and Outbound Calls
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Figure 26 shows the scenario diagram.

Figure 26. Application Disconnects Call (Synchronous Mode)
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®

ISDN Call Scenarios

Network Facility Request - Two B Channel Transfer
(Synchronous Mode)

Two B Channel Transfer (TBCT) enables an ISDN PRI user to request the switch to connect
together two independent calls on the user’s interface. The two calls can be served by the same PRI
trunk or by different PRI trunks. If the switch accepts the request, the user is released from the calls
and the two calls are connected directly. Billing for the two original calls continues in the same
manner as if the transfer had not occurred. As an option, TBCT also allows for transfer notification
to the transferred users.

TBCT works only when all of the following conditions are met:

¢ The user subscribes to TBCT (this feature is supported for the SESS and 4ESS protocols only).
* The two calls are of compatible bearer capabilities.

* At least one of the two calls is answered. If the other call is outgoing from the user, it may be
either answered or alerting; if the other call is incoming to the user, it must be answered.

To invoke the TBCT feature, send a FACILITY message to the Network containing, among other

things, the Call Reference Values (CRVs) of the two calls to be transferred. The ge_GetNetCRV( )
function allows applications to query the Intel® Dialogic® firmware directly for the Network Call
Reference Value. (See the Global Call API Library Reference for detailed information about using
this function.)

When a transferred call is disconnected, the network informs the TBCT controller by sending a
NOTIFY message with the Network Call Reference Value. The application receives the
GCEV_EXTENSION event (with ext_id = GCIS_EXEV_NOTIFY) event.

Figure 27 and Figure 28 provide scenario diagrams that illustrate the operation of the TBCT
feature. The code example that follows Figure 31 uses the gc_GetNetCRV( ) function to acquire
the Call Reference Values (CRVs) of the two calls to be transferred.
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Figure 27. TBCT Invocation with Notification and Both Calls Answered

Network | User A |

Facility (Invoke)

-

Controller

Facility
(Return result:

Invoke: Transfers: Users A and B Connected
Active Transfers;
Invoke: Set Call Tab) Notify
< (Call Transfer Active) Notify
Disconnect »-] (Call Transfer Active)
(CR =Call #1) >

Release

Release
Complete

A

Disconnect
(CR = Call #2)

A

Release

\

Release
P Complete
Call Transferred

Transferred Call
Cleared

Notify
(Notification:
Transferred Call
Clearing:
Call Tag: Notification
Transfers:
Active Transfers,
_Available Transfers)

62 Global Call ISDN Technology Guide — November 2003



ISDN Call Scenarios

Figure 28. TBCT Invocation with Notification and Call 1 Answered/Call 2 Alerting
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Figure 29, Figure 30, and Figure 31 illustrate the procedures for initiating a TBCT. The scenario is
followed by code samples that demonstrate the use of Intel Dialogic APIs in initiating a TBCT.
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Figure 29. Initiating TBCT (Synchronous Mode)
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Figure 30. Initiating TBCT with Users A and B Connected (Synchronous Mode)
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gc_GetinfoElem () |

CRN =0)

intel.

Figure 31. Initiating TBCT with Users A and B Disconnected (Synchronous Mode)

Network

Board level Devic e

Code Example

»
>

Return with IEs

Application DDer;C:(re State Firmware
NOTIFY
(CRV = 0)
CALL_NOTIFY <
(boarddev = dtib#,
GCEV_NOTIFY CRN =0)
(boarddev = dtib#, <

The following example code illustrates the use of the Global Call API at various stages of the

TBCT call scenario.

1. Opening a board-level device:

LINEDEV

dti_devl hdl;

rc = gc_Open( &dti_bd hdl, ":N_dtiBl:P_isdn", 0);

2. Retrieving the Network’s Call Reference Value:

CRN crnl=0;
unsigned short

crnl_crv=0;

rc = gc_GetNetCRV ( crnl, &crnl_crv );

3. Building and sending the Facility message to initiate the TBCT:

Global Call ISDN Technology Guide — November 2003



typedef union
struct {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

{

char
char
char
char
char
char
char
char

ie_id;
length;
prot_profile
spare
extension_1
comp_type;
comp_length;

comp_data[249];

// Preparing the Facility IE Element

//

//

//

//

Byte 1
Byte 2
Byte 3,

Byte 4
Byte 5
Bytes 6 to 254

ISDN Call Scenarios

Intel Layout

tbct_ie.bits.ie_id = 0x1C;
tbct_ie.bits.length = 21;
tbct_ie.bits.extension 1 =1;
tbct_ie.bits.spare = 0x00;
tbct_ie.bits.prot_profile = 0x11; //
tbct_ie.bits.comp type = 0xAl; //
tbct_ie.bits.comp_length = 18; //
tbct_ie.bits.comp_datal[0] = 0x02; //
tbct_ie.bits.comp datal[1l] = 0x01; //
tbct_ie.bits.comp_datal[2] = Ox2E; //
tbct_ie.bits.comp_datal[3] = 0x06; //
tbct_ie.bits.comp datal[4] = 0x07; //
tbct_ie.bits.comp_datal[5] = 0x2a; //
tbct_ie.bits.comp datalé6] = 0x86; //
tbct_ie.bits.comp_datal[7] = 0x48; //
tbct_ie.bits.comp datal[8] = O0xCE; //
tbct_ie.bits.comp_datal[9] = 0x15; //
tbct_ie.bits.comp datal[10] = 0x00; //
tbct_ie.bits.comp_data[1l] = 0x08; //
tbct_ie.bits.comp_datal12] = 0x30; //
tbct_ie.bits.comp datal[l13] = 0x04; //

//
tbct_ie.bits.comp_datal14] = 0x02; //
tbct_ie.bits.comp datal[l5] = 0x02; //
tbct_ie.bits.comp_data[16] = (unsigned
// Link ID, linkid value (varies)
tbct_ie.bits.comp_data[17] = (unsigned
// Link ID, inkid value (varies)

// The D Channel

Identifier is Optional

= 0x04;
= 0x04;
= 0x00;
= 0x00;
= 0x00;
= 0x00;

Supplementary Service

Invoke

Component Length

Invoke Identifier,
Invoke Identifier,
Invoke Identifier,

Operation Obje
Operation Obje
Operation Obje
Operation Obje
Operation Obje
Operation Obje
Operation Obje
Operation Obje
Operation Obje

Sequence,
Sequence,

tag

ct,
ct,
ct,
ct,
ct,
ct,
ct,
ct,
ct,

length

(ROSE)

(Data Only)

tag
length
invoke ie

tag
length
Operation
Operation
Operation
Operation
Operation
Operation
Operation

(varies,

of Link & D Channel ID )

Link ID, tag

Link ID, length (varies)
char) ((crn2_crv>>8)&0xFF) ;
char) (crn2_crv&OxFF) ;

// D Channel
// D Channel
// D Channel
// D Channel
// D Channel
// D Channel

the IE's into a single IE block
IE must be added in IE ID order!

// tbct_ie.bits.comp_datal[18]
// tbct_ie.bits.comp data[19]
// tbct_ie.bits.comp_datal[20]
// tbct_ie.bits.comp data[21]
// tbct_ie.bits.comp_datal[22]
// tbct_ie.bits.comp data[23]
/*

** Load all

il IINOTE!! -

*/

ie_blk.lengt
for ( ctr =

} /* end if

h =

(5 + 18);

0; ctr < ie blk.length; ctr++ ) {
ie blk.datalctr] = tbct_ie.bytes[ctr];

*/
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/*

** Send out a facility message that will execute the transfer
*/

rc = gc_SndMsg( crn2, SndMsg Facility, &ie blk );

. Processing the Network response to a TBCT request:

typedef union {

struct {
unsigned char ie_id; // Byte 1
unsigned char length; // Byte 2
unsigned char prot_profile :5; // Byte 3, Intel Layout
unsigned char spare 125
unsigned char extension 1 :1;
unsigned char comp_ type; // Byte 4
unsigned char comp_length; // Byte 5
unsigned char comp data[249]; // Bytes 6 to 254
} bits;

unsigned char bytes[254];
} FACILITY IE_LAYOUT;

FACILITY IE_LAYOUT *tbct_ie;
IE_BLK ie_list;

ext_id = (EXTENSIONEVTBLK*) (metaevt.extevtdatap);
/*assumes ‘metaevt’ is filled by gc_GetMetaEvent */
switch ( event )

{

case GCEV_EXTENSION:
switch (ext_id)

{

case GCIS_EXEV_FACILITY:
gc_GetCallInfo( crn2, U _IES, &ie list);;

// retrieve facility IE
for (ie_len = 2; ie_len < ie_list.length;)
{
if (ie_list[ie_len] == FACILITY_IE)
// found the facility IE

{

tbct_ie = &ie_list[ie_len]; // process the Facility IE
tbct_ie len = tbct_id->length;
#define FACILITY IE 0x1C

#define RETURN_ RESULT 0xA2

#define RETURN_ERROR 0xA3

#define REJECT 0xA4

#define INVOKE IDEN_TAG 0x02
if (tbct_ie->bits.comp_type == RETURN_RESULT)
// network accepted TBCT request{

// if subscribed to Notification to Controller, check for Invoke component //
if (tbct_ie->bits.comp_datal[0] == INVOKE_IDEN_TAG)

{
invoke iden = tbct_ie->bits.comp_datal2];
// get invoke identifier

1}
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else if (tbct_ie->bits.comp_type == RETURN_RESULT)
// network accepted TBCT request

else

{

/* if it is not facility IE, go to the next IE */
/* if this is single byte IE */
if (ie_list[ie_len] & 0x80)
/* increment by one byte */
ie len = ie len + 1;
else/* otherwise increment by length of the IE */
ie len = ie_len + ie_list[ie len + 1];

break;

5. Processing the Network notification for disconnecting transferred calls:

ext_id = (EXTENSIONEVTBLK*) (metaevt.extevtdatap);
/*assumes ‘metaevt’ is filled by gc GetMetaEvent */

switch ( event )

{

case GCEV_EXTENSION:
switch (ext_id)

{

case GCIS_EXEV_NOTIFY:
gc_GetInfoElem( boarddev, &ie_list );

// retrieve Notification IE
for (ie_len = 2; ie_len < ie_list.length;)

{
if (ie_list[ie_len] == NOTIFICATION_IE)
// found the Notification IE

{
}

else

{

/* if it is not facility IE, go to the next IE */
/* if this is single byte IE */
if (ie list[ie_len] & 0x80)
/* increment by one byte */
ie len = ie len + 1;
else
/* otherwise increment by length of the IE */
ie_len = ie_len + ie_list[ie len + 1];

break;
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3.1.24 Non-Call Associated Signaling (Synchronous Mode)

Non-Call Associated Signaling (NCAS) allows users to communicate by user-to-user signaling
without setting up a circuit-switched connection (this signaling does not occupy B channel
bandwidth). A temporary signaling connection is established (and cleared) in a manner similar to
the control of a circuit-switched connection. This feature is supported for the SESS protocol only.

Since NCAS calls are not associated with any B channel, applications should receive and transmit
NCAS calls on the D channel line device. Once the NCAS connection is established, the
application can transmit user-to-user messages using the CRN associated with the NCAS call. The
Intel Dialogic software and firmware support 16 simultaneous NCAS calls per D channel.

Figure 32, Figure 33 and Figure 34 provide scenario diagrams that illustrate the operation of the
NCAS feature. The NCAS scenarios are shown in Figure 35, Figure 36, and Figure 37.

Figure 32. User-Accepted Network-Initiated NCAS Request

Network User

Setup I

Connect

Figure 33. User-Rejected Network-Initiated NCAS Request

Network User
Setup I
Release
OR
Release Complete

Figure 34. User-Disconnected NCAS Request

Network User

I Release

Release Complete

3.1.24.1 User-Initiated Call

In the following scenario, the user initiates and disconnects the NCAS call for dtiB1.
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Figure 35. User-Initiated Call

Application DeYice State Firmware Network
Driver
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c_Open
ge_Open () > Return with NES
P Line Device
Set Up NCAS Call -
Parameter in
GC_MAKECALL_BLK Return
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>
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\ 4
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Figure 36. User-Initiated NCAS Call Connected

Device

. State Firmware Network
Driver

Application

gc_SetinfoElem ()
Set Up UUI
D Channel Line
Device (dtB1T24)

»
'

gc_SndMsg ()
Send User-To-User

Signaling CALL UUI

\ 4

\

uul
CALL_UUI

\ 4

uul

A

gc_GetCallinfo () ‘GCEV_USERINFO <
Retrieve UUI -

IDLE
gc_DropCall ()

\ 4

CALL_DISCONNECTED
»> Release

CALL_CLEAR

GCEV_DROPCALL |«

<

gc_ReleaseCall ()
> CALL_DEALLOC

NULL
CALL_DEALLOC_ACK

<

Rel_Comp

Driver Releases CRN

<

Example Code

The following example code illustrates the use of the Global Call API at various stages of the
NCAS call scenario:

1. Opening a D channel line level device.

LINEDEV D_chan_devl_hdl;

rc = gc_Open( &D_chan devl hdl, ":N _dtiB24:P_isdn", 0);

2. Setting up the MAKECALL_BLK for NCAS call.

MAKECALL_ BLK *makecallp;

// initialize makecall block
makecallp->isdn.BC_xfer cap BEAR_CAP_UNREST DIG;
makecallp->isdn.BC_xfer mode ISDN_ITM PACKET;
makecallp->isdn.BC_xfer rate = PACKET TRANSPORT_ MODE;
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makecallp->isdn.
makecallp->isdn.
makecallp->isdn.
.destination number plan
makecallp->isdn.

makecallp->isdn

makecallp->isdn

makecallp->isdn.

makecallp->isdn

makecallp->isdn.

makecallp->isdn

makecallp->isdn.

makecallp->isdn

makecallp->isdn.
ISDN_ACCUNET, please check with your service provider
makecallp->isdn.
makecallp->isdn.

// or

3.1.24.2

ISDN Call Scenarios

usrinfo_layerl protocol = NOT USED;
usr_rate = NOT_USED;
destination number type = NAT NUMBER;

ISDN NUMB_PLAN;

destination_sub_number_ type = OSI_SUB_ADDR;

.destination_ sub_ phone number [0] ='1234"'
origination number type = NAT NUMBER;
.origination number plan = ISDN_NUMB_PLAN;
origination_phone_ number [0] = '19739903000'
.origination_ sub_ number type = OSI_SUB_ADDR;
origination_sub_phone_number [0] = '5678'
.facility feature service = ISDN_SERVICE;
facility coding value = ISDN_SDN;

usrinfo_bufp =
nsfc_bufp =

NULL;
NULL;

Network-Initiated Call

In the following scenario, the network initiates and disconnects the NCAS call for dtiB1.

Figure 37. User-Initiated Call

Application DeYice State Firmware Network
Driver
gc_Open () NERL
D Channel Line
Device (dtB1T24) Return with
> Line Device
gc_WaitCall () <
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GCEV_OFFERED
D Channel Line

Set Up
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gc_AnswerCall ()

»

Device (dtB1T24)
CONNECTED
Call_Connect
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Figure 38. Network-Initiated NCAS Call Connected

Application DDer;C:? State Firmware Network

gc_SetinfoElem ()
Set Ip UUI
D Channel Line
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gc_SndMsg ()
Send User-To-User
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IDLE Release
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>

CALL_DISCONNECT

GCEV_DISCONNECT

gc_DropCall ()

Y

CALL_DISCONNECTED

»
>

CALL_CLEAR
gc_ReleaseCall ()

A

\ 4

CALL_DEALLOC

NULL
CALL_DEALLOC_ACK

<

__Driver Releases CRN

<

Example Code

The following example code illustrates the use of the Global Call API to open a D channel line
level device in the preceding NCAS call scenario.

LINEDEV D_chan_devl_hdl;

rc = gc_Open( &D_chan devl hdl, ":N _dtiB24:P_isdn", 0);
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3.1.25 Call Hold and Retrieve Scenarios

When using DM3 boards, the following scenarios describe the Global Call functions and events
used when implementing call hold and retrieve functionality:

e Call Hold at the Holding Side

e Call Hold at the Held Side

¢ Call Retrieve at the Holding Side
¢ Call Retrieve at the Held Side

Notes: 1. Call hold and retrieve is supported in the Proceeding, Accepted, Alerting and Connected states.
The ability to do a second gc_MakeCall( ) in any of these states is supported.

2. When using DM3 boards, call hold and retrieve as described in this section is supported for the
4ESS, 5ESS, DMS, NETS5, NI2, NTT and Q.Sig protocols.

3.1.25.1 Call Hold at the Holding Side

Figure 39 shows the sequence of function calls and events at the holding side when putting a call on
hold.

Figure 39. Call Hold Scenario at the Holding Side

Underlying Libraries
Application and Firmware Network
Components
gc_HoldCall() -~
< GCEV_HOLDREJ
(Hold rejected by firmware) HOLD >
or P HOLD_ACK
P GCEV_HOLDACK B
(Hold request successfull) or
HOLD_REJ

or

A

GCEV_HOLDREJ
(Hold rejected by network)

or

GCEV_HOLDREJ
(Hold request timeout)

3.1.25.2 Call Hold at the Held Side

Figure 40 shows the sequence of function calls and events at the held side when putting a call on
hold.
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Figure 40. Call Hold Scenario at the Held Side

Network

and Firmware
Components
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HOLD

»
>

HOLD_REJ

(Hold rejected by firmware)

GCEV_HOLDCALL

Application

or

<
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gc_HoldAck( )

HOLD_ACK

(Hold accepted)
or

or

gc_HoldRej( )

HOLD_REJ

(Hold rejected by application)

3.1.25.3 Call Retrieve at the Holding Side

Figure 41 shows the sequence of function calls and events at the holding side when retrieving a call
from the hold state.

Figure 41. Call Retrieve Scenario at the Holding Side

Application

Underlying Libraries
and Firmware
Components

gc_RetrieveCall( )

GCEV_RETRIEVEREJ

(Retrieve rejected by firmware)

RETRIEVE

Network

or

RETRIEVE_ACK

\

GCEV_RETRIEVEACK

" (Retrieve request successfull)

or <

or

RETRIEVE_REJ

GCEV_RETRIEVEREJ

(Retrieve rejected by network)

or
GCEV_RETRIEVEREJ

(Retrieve request timeout)

3.1.25.4 Call Retrieve at the Held Side

Figure 42 shows the sequence of function calls and events at the held side when retrieving a call
from the hold state.

76

Global Call ISDN Technology Guide — November 2003



intel.

Figure 42. Call Retrieve Scenario at the Held Side
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DPNSS-Specific Call Scenarios

Call scenarios that are specific to the DPNSS protocol are described in this section. Each scenario
includes:

* A table that illustrates the Global Call functions issued by the application to either initiate a
transaction or to respond to an external action, and the resulting events that are returned to the

application.

* A step-by-step description of the scenario following each table.

The following call control scenarios are described:

Executive Intrusion

Executive Intrusion With Prior Validation

Locally Initiated Hold and Retrieve

Remotely Initiated Hold and Retrieve

Local Diversion at the Outbound Side

Local Diversion at the Inbound Side

Remote Diversion at the Outbound Side

Remote Diversion at the Inbound Side

Call Transfer

Virtual Call at the Outbound Side
Virtual Call at the Inbound Side
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3.2.1 Executive Intrusion

Table 10 describes the DPNSS call scenario.

Table 10. DPNSS Executive Intrusion Scenario

Step

API

Action/Result

Event

1

gc_MakeCall()
(with Intrusion IE)

—-->

<=

GCEV_PROCEEDING

Intrusion succeeded
<

GCEV_CONNECTED

Intrusion failed
<me-

GCEV_DISCONNECTED

The procedure is as follows:

1. The application places an outgoing call using the gc_MakeCall( ) function to a busy extension
with Intrusion Type set to the INTRUDE_NORMAL value. See Table 63, “Intrusion IE”, on
page 266 for the format of the Intrusion IE.

2. Receives call proceeding (GCEV_PROCEEDING) event.

3. Receives call connected (GCEV_CONNECTED) event. Call successfully intruded.
4. Receives call disconnected (GCEV_DISCONNECTED) event. Call was not intruded.
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3.2.2

ISDN Call Scenarios
Executive Intrusion With Prior Validation
Table 11 describes the DPNSS call scenario.
Table 11. DPNSS Executive Intrusion With Prior Validation Scenario
Step API Action/Result Event
1 gc_MakeCall( ) -—->

(with Intrusion IE)

2 <---

GCEV_PROCEEDING
(with Busy IE)

3 gc_SndMsg() —-->

(SndMsg_Intrude)

4 - Intrusion succeeded
<--- GCEV_CONNECTED
5 -- Intrusion failed

<--- GCEV_DISCONNECTED

The procedure is as follows:

1.

Application places an outgoing call using the gc_MakeCall( ) function to a busy extension
with Intrusion Type set to the INTRUDE_PRIOR_VALIDATION value. See Table 63,
“Intrusion IE”, on page 266 for the format of the Intrusion IE.

Receives call proceeding (GCEV_PROCEEDING) event with indication that the remote party
was busy. Use the gc_GetSigInfo( ) function to retrieve the BUSY_IE value. See Table 63,
“Intrusion IE”, on page 266 for the format of the Busy IE.

Application sends intrude request using the gc_SndMsg( ) function. See the gec_SndMsg( )
function description in the Global Call API Library Reference and Section 8.2.40,
“gc_SndMsg( ) Variances for ISDN”, on page 209 for ISDN-specific information.

Receives call connected (GCEV_CONNECTED) event. Call successfully intruded.

Receives call disconnected (GCEV_DISCONNECTED) event. Call was not intruded.
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3.2.3 Locally Initiated Hold and Retrieve

Table 12 describes the DPNSS call scenario.

Table 12. DPNSS Locally Initiated Hold and Retrieve Scenario

Step API Action/Result Event
1 Call Connected -
gc_HoldCall() --->
2 Call Held
<--- GCEV_HOLDACK
3 Unroute SCbus time slot -—->
for held call

4 gc_RetrieveCall( )

5 <--- GCEV_RETRIEVEACK

6 Reroute SCbus time slot
for retrieved call

7 Call not held ---
<--- GCEV_HOLDREJ

8 Take no action

The procedure is as follows:

1. The application places a connected call on hold using the gec_HoldCall( ) function.

2. When the call is held, the application will receive a hold acknowledge (GCEV_HOLDACK)
event.

3. The application should unroute the SCbus time slot for the held call.
4. The application retrieves a held call using the gc_RetrieveCall( ) function.

5. When the call is retrieved, the application will receive a retrieve acknowledge
(GCEV_RETRIEVEACK) event.

6. The application should unroute the SCbus time slot for the retrieved call.
7. When a call is not held, the application will receive a hold reject (GCEV_HOLDRE]J) event.

8. The application should take no action on the call’s SCbus time slot.

Note: The retrieval of a held call cannot be rejected when using the DPNSS protocol.
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3.24 Remotely Initiated Hold and Retrieve

Table 13 describes the DPNSS call scenario.

Table 13. DPNSS Remotely Initiated Hold and Retrieve Scenario

Step API Action/Result Event
1 - Call Connected
< GCEV_HOLDCALL

2 Call Held

Unroute SCbus time slot

for held call
3 gc_HoldAck( ) -—->
4 <--- GCEV_RETRIEVECALL
5 Reroute SCbus time slot

for retrieved call
6 - Call not held

Take no action
7 gc_HoldRej( ) --->

The procedure is as follows:

1. A request (GCEV_HOLDCALL event) to place a connected call on hold is received.

2. The application accepts the hold request and should unroute the SCbus time slot for the
requested call.

3. The application accepts the hold request using the gc_HoldAck( ) function.
4. A request (GCEV_RETRIEVECALL event) to retrieve a held call is received.

5. The application receives the retrieve request and should reroute the SCbus time slot for the
requested call.

6. The application rejects the hold request and takes no action on the call’s SCbus time slot.

7. The application rejects the hold request using the gc_HoldRej( ) function.

Note: The retrieval of a held call cannot be rejected when using the DPNSS protocol.
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3.2.5 Local Diversion at the Outbound Side

Table 14 describes the DPNSS call scenario.

Table 14. DPNSS Local Diversion at the Outbound Side Scenario

Step API Action/Result Event
1 <--- GCEV_OFFERED
2 gc_SndMsg( ) --->

(SndMsg_Divert, Diversion
Location: DIVERT_LOCAL)

3 gc_AnswerCall( ) -->

4 <--- GCEV_ANSWERED

The procedure is as follows:

1. An incoming call (GCEV_OFFERED) event is received.

2. The application diverts the incoming call to a different extension using the gc_SndMsg( )
function. See the gc_SndMsg( ) function description in the Global Call API Library Reference
and Section 8.2.40, “gc_SndMsg( ) Variances for ISDN”, on page 209 for ISDN-specific
information.

3. The application answers the call using the gc_Answer( ) function.
4. A call answered (GCEV_ANSWERED) event is received.
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3.2.6 Local Diversion at the Inbound Side

Table 15 describes the DPNSS call scenario.

Table 15. DPNSS Local Diversion at the Inbound Side Scenario

Step API Action/Result Event
1 gc_MakeCall( ) -—->
2 <--- GCEV_PROCEEDING

(with Diversion IE, diversion location:
DIVERT_LOCAL)

3 <--- GCEV_CONNECTED

The procedure is as follows:

1. The application places an outgoing call using the gc_MakeCall( ) function.

2. A call proceeding (GCEV_PROCEEDING) event with an indication that the call was diverted
to another location is received. Use the gc_GetSigInfo( ) function to retrieve the Diversion IE.
See Section 64, “Diversion IE”, on page 266 for the Diversion IE format.

3. A call connected (GCEV_CONNECTED) event is received and the call is established.
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3.2.7

84

Table 16 describes the DPNSS call scenario.

Remote Diversion at the Outbound Side

Table 16. DPNSS Remote Diversion at the Outbound Side Scenario

Step API Action/Result Event

1 gc_MakecCall() -—->

2 gc_SndMsg( ) <--- GCEV_PROCEEDING
(SndMsg_Divert, Diversion Location: (with Diversion IE, Diversion
DIVERT_REMOTE) Location: DIVERT_REMOTE)

3 gc_DropcCali() --->

4 <--- GCEV_DROPCALL

5 gc_ReleaseCall( ) -—->

6 gc_MakecCall( ) (with Diversion IE) --->
Divert achieved

7 <--- GCEV_PROCEEDING

8 <--- GCEV_DIVERTED

9 <--- GCEV_CONNECTED
--- Divert failed -

10 <--- GCEV_DISCONNECTED

The procedure is as follows:

1.
2.

AN L AW

Party 1 calls Party 2 by issuing the gc_MakeCall( ) function.

Party 1 receives a GCEV_PROCEEDING event from Party 2 with an indication that the call
needs to be diverted to Party 3. The Diversion IE will contain the telephone number of Party 3.
See Section 64, “Diversion IE”, on page 266 for the Diversion IE format.

. Party 1 disconnects original call to Party 2 using a gc_DropCall( ) function.
. Party 1 receives a call disconnect (GCEV_DROPCALL) event from Party 2.
. The application releases the first call using a gc_ReleaseCall( ) function.

. Party 1 diverts the call to Party 3 by issuing a gc_MakeCall( ) function. Calling party number

IE should contain Party 3's telephone number. Diversion IE should contain Party 2's telephone
number. See the gc_SetUserInfo( ) function description in the Global Call API Library
Reference and Section 8.2.37, “gc_SetUserInfo( ) Variances for ISDN”, on page 207 for
ISDN-specific information.

. Party 1 receives a proceeding (GCEV_PROCEEDING) event from Party 3.

8. Party 1 receives a divert successful (GCEV_DIVERTED) event from Party 3.

10.

. Party 1 receives a call connected (GCEV_CONNECTED) event from Party 3. The call is

successfully diverted.

Party 1 receives a divert failed (GCEV_DISCONNECT) event from Party 3. The call was not
diverted.

Global Call ISDN Technology Guide — November 2003



u
I ntGI ® ISDN Call Scenarios

3.2.8 Remote Diversion at the Inbound Side

Table 17 describes the DPNSS call scenario.

Table 17. DPNSS Remote Diversion at the Inbound Side Scenario

Step API Action/Result Event
1 <--- GCEV_OFFERED
2 gc_SndMsg() -->

(SndMsg_Divert, Diversion
Location: DIVERT_REMOTE)

<--- GCEV_DISCONNECTED

gc_DropcCali() -->

<--- GCEV_DROPCALL

ol 0| M|l W

gc_ReleaseCali( ) -->

The procedure is as follows:

1. Party 2 receives an incoming call (GCEV_OFFERED) event from Party 1.

[\S]

. Party 2 diverts incoming call to Party 3. Send Party 3’s telephone number as Diversion number.
See Table 71, “SndMsg_Divert”, on page 268 for the format of the SndMsg_Divert message.

. Party 1 disconnects call to Party 2.
. Party 2 drops call using the gc_DropCall( ) function.
. Party 2 receives a drop call (GCEV_DROPCALL) event from Party 1.

. Party 2 releases the call using the gc_ReleaseCall( ) function.

AN L B~ W
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3.2.9 Call Transfer

Table 18 describes the DPNSS call scenario.

Table 18. DPNSS Call Transfer Scenario

Step API Action/Result Event

1 <--- GCEV_OFFERED (CRN 1)
2 gc_AnswerCall( ) --->

(CRN 1)
3 gc_HoldCall() -

(CRN 1)
4 <--- GCEV_HOLDACK (CRN 1)
5 gc_MakeCall( ) -
6 <--- GCEV_PROCEEDING

(CRN 2 with Inquiry IE)
7 <--- GCEV_CONNECTED
(CRN 2 with Inquiry IE)

8 gc_SndMsg( ) -—->

(SndMsg_Transfer, CRN 1)
9 gc_SndMsg() -—>

(SndMsg_Transfer, CRN 2)
10 GCEV_TRANSFERACK (CRN 1)
11 GCEV_TRANSFERACK (CRN 2)
12 Cross connect

CRN 1’s and CRN 2’s SCbus

time slots
13 <--- GCEV_TRANSIT (CRN 1)
14 gc_SndMsg( ) —>

(SndMsg_Transit, CRN 2)
15 <--- GCEV_TRANSIT (CRN 2)
16 gc_SndMsg( ) —>

(SndMsg_Transit, CRN 1)
17 <--- GCEV_DISCONNECT (CRN 1)
18 gc_DropcCali() (CRN 1) -
19 <--- GCEV_DROPCALL (CRN 1)
20 gc_ReleaseCall() (CRN 1) >
21 <--- GCEV_DISCONNECT(CRN 2)
22 gc_DropcCali() (CRN 2) -—>
23 <--- GCEV_DROPCALL (CRN 2)
24 gc_ReleaseCall() (CRN 2) -
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The procedure is as follows:

AN L AW N =

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.
22.
23.
24.

. Party 2 receives an incoming call (GCEV_OFFERED) event from Party 1.

. Party 2 answers call from Party 1 using the gc_AnswerCall( ) function.

. Party 2 places the call on hold using the gc_HoldCall( ) function.

. Some switches may not support holding a call.

. Party 2 receives a call on hold acknowledge (GCEV_HOLDACK) event.

. Party 2 places an inquiry call to Party 3 using the gc_MakeCall( ) function. The application

should use Party 1’s telephone number as the calling party number and Party 3’s telephone
number as called party number. See Table 66, “Inquiry IE”, on page 267 for the Inquiry IE
format.

. Party 2 receives a call proceeding (GCEV_PROCEEDING) event with an Inquiry IE from

Party 3. See Table 66, “Inquiry IE”, on page 267 for the Inquiry IE format.

. Party 2 receives a call connected (GCEV_CONNECTED) event with Inquiry IE from Party 3.

See Table 66, “Inquiry IE”, on page 267 for the Inquiry IE format.

. Party 2 sends a transfer request to Party 1 with a TRANSFER_ORIG value as the transfer

direction using the gc_SndMsg( ) function. See Table 74, “SndMsg_Transfer”, on page 269
for the message format.

Party 2 sends a transfer request to Party 3 with a TRANSFER_TERM value as the transfer
direction using the gc_SndMsg( ) function. See Table 74, “SndMsg_Transfer”, on page 269
for the message format.

Party 2 receives a transfer acknowledge (GCEV_TRANSFERACK) event from Party 1.

Party 2 receives a transfer acknowledge (GCEV_TRANSFERACK) event from Party 3.
Transfer completed. At this time, Party 2 loses control of the call.

The application should cause Party 1 to listen to Party 2’s SCbus transmit time slot and Party 2
to listen to Party 1’s SCbus transmit time slot.

Party 2 receives a transit (GCEV_TRANSIT) event from Party 1. Party 2 should retrieve the
content of the Transit IE using the gc_GetSigInfo( ) function.

Party 2 sends content of the Transit IE (unchanged) from Party 1 to Party 3 using the
gc_SndMsg( ) function. See Table 75, “SndMsg_Transit”, on page 269 for the message
format.

Party 2 receives a transit (GCEV_TRANSIT) event from Party 3. Party 2 should retrieve the
content of the Transit IE using the gc_GetSigInfo( ) function.

Party 2 sends content of Transit IE (unchanged) from Party 3 to Party 1 using the
gc_SndMsg( ) function. See Table 75, “SndMsg_Transit”, on page 269 for the message
format.

Party 2 receives a disconnect all (GCEV_DISCONNECT) event from Party 1.
Party 2 drops the call to Party 1 using the gc_DropCall( ) function.

Party 2 receives a drop call (GCEV_DROPCALL) event from Party 1.

Party 2 releases the call to Party 1 using the gc_ReleaseCall( ) function.

Party 2 receives a disconnect call (GCEV_DISCONNECTED) event from Party 3.
Party 2 drops the call to Party 3 using the gc_DropCall( ) function.

Party 2 receives a drop call (GCEV_DROPCALL) event from Party 3.
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25. Party 2 releases call to Party 3 using the gc_ReleaseCall( ) function.
Notes: 1. Steps 3 and 4 are optional and need not be carried out on most PBXs.

2. Steps 12 through 16 may be repeated multiple times depending on when or whether the distant
PBX supports Route Optimization. When Route Optimization occurs, or if either end of the
transferred call is terminated, the call flow proceeds to step 17.

3.2.10 Virtual Call at the Outbound Side

Table 19 describes the DPNSS call scenario.

Table 19. DPNSS Virtual Call at the Outbound Side Scenario

Step API Action/Result Event
1 gc_MakeCall() -—->
(with Virtual Call IE)
2 <--- GCEV_DISCONNECTED
3 gc_DropcCali() -—->
4 <--- GCEV_DROPCALL
5 gc_ReleaseCall( ) -->

The procedure is as follows:

1. The application places an outgoing call with Virtual Call IE and any other information set,
such as NSI strings or Extension Status using the gc_MakeCall( ) function. See Table 68,
“Virtual Call IE”, on page 267 for the format of the Virtual Call IE.

2. The application receives a call disconnected (GCEV_DISCONNECT) event. Use the
gc_ResultValue( ) function to retrieve the clearing cause. A RESP_TO_STAT_ENQ value
means that the call was Acknowledged and a FACILITY_REJECT value means that the call
was Rejected.

3. The application issues a gc_DropCall( ) function.
4. A drop call (GCEV_DROPCALL) event is received.

5. The application issues a gc_ReleaseCall( ) function.

88 Global Call ISDN Technology Guide — November 2003



u
I ntGI o ISDN Call Scenarios
3.2.11 Virtual Call at the Inbound Side
Table 20 describes the DPNSS call scenario.
Table 20. DPNSS Virtual Call at the Inbound Side Scenario
Step API Action/Result Event
1 <-- GCEV_OFFERED
(with Virtual Call IE)
2 gc_DropcCali() --->
3 <-- GCEV_DROPCALL
4 gc_ReleaseCall( ) --->

The procedure is as follows:

1. The application receives a call offered (GCEV_OFFERED) event with an indication that this is
a virtual call. Use the gc_GetSigInfo( ) function to retrieve the Virtual Call IE and any other

information, such as NSI strings.

2. The application issues a gc_DropCall( ) function with clearing cause set to the
RESP_TO_STAT_ENQ value to acknowledge the call or set to the FACILITY_REJECT value

to reject the call.

3. A drop call (GCEV_DROPCALL) event is received.

4. The application issues a gc_ReleaseCall( ) function.
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4

This chapter describes how to perform ISDN-specific operations while developing an application
that uses ISDN technology. The operations are divided into the following categories:

Operations Performed Using FTE . . ... ... .. .. i 91

Operations Performed Using RTCM . . ... ... ... i 119
Responding to a Service Request (BRIOnly)......... ... ... .. . .. .. 132
Handling AIarms . . .. ..ot e 137
Handling Errors . . .. ..o 143
Controlling the Sending of SETUP_ACK and PROCEEDING .................. 144
Handling Glare Conditions . . ..........c.i. it 145
Sending and Receiving Any IE and Any Message . ...............coviiion... 146
Using Overlap Send. . ... ... 146
Using Direct Layer 2 ACCESS. .« v vttt ettt e e e e e e 147
Getting D Channel Status ....... ... ... e 148
Controlling B Channel Status . ......... ... i 148
B Channel Negotiation . . ... ...ttt i e 148
Call Progress Analysis When Using DM3 Boards . ............. ... .. ... ..... 149
Implementing Call Hold and Retrieve. . .......... . .. .. . .. 150
Using Dynamic Trunk Configuration .. .............. ... 151

4.1 Operations Performed Using FTE

The following sections describe the ISDN-specific operations that can be formed using the Global
Call Feature Transparency and Extension (FTE) capability, more specifically, the gc_Extension( )
function with certain extension IDs (ext_id). Additional information about the required input
parameters, as well as any applicable cautions and example codes are also provided. The parameter
set IDs and parameter IDs that are referenced are described in Chapter 9, “ISDN-Specific
Parameter Reference”. The operations that can be performed include:

Send a Progress Message to the Network
Retrieve the Status of the B channel
Retrieve the Status of the D channel
Retrieve the Logical Data Link State
Retrieve the CES and SAPI (BRI Only)

Retrieve Frame from Application
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Note:

¢ Retrieve the Network Call Reference Value (CRV)

¢ Retrieve Information for a GLOBAL or NULL CRN Event
¢ Play a User-Defined Tone

¢ Set the Logical Data Link State

¢ Send Frame to the Data Link Layer

¢ Send a Non-Call State Related ISDN Message

¢ Send a Non-Call Related ISDN Message

e Stop Currently Playing Tone (BRI Only)

* Redefine Call Progress Tone Attributes (BRI Only)

Send a Progress Message to the Network

The GCIS_EXID_CALLPROGRESS extension ID is supported when using Springware boards
only. When using DM3 boards, the Progress message can be sent using gc_SndMsg( ) function.

The GCIS_EXID_CALLPROGRESS extension ID is used to send a progress message to the
network. The ge_Extension( ) API can be called with this ext_id after GCEV_OFFERED occurs,
in asynchronous mode, or after the gc_WaitCall( ) function successfully completes, in
synchronous mode. Applications may use the message on the D Channel to indicate that the
connection is not an ISDN terminal or that in-band information is available.

Calling the gc_Extension( ) function with the GCIS_EXID_CALLPROGRESS extension ID is not

needed in the terminating node. It may be used in a drop-and-insert configuration when an in-band
Special Information Tone (SIT) or call progress tone is sent to the network.

Parameter Inputs

The following table provides the parameter inputs for the gc_Extension( ) function.

Parameter Input
target_type GCTGT_GCLIB_CRN
target_id the call reference number (CRN) of the call
ext_id GCIS_EXID_CALLPROGRESS
parmblkp set_id — GCIS_SET_CALLPROGRESS

parm_id — GCIS_PARM_CALLPROGRESS_INDICATOR
values — One of the following:
e CALL_NOT_END_TO_END_ISDN
* IN_BAND_INFO
value_type —int
mode EV_SYNC

Code Example

#include "gclib.h"
#include "gcerr.h"
#include "gcisdn.h"
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int extSndp

{

rogress (CRN crn)

GC_PARM BLKP parm blkp = NULL, ret_blkp = NULL;

unsigne
int ret
GC_INFO
int ind

indicat

d long mode;

_val 0;
t_Info;

icator;

or = CALL_NOT_END_TO_END_ISDN;

gc_util_insert_parm ref ( &parm blkp, GCIS_SET CALLPROGRESS,

mode
ret_val

GCI
if ( re

{

GCIS_PARM CALLPROGRESS INDICATOR, sizeof( int ),

EV_SYNC;

S_EXID CALLPROGRESS, parm blkp,
t_val )

ret_val = gc_ErrorInfo(&t_Info);
if (ret_val == GC_SUCCESS) ({
printf ("gc_ErrorInfo()
PrintGC_INFO (&t_Info) ;
} else {

printf ("gc_ErrorInfo()

}

gc_util_delete parm blk( ret_blkp );
gc_util _delete parm blk( parm blkp );

return

ret_val;

gc_Extension( GCTGT GCLIB CRN, crn,

&ret_blkp, mode) ;

successfully called\n");

call failed\n");

Retrieve the Status of the B channel

ISDN-Specific Operations

&indicator) ;

. The GCIS_EXID_GETBCHANSTATE extension ID is supported when using Springware
boards only. When using DM3 boards, the B channel state can be retrieved using

gc_GetL

ineDevState( ) function.

This feature is not supported for the BRI/2 board.

The GCIS_EXID_GETBCHANSTATE extension ID is used for retrieving the status (in service, in
maintenance, or out of service) of the B channel at any time.

Parameter Inputs

The following table provides the parameter inputs for the gc_Extension( ) function.

Parameter

Input

target_type

target_id
ext_id
parmblkp
retblkp

GCTGT_GCLIB_CHAN

line device handle (linedev) of the B channel
GCIS_EXID_GETBCHANSTATE

NULL

set_id — GCIS_SET_CHANSTATE
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Notes: 1. The GCIS_EXID_GETDCHANSTATE extension ID is supported when using Springware

94

Parameter Input

parm_id — GCIS_PARM_BCHANSTATE
values — One of the following:
* ISDN_IN_SERVICE
* ISDN_MAINTENANCE
* ISDN_OUT_OF_SERVICE
value_type —int
mode EV_SYNC

Code Example

int extGetBChanState (LINEDEV handle)
{
GC_PARM DATAP parm datap;
GC_PARM BLKP parm blkp = NULL, ret blkp = NULL;
unsigned long mode;
int ret_val = 0;
GC_INFO t_Info;
mode = EV_SYNC;

ret_val = gc_Extension( GCTGT GCLIB_CHAN, handle,
GCIS_EXID GETBCHANSTATE, parm _blkp, &ret_blkp, mode) ;

if ( ret_val )

{

ret_val = gc_ErrorInfo(&t_Info);

if (ret_val == GC_SUCCESS) ({
printf ("gc_ErrorInfo() successfully called\n");
PrintGC_INFO (&t_Info) ;

} else {
printf ("gc_ErrorInfo() call failed\n");

}
}

gc_util_delete parm blk( ret_blkp ) ;
gc_util _delete parm blk( parm blkp );
return ret_val;

Retrieve the Status of the D channel

boards only. When using DM3 boards, the D channel state can be retrieved using
gc_GetLineDevState( ) function.

2. The GCIS_EXID_GETDCHANSTATE extension ID applies only to ISDN PRI technology. For

ISDN BRI technology, use the GCIS_EXID_GETDLINKSTATE extension ID.

The GCIS_EXID_GETDCHANSTATE extension ID is used for retrieving the status of the
D channel of a specified board at any time.

Parameter Inputs

The following table provides the parameter inputs for the gc_Extension( ) function.
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Input

target_type

GCTGT_GCLIB_CHAN
line device handle (linedev) of the D channel
GCIS_EXID_GETDCHANSTATE

set_id — GCIS_SET_CHANSTATE
parm_id — GCIS_PARM_DCHANSTATE

target_id
ext_id
parmblkp NULL
retblkp
values — One of the following:
e DATA_LINK_DOWN
e DATA_LINK_UP
value_type —int
mode EV_SYNC

Code Example

int extGetDChanState (LINEDEV handle)

{

GC_PARM DATAP parm datap;

GC_PARM BLKP parm _blkp = NULL, ret_ blkp

unsigned long mode;
int ret_val = 0;
GC_INFO t_Info;
mode = EV_SYNC;

ret_val = gc_Extension(GCTGT_GCLIB_CHAN, handle, GCIS_EXID GETDCHANSTATE,

= NULL;

parm_blkp,

&ret_blkp, mode) ;

if ( ret_val )

{

ret_val = gc_ErrorInfo(&t_Info);

if (ret_val == GC_SUCCESS) ({
printf ("gc_ErrorInfo()
PrintGC_INFO (&t_Info) ;

} else {
printf ("gc_ErrorInfo()

}
}

gc_util_delete parm blk( ret_blkp );
gc_util _delete parm blk( parm blkp );
return ret_val;

4.1.4

Note:

successfully called\n");

call failed\n");

Retrieve the Logical Data Link State

The GCIS_EXID_GETDLINKSTATE extension ID is supported when using Springware boards

only. When using DM3 boards, the GCIS_EXID_GETDLINKSTATE extension ID is not

supported.

The GCIS_EXID_GETDLINKSTATE extension ID is used for retrieving the logical data link state
(operable, inoperable or disabled) of the specified board device for PRI or station device for BRI
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Parameter Inputs

The following table provides the parameter inputs for the gc_Extension( ) function.

INlal.

Parameter Input
target_type GCTGT_GCLIB_CHAN
target_id board device handle for PRI, station device handle for BRI
ext_id GCIS_EXID_GETDLINKSTATE
parmblkp set_id — GCIS_SET_DLINK

parm_id — GCIS_PARM_DLINK_CES
values — One of the following:
* 0 for PRI
» 1-8 for BRI when used as a network-side terminal.
value_type — char
parm_id — GCIS_PARM_DLINK_SAPI
values — One of the following:
* 0 for BRI and PRI
¢ 16 for X.25 packets over D-channel
value_type — char
retblkp set_id — GCIS_SET_DLINK
parm_id — GCIS_PARM_DLINK_STATE
values — One of the following:
e DATA_LINK_DOWN
e DATA_LINK_UP
e DATA_LINK_DISABLED
value_type — int
mode EV_SYNC

Code Example

int extGetDLinkState (LINEDEV handle)

{

GC_PARM DATAP parm datap;

GC_PARM BLKP parm blkp = NULL, ret blkp = NULL;

unsigned long mode;

int ret_val = 0;

GC_INFO t_Info;

char sapi, ces;

sapi = 0;

gc_util_insert parm ref ( &parm blkp, GCIS_SET DLINK, GCIS_PARM DLINK SAPI,
sizeof ( char ), &sapi);

ces = 1;
gc_util_insert parm ref ( &parm blkp, GCIS_SET DLINK, GCIS_PARM DLINK CES,
sizeof ( char ), &ces);

mode = EV_SYNC;

ret_val = gc_Extension (GCTGT_GCLIB_CHAN, handle,
GCIS_EXID GETDLINKSTATE, parm blkp, &ret blkp, mode) ;
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if ( ret_val )

ret_val = gc_ErrorInfo(&t_Info);

if (ret_val == GC_SUCCESS) ({
printf ("gc_ErrorInfo() successfully called\n");
PrintGC_INFO (&t_Info) ;

} else {
printf ("gce_ErrorInfo() call failed\n");

}

}

gc_util _delete parm blk( ret_blkp );
gc_util_delete_parm blk( parm blkp );
return ret_val;

4.1.5 Retrieve the CES and SAPI (BRI Only)

Notes: 1. The GCIS_EXID_GETENDPOINT extension ID is supported when using Springware boards
only. When using DM3 boards, the GCIS_EXID_GETENDPOINT extension ID is not

supported.

2. The GCIS_EXID_GETENDPOINT extension ID applies only to BRI protocols and is not

supported for BRI/2 board.

The GCIS_EXID_GETENDPOINT extension ID is used to retrieve the connection endpoint suffix

(CES) and service access point ID (SAPI) associated with a GCEV_D_CHAN_STATUS event.

The CES specifies the telephone equipment associated with the station. Currently, for BRI, eight

IDs (1 — 8) are supported when used as a network-side terminal. When used as a station-side

terminal, only one ID (which must have a value of 1) is supported.

The following table provides the parameter inputs for the GCIS_EXID_GETENDPOINT

extension ID.

Parameter Input
target_type GCTGT_GCLIB_CHAN
target_id line device handle (linedev) of the device
ext_id GCIS_EXID_GETENDPOINT
parmblkp set_id - GCIS_SET_GENERIC

parm_id — GCIS_PARM_EVENTDATAP
value — evtdatap member of METAEVENT structure
*value_type — void
retblkp set_id — GCIS_SET_DLINK
parm_id — GCIS_PARM_DLINK_CES

values — 1-8 for BRI when used as a network-side terminal.

value_type — char

parm_id — GCIS_PARM_DLINK_SAPI
values — One of the following:

¢ 0 for BRI,

* 16 for X.25 packets over D-channel
value_type — char

mode EV_SYNC
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Notes:

Note:

Code Example

int extGetEndPoint (LINEDEV handle, void *evtdatap)

{
GC_PARM DATAP parm datap;
GC_PARM BLKP parm blkp = NULL, ret blkp = NULL;
unsigned long mode;
int ret_val = 0;
GC_INFO t_Info;

gc_util_insert parm_ref ( &parm_blkp, GCIS_SET GENERIC, GCIS_PARM_EVENTDATAP,
sizeof ( void * ), evtdatap);

mode = EV_SYNC;

ret_val = gc_Extension(GCTGT GCLIB CHAN, handle, GCIS_EXID GETENDPOINT,
parm_blkp, &ret_blkp, mode) ;

if ( ret_val )
{
ret_val = gc_ErrorInfo(&t_Info);
if (ret_val == GC_SUCCESS) ({
printf ("gc_ErrorInfo() successfully called\n");
PrintGC_INFO (&t_Info) ;

}
}
gc_util_delete_parm blk( parm blkp );
gc_util _delete parm blk( ret_blkp );
return ret_val;

Retrieve Frame from Application

1. The GCIS_EXID_GETFRAME extension ID is supported when using Springware boards only.
The GCIS_EXID_GETFRAME extension ID is not supported when using DM3 boards; use the
gc_GetFrame( ) function instead.

2. The GCIS_EXID_GETFRAME extension ID is not supported for the BRI/2 board or for the PRI
DPNSS protocol.

The GCIS_EXID_GETFRAME extension ID is used to retrieve the frame received by the
application. The ge_Extension( ) function is called after a GCEV_EXTENSION event with an
ext_id of GCIS_EXEV_L2FRAME is received. Each GCEV_EXTENSION event is associated
with one frame. This extension function is used for the data link layer only.

To enable Layer 2 access, set parameter number 24 to 01 in the firmware parameter file. When
Layer 2 access is enabled, only the gc_Extension( ) function with the ext_id set as either
GCIS_EXID_GETFRAME or GCIS_EXID_SNDFRAME can be used (no calls can be made).

The following table provides the parameter inputs for the gc_Extension( ) function.
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Parameter Input
target_type GCTGT_CCLIB_CHAN
target_id the board device handle of the device
ext_id GCIS_EXID_GETFRAME
retblkp set_id — GCIS_SET_DLINK

parm_id — GCIS_PARM_DLINK_CES
values — One of the following:
* 0 for PRI
» 1-8 for BRI when used as a network-side terminal.
value_type— char
parm_id — GCIS_PARM_DLINK_SAPI
values — One of the following:
* 0 for BRI and PRI
* 16 for X.25 packets over D-channel
value_type — char
set_id — GCIS_SET_IE
parm_id — GCIS_PARM_IEDATA
values — user provided
value_type — char array, length should not exceed MAXLEN_IEDATA

mode EV_SYNC

The gec_Extension( ) function with ext_id set to GCIS_EXID_GETFRAME can be called only
after a GCEV_EXTENSION(ext_id = GCIS_EXEV_L2FRAME) event is received. Refer to the
protocol specific parameter file.

Code Example

int extGetFrame (LINEDEV handle)

{

GC_PARM DATAP parm datap;

GC_PARM BLKP parm blkp = NULL, ret_blkp = NULL;
unsigned long mode;

int ret_val = 0;

GC_INFO t_Info;

mode = EV_SYNC;

ret_val = gc_Extension(GCTGT GCLIB_CHAN, handle, GCIS_EXID GETFRAME,
parm blkp, &ret_blkp, mode) ;

if ( ret_val )
{
ret_val = gc_ErrorInfo(&t_Info);
if (ret_val == GC_SUCCESS) {
printf ("gc_ ErrorInfo() successfully called\n");
PrintGC_INFO (&t_Info) ;
}
gc_util_delete_parm blk( parm blkp );
gc_util _delete parm blk( ret_blkp );
return ret_val;
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Notes:

Note:

Retrieve the Network Call Reference Value (CRV)

1. The GCIS_EXID_GETNETCRYV extension ID is supported when using Springware boards only.
When using DM3 boards, the CRV can be retrieved using gc_GetCRV( ) function.

2. The GCIS_EXID_GETNETCRYV extension ID is not supported for the BRI/2 board.

The GCIS_EXID_GETNETCRYV extension ID is used to retrieve the network call reference value
(CRV) for a specified call reference number (CRN). The CRN is assigned during either the
gc_MakeCall( ) function for outbound calls or the ge_WaitCall( ) function for incoming calls. If
an invalid host CRN value is passed, for example, the CRN of an inactive call, the gc_Extension( )
function will return a value <0 indicating failure.

The GCIS_EXID_GETNETCRYV extension ID can be used to invoke the Two B Channel Transfer
(TBCT) feature. The TBCT feature is invoked by sending a FACILITY message to the network
containing, among other things, the call reference values (CRVs) of the two calls to be transferred.
See Section 3.1, “General ISDN Call Scenarios”, on page 37 for more information on TBCT.

The following table provides the parameter inputs for the gc_Extension( ) function.

Parameter Input
target_type GCTGT_GCLIB_CRN
target_id call reference number (CRN) of the call
ext_id GCIS_EXID_GETNETCRV
retblkp set_id — GCIS_SET_GENERIC

parm_id — GCIS_PARM_NETCRV
values — network provided
value_type —int

mode EV_SYNC

Code Example

int UseExtGetNetCRV (CRN crn, int *netcrvp, unsigned mode)
{
/* The GC_PARM BLK data must point to NULL initially */
GC_PARM BLKP parm blkp = NULL, ret blkp = NULL;
GC_PARM DATAP parm datap;
int ret_val = 0;
GC_INFO t_Info;

/* Insert the parm into the data block */
gc_util_insert parm ref (&parm blkp, GCIS_SET GENERIC,
GCIS_PARM NETCRV, sizeof (int), 0);
ret_val = gc_Extension( GCTGT GCLIB_CRN, crn,
GCIS_EXID GETNETCRV, parm blkp,
&ret_blkp, mode) ;
if ( ret_val )
{
ret_val = gc_ErrorInfo(&t_Info);
if (ret_val == GC_SUCCESS) ({
printf ("gc_Extension() fails with GC Error 0x%xh: %s\n",
t_Info.gcValue, t_Info.gcMsg) ;
printf ("CC %d(%s) Error - 0x%xh: %s\n", t_Info.ccLiblId,
t_Info.ccLibName, t_Info.ccValue, t_Info.ccMsg) ;
printf ("Additional message: %s\n", t_Info.additionalInfo);
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else {
printf ("gc_ErrorInfo() call failed\n");

}
}

/* Get the first parm from the data block */
parm datap = gc_util next parm(parm blkp, NULL) ;

/* Get the NetCRV from the parm data */
memcpy (netcrvp, parm datap->value buf, sizeof (int));

/* Free the Parm data block allocated when done */
gc_util _delete parm blk( parm blkp );
return ret_val;

Retrieve Information for a GLOBAL or NULL CRN Event

The GCIS_EXID_GETNONCALLMSG extension ID is supported when using Springware boards
only. When using DM3 boards, the GCIS_EXID_GETNONCALLMSG extension ID is not
supported.

The GCIS_EXID_GETNONCALLMSG extension ID retrieves information for a GLOBAL or
NULL CRN event, at the time the event occurs. The GCIS_EXID_GETNONCALLMSG extension
ID must be used immediately after the event is received if the application needs the call
information. The library will not queue the call information; subsequent messages on the same
board device will overwrite this information if it is not retrieved immediately. NULL events
correspond to messages received with a dummy, or NULL, call reference value (CRV). These
messages are of significance to all calls or channels on a particular trunk, that is, they do not
correspond to a particular call. Therefore, the messages are delivered on the board level device (for
example, briS1). This extension ID can be used to retrieve information for the following NULL
events:

¢ GCEV_EXTENSION with ext_id as GCIS_EXEV_INFONULL
¢ GCEV_EXTENSION with ext_id as GCIS_EXEV_NOTIFYNULL
¢ GCEV_EXTENSION with ext_id as GCIS_EXEV_FACILITYNULL

GLOBAL events correspond to messages received with a Zero call reference value. These
messages are of significance to all calls or channels on a particular trunk, that is, they do not
correspond to a particular call. Therefore, the messages are delivered on the board level device (for
example, briS1). This extension ID can be used to retrieve the information for the following
GLOBAL events:

¢ GCEV_EXTENSION with ext_id as GCIS_EXEV_INFOGLOBAL

¢ GCEV_EXTENSION with ext_id as GCIS_EXEV_NOTIFYGLOBAL

¢ GCEV_EXTENSION with ext_id as GCIS_EXEV_FACILITYGLOBAL
Some IEs may require a Call Reference Value (CRV) to be part of the contents. The Call Reference,
in this 