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About This Publication

The following topics provide more information about this publication:

* Purpose

Applicability

Intended Audience

How to Use This Publication

Related Information

Purpose

This publication describes the features of the Dialogic® 3G-324M API library and provides
programming guidelines for those who choose to develop applications using this API library. It also
provides a reference to the functions, events, data structures, and error codes in the Dialogic® 3G-
324M API library.

Applicability

This document is published for Dialogic® Multimedia Software for AdvancedTCA Release 2.0 and
for Dialogic® Multimedia Kit Software Release 1.0 for PCle.

This document may also be applicable to other Dialogic® software releases (including service
updates). Check the Release Guide for your software release to determine whether this document is
supported.

Intended Audience

This publication is intended for the following audience:
¢ System Integrators
¢ Independent Software Vendors (ISVs)
e Value Added Resellers (VARS)
* Original Equipment Manufacturers (OEMs)

This document assumes that its readers are familiar with the Linux operating system and have
experience using the C programming language.
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How to Use This Publication

The information in this document is organized in two major parts:

Programming Guide content, which describes the Dialogic® 3G-324M software features,
gives background information on the 3GPP 3G-324M technical specification, provides feature
implementation guidelines, and discusses debugging utilities.

Library Reference content, which provides a reference to Dialogic® 3G-324M API functions,
data structures, events, and error codes.

Related Information

Refer to the following sources for more information:

For information on the software release, system requirements, release features, and release
documentation, see the Release Guide for the software release you are using.

For details on known issues and late-breaking updates or corrections to the release
documentation, see the Release Update for the software release you are using.

For Dialogic® product documentation, see http.//www.dialogic.com/manuals
For Dialogic technical support, see http://www.dialogic.com/support
For Dialogic® product information, see http://www.dialogic.com

For 3GPP Technical Specification 3G TS 26.111, Codec for circuit-switched multimedia
telephony service, Modifications to H.324, see http.//www.3gpp.org

For ITU-T Recommendation H.324, Terminal for low bit-rate multimedia communication, see
http://www.itu.int/rec/recommendation.asp ’type=folders&lang=e&parent=T-REC-H.324

For ITU-T Recommendation H.245, Control protocol for multimedia communication, see
http://www.itu.int/rec/recommendation.asp ?type=folders&lang=e &parent=T-REC-H.245

For ITU-T Recommendation H.223, Multiplexing protocol for low bit-rate multimedia
communication, see
http://www.itu.int/rec/recommendation.asp ’type=folders &lang=e &parent=T-REC-H.223
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This chapter describes the Dialogic® 3G-324M API software and provides information about the
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Product Overview

The Dialogic® 3G-324M API software provides a standards-compliant interface that enables real-
time conversational multimedia communication services, specifically video services, to mobile
handsets and terminals over circuit-switched networks and packet-switched networks.

The Dialogic® 3G-324M API software is compliant with the 3G-324M technical specification, an
umbrella suite of standards produced by the 3rd Generation Partnership Project (3GPP). For
background information on the 3G-324M technical specification, see Section 1.2, “3G-324M
Technical Specification Overview”, on page 15.

The Dialogic® 3G-324M API software provides the following capabilities:

¢ Ability to control and manage 3G-324M multimedia sessions

Note: It does not include a call session control protocol such as SS7 ISUP for establishing a
bearer channel connection between 3G-324M endpoints.

¢ Ability to initiate/terminate a 3G-324M session (including H.245 and H.223)

* Ability to interconnect/disconnect H.223 multiplex inputs and outputs (through device
management API library functions)

For audio codec and video codec support by platform, see the Release Guide for your software
release.

The Dialogic® 3G-324M API can be used in conjunction with other Dialogic® API libraries, such
as the Dialogic® Multimedia API library and the Dialogic® Device Management API library, to
develop 3G multimedia applications.

3G-324M Technical Specification Overview

The 3G-324M technical specification is described in the following topics:
e Introduction
e Call Signaling
¢ H.324 Base Protocol
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1.2.1

H.223 Multiplexer and Demultiplexer Protocol

H.245 Session Control Protocol

Media Components
3G-324M Session Establishment (Standard)
Media Oriented Negotiation Acceleration (MONA)

Introduction

The 3G-324M technical specification is an umbrella suite of standards produced by the 3rd
Generation Partnership Project (3GPP). It provides a solution for video telephony between 3G-
324M endpoints over 3G wireless networks.

An extension to the ITU-T H.324 Recommendation for 3G video telephony, the 3G-324M
technical specification includes H.245 for session control; H.223 for bit streams to data packets
multiplexer/demultiplexer; H.223 Annex A and B for error handling of low and medium bit error
rate (BER) detection, correction, and concealment; and H.324 with Annexes A and C for operating
in a wireless environment. H.324 Annex K adds support for Media Oriented Negotiation
Acceleration (MONA).

A 3G-324M call involves a network call and a 3G-324M session. A number of different protocols
are used to establish a 3G-324M session. A 3G-324M endpoint includes a network interface, a
signaling channel, a multiplexer, and media components. The components of the 3G-324M
technical specification are shown in Figure 1. An asterisk represents a mandatory component.

Figure 1. 3G-324M Technical Specification
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Call Signaling

Call signaling is done in the PSTN network to set up a digital (64 Kbps) bearer channel between
two 3G-324M endpoints. Release 99 of the 3G-324M technical specification describes a 3G-324M
session in a traditional TDM (PSTN) network. Release 4 and later describe a 3G-324M session in
an IP network.

In a TDM network, the call setup of the bearer channel is typically accomplished using the ISUP
(SS7) or the ISDN protocol. The digital bearer channel contains no proprietary framing of data,
such as A-law or Mu-law companding; it is a clear channel transparent link.

In an IP network, the call is typically established using Bearer Independent Call Control (BICC).
The bearer channel in the IP network is an Nb User Plane (Nb UP) RTP connection. Following
successful call signaling, the network call is connected, a transparent data bearer channel is
established, and the flow of H.223 bitstream data begins the 3G-324M session; see Figure 2.

Figure 2. Call Signaling
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1.2.3 H.324 Base Protocol
H.324 is the base protocol for providing real-time multimedia video telephony. It includes the
H.223 multiplex protocol and H.245 session control protocol. The H.324 protocol was amended for
mobile devices with the H.324M (also known as Annex C) mobile extension. H.324 Annex K adds
support for Media Oriented Negotiation Acceleration (MONA).
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H.223 Multiplexer and Demultiplexer Protocol

The H.223 protocol is an end-to-end low bitrate protocol in the form of a bitstream between two
multimedia endpoints. It provides the method to combine multiple media channels in physical
connection with bit-error resiliency and retransmission built in. This is important for wireless
applications where transmission errors are prevalent. The H.223 protocol is used for multiplexing
and demultiplexing control, audio, and video logical channels of the 3G-324M session into a single
bitstream. The bitstream can then be routed over an IP-based or circuit-switched bearer channel.

The H.223 protocol provides two layers: the adaptation layer and the MUX layer.

The adaptation layer provides three different modes of adapting control, audio, and video data for
transmission. These three modes are known as AL1, AL2 and AL3, and provide increasing levels
of error protection. A separate adaptation layer mode is defined for each of the three data streams
prior to multiplexing. The AL1 mode is used for the control channel and adds no additional error
protection to the one already provided in the upper layers of the H.245 control channel that it
services. The AL2 mode is used for audio and optionally video. The AL3 method may also be used
for video in place of AL2, as it provides increased error protection via defined retransmission
procedures.

Similarly, the MUX layer provides different modes of framing the multiplexer PDUs (MUX-
PDUs). These different modes are called multiplexer levels and provide increased levels of error
resilience. The three modes available for use are multiplexer Level 0 (MLO), Level 1(ML1), and
Level 2 (ML2).

When the bearer channel is first established, a mobile level detection procedure is started that sets
up the frame synchronization between endpoints. Each endpoint sends a frame synchronization
flag pattern that corresponds to the highest multiplexer level at which it is capable of operating. At
the same time, it detects the incoming flag pattern from its peer. If the synchronization flag pattern
received by the endpoint represents a lower multiplex level than it is transmitting, the endpoint
changes its transmitted multiplex level to the detected lower level. Each side retransmits its
respective synchronization flag patterns until a level is reached that both endpoints support. This
protocol helps set the error resiliency level. Once the multiplexer level is determined, the H.245
control channel (also known as Logical Channel 0) is opened automatically between endpoints.

H.245 Session Control Protocol

The H.245 protocol provides session control between 3G-324M endpoints. It provides the method
for endpoints to exchange media capabilities, open and close logical channels for media, and
specify the content of the media channels when they are opened.

The H.245 protocol begins with Terminal Capabilities Set (TCS) exchange and Master Slave
Determination (MSD) exchange.

During TCS exchange, each endpoint specifies its receiver capabilities so that its remote peer may
subsequently open logical channels and transmit in a media format and multiplexer format that are
supported by both endpoints. The local endpoint (transmitter) opens unidirectional logical channels
based on the capabilities provided by the remote endpoint (receiver) in the TCS exchange.
Unidirectional logical channels are opened in the forward direction, to specify audio or video
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media format from local to remote endpoint. Each endpoint opens one forward logical channel for
transmitting audio and one forward logical channel for transmitting video. Logical channels
identify the media capabilities which are used to specify codec type and format, and multiplexer
capabilities of the particular media channel.

MSD exchange determines that the endpoint with the highest terminal type becomes the master.
The endpoint deemed master is given priority in resolving conflicts during logical channel
establishment.

Media Components

The 3G-324M technical specification mandates support for the Adaptive Multi-Rate (AMR) codec
for audio and the H.263 codec for video. The AMR codec was originally developed for wireless
cellular. Dialogic supports AMR-NB and G.723.1 codecs for audio; and H.263 and MPEG-4
codecs for video. Codec support varies by platform; see the Release Guide for your software
release for more information.

3G-324M Session Establishment (Standard)

The 3G-324M session requires a few steps to set up a 3G-324M call. The following steps highlight
some of the exchanges that occur between endpoints to establish a 3G-324M session. This is also
referred to as the “standard” 3G-324M session establishment procedure in this document:

1. A bearer channel is established.
2. A training phase determines the H.223 multiplexing level.

3. Terminal Capabilities Set (TCS) messages and Master Slave Determination (MSD) messages
are exchanged.

4. Each endpoint opens video and audio logical channels in the forward direction that include the
type of media that is defined for that channel.

5. Multiplex Table Entries are exchanged to define how the logical channel data is organized into
multiplexer frames.

6. Media is exchanged between the endpoints.

If Media Oriented Negotiation Acceleration Procedure (MONA) is enabled, a modified set of
exchanges occur; see Section 1.2.8.4, “3G-324M Session Establishment with MONA”, on page 21.

Media Oriented Negotiation Acceleration (MONA)

The H.324 Annex K Media Oriented Negotiation Acceleration (MONA) standard is described in
the following topics:

¢ Introduction

¢ Accelerated Connection Procedure (ACP)

* Media Preconfigured Channels (MPC)

* 3G-324M Session Establishment with MONA
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Introduction

The Media Oriented Negotiation Acceleration (MONA) standard is a group of complementary
procedures designed to significantly reduce delay in H.324 call setup time. The procedures include
Media Preconfigured Channels (MPC), Accelerated Connect Procedure (ACP), and Signaling
Preconfigured Channel (SPC). The MONA standard implemented by Dialogic uses MPC and ACP
procedures, which classifies products based on Dialogic® 3G-324M software as Class I MONA
terminals per H.324 Amendment K.7.2.1. Dialogic does not support the SPC procedure.

MONA provides a flexible, accelerated channel setup method that depends on an initial exchange
of Preference Messages and the execution of a common inference algorithm. MONA also provides
faster preconfigured channel setup mechanisms, which do not wait for standard H.245 message
acknowledgements, but provide a fallback if the initial media transmission attempts do not succeed.

With MONA, media channels are typically ready for streaming in less than a second, compared
with six to eight seconds using the standard H.245 logical channel establishment procedures.

The MONA feature in the Dialogic® 3G-324M software can be selectively controlled per call. If
MONA is disabled, the call proceeds using the standard H.245 logical channel establishment
procedures. If MONA is enabled, the MONA procedures are attempted. By default, the MONA
feature is disabled to maintain backward application compatibility.

To determine if MONA is supported in a Dialogic® software release, see the Release Guide for that
software release.

Media Preconfigured Channels (MPC)

The Media Preconfigured Channels (MPC) procedure establishes media channels at the earliest
possible moment within a 3G-324M session.

Terminals indicate support for MONA MPC by inserting MONA Preference Messages (PM) within
special framing flags before beginning the H.223 multiplex level detection procedure.

The MPC call setup procedure allows for media to be established as soon as the last PM is sent.
Media can be received on MPC channels as soon as the first PM is received. Results from the PM
exchange determine whether receiving and transmitting MPC channels are established and what
type of media is supported. It is possible that all media channels or a subset of media channels are
established using the MPC procedure. After media is established, MPCs are managed identically to
LCs.

For any media channels that are not established as MPCs, the application falls back to the standard

H.245 logical channel establishment procedures. The MONA procedure also attempts to use ACP
to establish media channels that were not started as MPCs.

Accelerated Connection Procedure (ACP)

The Accelerated Connection Procedure (ACP) allows media streaming to begin earlier in the 3G-
324M call.
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ACP uses H.245 to establish logical channels (LC) in the same way that is used in standard H.245
LC establishment procedure; however, ACP allows media streaming to begin before OLC
acknowledgement is received and without the LC’s MES transaction being performed. The OLC is
initially assumed successful and is processed after media streaming has started. The Multiplex
Table Entry used to send or receive media data (on the LCs established using ACP) is embedded
within the TCS messages exchanged during the TCS exchange procedure.

From an application point of view, ACP and the standard H.245 logical channel establishment
procedures are handled in the same way. Underlying behavioral differences between ACP and
standard H.245 procedures are abstracted from the application. The common API behavior is an
exchange of TCS, MSD and OLC messages.

3G-324M Session Establishment with MONA

The 3G-324M session requires a few steps to set up a 3G-324M call. If MONA is supported in the
Dialogic® software and is enabled, the following steps highlight the exchanges that occur between
endpoints to establish a 3G-324M session:

1. A bearer channel is established.
2. MONA Preference Messages are exchanged (using MONA synchronization flags).

3. Media is exchanged for all common Media Preconfigured Channels (MPCs) as determined
from the MONA Preference Messages.

4. If all desired MPCs were not established, Accelerated Connection Procedure (ACP) is
initiated. This means that the Master Slave Determination (MSD) and Terminal Capabilities
Set (TCS) messages are exchanged, and logical channels are established as done in the
standard procedure. However, as part of the 3G-324M protocol exchange, ACP does not wait
for acknowledgement messages (TCSAck, MSDAck) before initiating logical channels and the
resulting media. Thus, OLCs and media may be transmitted after the remote peer’s TCS is
received, and before a TCSAck and an MSDAck are received. Similarly, media may be
initiated before receiving an OLCAck.

5. Media is exchanged for any logical channels opened using ACP or standard H.245 OLC.

For information on standard 3G-324M session establishment, see Section 1.2.7, “3G-324M
Session Establishment (Standard)”, on page 19.

Dialogic® 3G-324M API Implementation

The Dialogic® 3G-324M API provides the ability to control and manage a collection of 3G-324M
endpoints.

The 3G-324M API provides an abstraction for multiplexing and demultiplexing of multimedia
between a 3G-324M network and a circuit-switched network or a packet-switched network. It
provides an application interface to the H.245 control session and a means to establish audio and
video streams. The 3G-324M API enables the multiplexing and demultiplexing of the audio and
video streams to/from a bearer channel through its software component, the m3g device.
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The Dialogic® 3G-324M software consists of two primary components as follows:

3G-324M (m3g) API library
Provides software component device abstraction and application interface. It abstracts the
H.245 session control, an audio packet interface, and a video packet interface, and exposes
them as separate m3g devices:

* the m3g control device, used to represent the aggregate interface that connects to the
network transport.

¢ the m3g audio device, used to control the audio stream connection and set the audio media
capabilities.

¢ the m3g video device, used to control the video stream connection and set the video media
capabilities.

¢ the m3g board device, used to set global default values.

For more information on devices, see Chapter 2, “Device Handling”.

3G-324M (Mux3G) firmware
Handles the low-level 3G-324M protocol exchange. The firmware is the 3G session protocol
and multiplexing/demultiplexing engine. It controls the 3G-324M protocol stack
implementation, and provides user session input and session progress eventing through the
3G-324M API library. It carries out the protocol between the local device and the remote 3G-
324M endpoint. It provides the minimum interface necessary for 3G session control, without
requiring the application developer to have detailed protocol-specific knowledge.

Figure 3 illustrates the Dialogic® API libraries. The API library support varies by platform. For
support information, see the Release Guide for your software release.

Figure 3. Dialogic® API Libraries
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This chapter describes the devices used in the Dialogic® 3G-324M software. Topics include:
® Device OVEIVIEW . . ..ottt et e e e e e e e e 23

® DEVICE TYPOS v v vt et 23

Device Overview

The Dialogic® 3G-324M software provides device handles to control the 3G-324M endpoint. The
device abstractions include board, control, audio, and video devices.

An m3g device represents one instance of a 3G-324M endpoint and terminates the 3G-324M peer-
to-peer protocol. The m3g device provides a connection to the aggregate data on the 3G network
bearer channel and internal connections for audio and video streams.

When the m3g device receives aggregate data from the 3G network bearer channel, it
demultiplexes the data into H.245 control messages, audio streams, and video streams. In the
reverse direction, audio and video streams are multiplexed with H.245 control messages and sent
on the aggregate 3G network bearer channel to the remote 3G-324M endpoint.

Device Types

Each 3G-324M endpoint is a composite or aggregate of several device types:

board device
The board device is used to set global default values. The board device handle is used in
m3g_SetParm( ) function calls to specify parameter values for all applicable control, audio,
and video device instances subsequently opened on the specified board. It is used in
m3g_EnableEvents( ) function calls to enable unsolicited events. It is also used by other
functions such as m3g_SetVendorId( ) and m3g_StartTrace( ).

The board device name is “m3gBm”, where “m” is the specified board number.
Note: Only one board, m3gB1, is currently su