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ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
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Introduction

The digital technology has transformed the generation, storage and communication of information. With this, the
information age was borne allowing humankind to generate multimedia contents, communicate them and store
them in meaningful ways. Digitization has also meant a rich variety of delivery and storage technologies, each
bringing f ; fstics; ; T i tat i ; . The
MPEG Delivery Multimedia Integration Framework (DMIF) allows each delivery technology to be used for-its)pinique
charactefistics in a way transparent to application developers. DMIF specifies the semantics for the [DMIF-
Applicatipn Interface (DAI) in a way that it satisfies the requirements for both broadcast, local storage/and fremote
interactie scenarios while maintaining uniformity across all cases. By including the ability to bundle cennectiops into
sessions| DMIF enables network operators to apply appropriate billing policies in the provisien of multjmedia
services| By adopting QoS metrics which relate to the media and not to the transport mechanism, DMIF hides the
delivery fechnology details to applications. These unique features of DMIF give multimedia "application devglopers
what thgy need in terms of permanence and richness beyond what is possible withy each individual delivery
technology. With DMIF, application developers can begin to invest in commercial multimedia applications wjith the
assurange that their investment will not be made obsolete by new delivery technologies. In order to fully regch its
goal, DMIF needs "real" instantiation of its DMIF-Application Interface, and well@efined, specific mappings of DMIF
conceptd and parameters into existing signalling infrastructures.
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Information technology — Coding of audio-visual objects —
Part 6:
Delivery Multimedia Integration Framework (DMIF)
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bart of ISO/IEC 14496 specifies the Delivery Layer of ISO/IEC 14496, which" allows applic
arently access and view multimedia streams whether the source of the streams, is located on an in
b end-system, the streams are available on broadcast media or they are on sterage media.
part of ISO/IEC 14496, the following aspects are covered:

communication architecture

Application Interface (DAI) definition

emantic to locate and make available the multimedia streams

Default Signalling Protocol (DDSP) for remote interactive scenarios, and its related variations using

network signaling protocols

e media

onformance

pquirements for conformance
conformance is only‘requested at the boundary of the equipment implementing a DMIF Instar
bs the syntax and-semantics of the particular Control protocol selected for a particular network (e
ing messages),.as well as the compliance to the mappings defined for broadcast and local storage s)

conformange specifications is provided in ISO/IEC 14496-4.

MIE-Application Interface

htions  to
teractive

existing

ation flows for player access to streams_en remote interactive end-systems, from broadcast media or from

ce. This
g., DMIF
stems.

The DAl is a reference point. The exact syntax of the DAI is not defined by this part of ISO/IEC 14496, and does not
represent a conformance point.

The DAI does not impose any programming language, nor syntax (e.g., the exact format for specifying a particular
parameter -within the bounds of its semantic definition- or the definition of reserved values). Moreover the DAI

provid

es only the minimal semantics for defining the behaviour of DMIF.

A real interface needs more than what is specified in the DAI (e.g.; methods to initialise, reset, reconfigure, destroy,
query the status or register services). Most of these aspects, as well as the detailed syntax, deeply depend on the
implementation and language bindings. Moreover such details have no impact on the DMIF model and on the
conformance issues, and therefore they are out of the scope of DMIF.
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2.3 DMIF signalling messages

This part of ISO/IEC 14496 specifies the syntax and semantics of a few instances of protocols for DMIF peer to
DMIF peer interactivity, designed for specific network environments. A DMIF Instance making use of one of the
specified protocols shall fully comply to it. A DMIF Instance implementing a protocol not specified in this
International Standard cannot be tested for conformance, but may still be evaluated at the DAI Reference Point.

3 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provis
this part| of ISO/IEC 14496. For dated references, subsequent amendments to, or revisions of, any-of

publicati
investigd
undated
maintain

ETS 300

receivers.

IEEE 801

ISO/IEC
informati

ISO/IEC
ITU-T R
Subscrib
call/conn

ITU-T R¢

RFC173

4 Ter
For the g

4.1 Assq
Network

4.2 Cha

4.3 Deliy

ns do not apply. However, parties to agreements based on this part of ISO/IEC 14496 are encourd
te the possibility of applying the most recent editions of the normative documents indicated belo
references, the latest edition of the normative document referred to applies. Members’of ISO arn
registers of currently valid International Standards.

:1990, IEEE Organization Unique Identifier.

13818-6:1998, Information technology — Generic coding of meving pictures and associated
bn — Part 6: Extension for DSM-CC.

14496-1:—1), Information technology — Coding of audio-visual objects — Part 1: Systems.

ecommendation Q.2931:1995, Broadband Integrated Services Digital Network (B-ISDN)—
er Signalling System No. 2 (DSS 2) — User-Network Interface (UNI) — Layer 3 specification fon
ection control.

commendation E.164:1997, The international public telecommunication numbering plan.

B:1994, Uniform Resource Locators (URL).

Ims and definitions
urposes of this part of(ISO/IEC 14496, the following terms and definitions apply.

ciation Tag: In-the context of this specification an Association Tag is used to identify elements w
Session with unigue end-to-end significant values.

nel: Is the entity over which a DMIF User sends or receives data.

eryMayer: The layer of an ISO/IEC 14496 terminal that abstracts the delivery mechanism used to s

ons of
these
ged to
v. For
d IEC

401:1997, Radio broadcasting systems: Digital Audio Broadcasting (DAB) t@ mobile, portable and fixed

audio

Digital
basic

ithin a

ore or

transmit

5{reaming data and associated control information.

4.4 DMIF-Application Interface: Is the interface between an application (DMIF User) and the Delivery layer.

4.5 DMIF Default Signalling Protocol (DDSP): A session level protocol for the management of multimedia
streaming over generic delivery technologies defined in this part of ISO/IEC 14496. The protocol comprises
primitives to setup and tear down sessions as well as individual data channels.

4.6 DMIF Instance: Is an implementation of the Delivery layer for a specific delivery technology.

1) To be published. (Revision of ISO/IEC 14496-1:1999)
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4.7 DMIF-Network Interface: Is a semantic API that abstracts the signalling between DMIF peers irrespectively of
the delivery support.

4.8 DMIF peer: a shorthand for "peer DMIF Instance".
4.9 DMIF User: Is the application that exploits the functions offered by the Delivery Layer through the DAI.

4.10 Heterogeneous Network: A Network composed of different transport technologies which are connected in
tandem through InterWorking Units.

4.11 Homogeneous Network: A Network composed of one transport technology only.
4.12 Network Session: An association between two DMIF peers providing the capability to group-together the
resoulces needed for an instance of a service. The Network Session is identified by a networkawide unique ID. A
Netwdrk Session could group one or more Service Sessions.

4.13 Service: Is an entity identified by a Service Name (opaque to DMIF) which responds to DAI primitives
4.14 Yervice Session: A local association between the local DMIF Instance and a farticular service.

4.15 Transmux Channel: A native network transport channel: it includes thedransport protocol stack that is directly

supported by the signalling means of the network. It provides the basic ¢ransport stack element that DMIF may
complement with additional multiplexing or protection tools.

5 Apbbreviations

CAT: Channel Association Tag

DAI: DMIF-Application Interface

DDSPp DMIF Default Signalling Protocol
DS: DMIF Signaling

DNI: DMIF-Network Interface

QoS: Puality of Service

TAT: Transmux Association/Tag

URL: Universal Resource Locator

6 Qrganjzation of this part of ISO/IEC 14496

ThlS par_Lgf_l_SQ,ﬂ_E(‘ 14496 caontains the fnlln\l\ling technicalclauses.:

Clause Definition

8 DMIF Overview - This clause explains how DMIF reaches its two-fold goal of hiding the delivery
technology details from the DMIF User, and ensuring interoperability between end-systems. It
describes the DMIF communications architecture and explains how this architecture can support
current and future delivery technologies, preserving application from continuous updates to follow
evolving technologies.

9 The remote interactive scenario - In this clause the additional requirements due to a remote
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10

interactive scenario are considered.

The DMIF-Application Interface - This clause defines a (semantic) API, called the DAI, that allows for
the development of applications involving media content delivery, irrespective of delivery technology.

The DAI provides primitives for contacting remote services, for establishing data commun

ication

channels with these services, and also exchanging data over these channels. It should be noted that
the DAI provides a minimum semantics, which means that a DMIF User would have to turn to a
specific implementation of the DAI for a syntax; moreover this implementation would probably
provide additional functionality. The only elements whose syntax is specified at the DAI are the URL,

for locating services.

11

12

13

Annex A

Annex B

Annex C

Annex D

Annex E

Annex F

Annex G

Annex H

Annex |

The DMIF-Network Interface (informative) - The DMIF-Network Interface (DNI) is a semantic A
abstracts the signalling between DMIF peers irrespectively of the delivery support:)Fhe
informative, and is introduced in support to the description of the DMIF Signalling Pratecol.

Control Plane mappings - This clause describes the mappings of the DNIwprimitives into
Signalling Protocol messages. A Default DMIF Signalling Protocol is specified as well as a
mappings into native network signalling protocols (extended through -additional DMIF sig
messages, usually carried opaque to native signalling in a dedicated ehannhel). These specifig
ensure that different implementations of a DMIF Instance interoperate,

Terminal Capability Matching — Specifies how DMIF determines compatibility between
terminals.

Overview of DAI and DNI parameters (informative) - This’ Annex provides the glue to link co
and parameters as defined in DAI and DNI.

Information Flows for DMIF (informative) - This;Annex defines the scenarios for remote inte
end-system, broadcast and local storage DMIF.implementations.

Use of URLs in DMIF (informative) - This‘Annex defines the URL schemes currently supported

Protocol error recovery (informative).= This Annex specifies the state machine for the transact
the DMIF Signalling Protocol.

Subset of DSM-CC resource descriptors from DSM-CC ISO/IEC 13818-6 (informative) — This
reports selected dsm-cc\resource descriptors from ISO/IEC 13818-6 that are used by this
ISO/IEC 14496.

ISO/IEC 14496, content carried over an ETS 300 401 System (informative) — This Annex defing
ISO/IEC 14496_content can be carried over an ETS 300 401 System (DAB), and describes
access it through the DMIF-Application Interface.

Patentstatement (informative)

ISO/IEC 14496 content carried over an H.324 system (informative)
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DMIF Application Programming Interface — Syntax definition (informative)
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7 Compliance terms

The following table defines the meaning of terms used in this part of ISO/IEC 14496:

Table 7—1 — Definition of terms used in this part of ISO/IEC 14496

2000(E)

Term Definition
shall Means that an item is required. For example, the phrase “The widget shall be blue.” means that no
color other than blue is acceptable for the widget.
shall not Means that an item is not allowed. For example, the phrase “The widget shall not be blue."(mgans that
the color blue is not acceptable for the widget.
must Not used. Use “shall” instead.
must not Not used. Use “shall not” instead.
shoulg Means that, if possible, an item shall be used. For example, the phrase “The\widget should |be blue.”
Means that blue is the preferred color for the widget but, if blue is not\possible, other cplors are
acceptable.
should not | Means that, if possible, an item shall not be used. For example, the\phrase “The widget shoyld not be
blue.” Means that it is preferred that the color of the widget not pbé blue, however it is allowaljle to use
that color if necessary.
may Means that an item is optional. For example, the phrase, “The widget may be blue.” Means]| that it is
allowable to use blue as the widget color.
may not Not used. Use “shall not” instead.
8 DMIF overview
8.1 1SO/IEC 14496 terminal architecture
The géneric ISO/IEC 14496 terminal architecture(is depicted in Figure 1. It comprises three layers: the Conjpression
Layer,|the Sync Layer and the Delivery Layer,-The Compression Layer is media aware and delivery unayare; the
Sync lLayer is media unaware and delivery~unaware; the Delivery Layer is media unaware and delivery awafe.
media aware
delivery unaware :
SO/l ECy14496-2Visual Compression Layer
: Elementary
SO/IEC 14496:3Audio Strear
_ Interface
mediaunaware (ES)
delivery unaware Sync Layer
SO/IEC 14496-1Systems DMIF|
AppITCation
] Interface
media unaware (DAI)
delivery aware Delivery Layer
| SO/IEC 14496-6 DMIF
Figure 1 — ISO/IEC 14496 terminal architecture
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The Compression Layer performs media encoding and decoding of Elementary Streams and is specified in ISO/IEC
14496-2:1999 and ISO/IEC 14496-3:1999; the Sync Layer manages Elementary Streams and their synchronisation
and hierarchical relations and is specified in ISO/IEC 14496-1:2001; the Delivery Layer ensures transparent access
to content irrespective of delivery technology and is specified in this part of ISO/IEC 14496.

The boundary between the Compression Layer and the Sync Layer is named Elementary Stream Interface (ESI)
and its minimum semantic is specified in ISO/IEC 14496-1:2001.

The boundary between the Sync Layer and the Delivery Layer is named DMIF-Application Interface (DAI) and its
minimum semantic is specified in this part of ISO/IEC 14496.

8.2 The
The Deli
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ery Multimedia Integration Framework has a number of objectives:

e delivery technology details from the DMIF User

e real time, QoS sensitive channels

ervice providers to log resources per session for usage accounting

b interoperability between end-systems

xposed to the application, called the DMIF-Application Interface (DAI). Delivery technologies i
network technologies (e.g., the Internet, or an ATM infrastructure), as well as broadcast technologi
age technologies.

separates the delivery aware and delivery unawaré layers of the ISO/IEC 14496 terminal architect

of transport network technologies the DAI fulfils-the specific needs of ISO/IEC 14496 based applic
its design is generic enough to allow the exploitation of DMIF in contexts other than ISO/IEC 14496

is a semantic API that allows the development of applications irrespectively of the delivery suppd
specified for this Interface, since this would be programming language and operating system depe
i only the minimum functionality is.specified.

es into account the QoS~management aspects and the requirement of allowing service providers
5 per session for usage aecounting, in order to facilitate the implementation of appropriate billing p
bse of interactive networks it derives a generic protocol to fulfil the requirements (the DMIF I
) Protocol — DDSP):

By adapting the generig-protocol to the native network signalling mechanisms, DMIF fully specifies the behay

the DMI

Other ngtwork environments and protocol implementations are not prevented, as far as the DAI function
preserveqd, butiare out of the scope of this specification.

Instances ‘operating on particular network environments, thus ensuring interoperability for those

fines a communication architecture that hides the details of the‘delivery technologies below an inferface
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The integration framework of DMIF covers three major technologies, interactive network technology, broadcast
technology and the storage technology; this is shown in Figure 2.
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DMIF

The multimedia content delivery integration framewor k

Broadcast Technal ogy.

Interactive
Network Technology

Storage Technology

CD,
DVD,
etc.

Figure 2 — DMIF addresses the delivery integration of three major technologies

Figurg 3 represents the DMIF communication architecture. Fhe shaded boxes clarify what are the boundaries of a
DMIF jmplementation: this part of ISO/IEC 14496 normatively specifies the behaviour of a DMIF implemenptation at
those |boundaries, while the additional modelling and definitions which apply to elements internal to th¢ shaded
boxes|have only informative value.

The DMIF architecture is such that applications*that rely on DMIF for communications do not have to be cpncerned
with the underlying communications method::The implementation of DMIF takes care of the delivery teichnology
detaild presenting a common interface to.the-application.

Figurd 3 depicts the above concept. 'An application accesses data through the DMIF-Application Interface,
irrespéctive whether such data gontes from a broadcast source, from local storage or from a remote $erver. A
Delivery layer implementation allows the concurrent presence of more than one DMIF Instance. When reqpesting a
speciflc service the Application*supplies a URL that allows the Delivery layer to determine the approprigte DMIF
Instange to activate. The DMIF Instances will then translate the Originating Application requests into specific actions
to be [taken with respeet)to the broadcast network or the local file system, or translate it into messages to be
delivefed to the Target Application, taking care of the peculiarities of the involved delivery technology. Similarly, data
entering the terminal (from remote servers, broadcast networks or local files) is uniformly delivered to the
Origingting Application through the DAI. The DAI allows the DMIF User to group elementary streams into| services
and to| specifythe QoS requirements for the desired elementary streams.

DMIF |separates the common features that should be implemented in each DMIF Instance from the detdils of the
delivery technology. -Network
Interface — DNI) between a hypothetical module implementing this common features and the network specific
modules. The DNI specifies the information flow that should occur between peers of such hypothetical module; the
network specific modules specify the exact mapping of the DNI primitives into signalling messages.

DNI primitives need to be adapted to the native network signalling mechanisms in order to provide access to the
network resources. DNI primitives represent one of the possible solutions to ensure the DAI functionality when
interacting with a remote peer. A straightforward mapping of DNI primitives into signalling messages is defined, and
named DMIF Default Signalling Protocol (DDSP). The DMIF Default Signalling Protocol is a session level protocol
for the management of multimedia streaming over generic delivery technologies. The protocol comprises primitives
to set-up and tear down sessions as well as individual data channels.

© ISO/IEC 2000 — All rights reserved 7
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DNI primitives can be mapped into different protocols (e.g., in a LAN, or in the domain of a particular telecom
operator) to provide the DAI functionality in the presence of different requirements imposed by a particular network
environment (e.g., for admission control, billing policies ...).

In the case of the Broadcast and Local Storage scenarios the model is simpler, and no internal interface has been
identified. Conceptually, such a DMIF Instance includes the features of a Target DMIF peer, as well as those of the
Target Application. This implies that such a DMIF Instance is not agnostic of the application making use of it.
Specifically, broadcast or local storage DMIF Instances have to be ISO/IEC 14496 aware if they are used in an
ISO/IEC 14496 terminal. All the control messages that are exchanged between peer applications in an interactive
scenario are in this case terminated in the DMIF Instance. Stream control commands like PLAY/PAUSE/MUTE are
an example.

Origmﬁ:i ng Target DMIF Target App. Broadcast
for Broadcast £ | sorce
Orig|nating E ——
T Orgmg ng Target DMIF Target App. v Local
oL || ||
S for Local Files i % Storage
App a . C
Originating ;
Ll DMIF ; n“:"g
for Remote srv P
DAI DNI
C 'sig [ | TagetDMIF Target
map [1] i ApP
DNI DAI

—r—  Flowsbetween independent systems (normative)

——  Flowsinterna to asingle system (either informative or out of DMIF scope)

Figure 3— DMIF communication architecture

DMIF allpws the concurrent’presence of one or more DMIF Instances, each one targeted for a particular delivery
technology, in order to*~sUpport in the same terminal multiple delivery technologies and even multiple scgnarios
(broadcast, local ,storage, remote interactive). Multiple delivery technologies may be activated by the|same
applicatipn, which>eould therefore seamlessly manage data sent by broadcast networks, local file systems and
remote interactive peers.

84 DMI bunlputatiuuod IIIUdC:

When an application requests the activation of a service, it uses the Service primitives of the DAI (see clause 10),
and creates a Service Session. In the case of a local storage or broadcast scenario, the DMIF Instance locates the
content which is part of the indicated service; in case of interactive scenarios the DMIF Instance contacts its
corresponding peer and creates a Network Sessionwith it. The peer DMIF Instance in turn identifies the peer
Application that runs the service, and establishes a Service Session with it. Network Sessions have network-wide
significance, Service Sessions have instead local meaning. The Delivery layer maintains the association between
them. Each DMIF Instance uses the native signalling mechanism for the respective network to create and then
manage the Network Session (e.g.; DMIF Default Signalling Protocol integrated with ATM signalling). The
application peers then use this session to create connections that are used to transport application data (e.g.,
ISO/IEC 14496 Elementary Streams).

8 © ISO/IEC 2000 — All rights reserved
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When an application needs a Channel, it uses the Channel primitives of the DAI (see clause 10), indicating the
Service they belong to. In the case of a local storage or broadcast scenario, the DMIF Instance locates the
requested content, which is scoped by the indicated service, and prepares itself to read it and pass it in a channel to
the application; in case of interactive scenarios the DMIF Instance contacts its corresponding peer to get access to
the content, reserves the network resources (e.g.; connections) to stream the content, and prepares itself to read it
and pass it in a channel to the application; in addition, the remote application locates the requested content, which is
scoped by the indicated service. DMIF uses the native signalling mechanism for the respective network to reserve
the network resources. The remote application then uses these resources to deliver the content.

Figure 4 provides a high level view of a service activation and of the beginning of data exchange in the case of
interagfive scenarios; the high Tevel walk-through consists of the following steps:

The Qriginating Application requests the activation of a service to its local DMIF Instance: a communicdtion path
betwegn the Originating Application and its local DMIF peer is established in the control plane (1)

The Qriginating DMIF peer establishes a Network Session with the Target DMIF peer: '@)communicalion path
betwegn the Originating DMIF peer and the Target DMIF Peer is established in the controliplane (2)

The Target DMIF peer identifies the Target Application and forwards the, service activation refuest: a
commpunication path between the Target DMIF peer and the Target Application is\eStablished in the confrol plane

3

The pger Applications create channels (requests flowing through communRication paths 1, 2 and 3). The|resulting
channgls in the user plane (4) will carry the actual data exchanged by the Applications.

DMIF |s involved in all four steps above.

Originating Peer Target Peer
4
App Appl
1 3
2
DN DMIF
InStance |nstance

Figure 4 — DMIF computational model

8.5 DMIF QeS model

This paft-of ISO/IEC 14496 while it specifies the QoS traffic parameters for a given stream at the DAI (e.d., bitrate,
MaxinTumT access UMt SiZe, —.-J, it JOES Not SPeCify 15 QUS PEerformance Tequirements (€.9., defay, 1055 probability,
...)- As a result, the QoS performance should be based only on the transport network and the administrative policy
imposed by a given implementation, e.g., choose best-effort for all channels, or guaranteed service for all channels.

8.6 The User Plane in the Delivery Layer

Figure 5 illustrates the User Plane in an ISO/IEC 14496 terminal, and specifically in the Delivery Layer: Elementary
Streams cross the DAI in individual channels, and are multiplexed/demultiplexed in the Delivery Layer. The Delivery
Layer makes use of the available multiplexing facilities of the native protocol stacks (e.g., IP port numbers, ATM
VCs, MPEG-2 PIDs, file names in a file system), which are referred as Transmuxes in this specification. Where

© ISO/IEC 2000 — All rights reserved 9
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necessary it makes use of additional multiplexing or protection tools, and uses DMIF descriptors to appropriately
configure the stacks at both ends.

Currently the FlexMux multiplexing tool specified in ISO/IEC 14496-1:2001 is supported.

The Delivery layer is responsible for the configuration of the transport protocol stacks. Each DMIF Instance is in
charge of configuring the exact protocol stack for each channel, and of keeping track of the associations of
channels and transport resources. The configuration of the Transmux portion of the protocol stack is achieved
through the usage of DMIF signalling with Resource Descriptors and/or their execution using native signalling; the
configuration of the remaining portion of the protocol stack is achieved through the usage of DMIF signalling with
DMIF Dgscriptors.

Figure 5| provides a sample of the choice of native transport protocol stacks. It outlines the fact that either an
Element@ry Stream or a group of streams multiplexed together (e.g., with the FlexMux tool) can be-carried pver a
native transport.

A o2

4 4 4 4 TElementary Streams 4 s 28 é

7 \\ -§ iri 5\

a3

Sync Layer £EQ

Sp&

FlexMux Channel S.-Packetized Streams DMIF-Application Interface = 2

FlexMux FexMux optional use of > ﬁ w
FlexMux Tool % § s
TrapsMux Channel FlexMux Sr%ms s H Er
Y Delivery Layer g ﬁ@'
B S
(PES) AALS H223 DAB © B ‘2’
TCP UDP MPEG2 ATM GSTN mux
1P 1P TS v
TransMux Streams
NOTE The figure shows a number-of relevant protocol stacks, that are, however, not all fully specified in this [part of

ISO/IEC 14496.

Eigure 5 — The User Plane in a ISO/IEC 14496 terminal

9 Remote interactive scenario

9.1 Addjtiehal requirements

9.1.1 Introduction

This subclause only focuses on the Remote Interactive scenario, and defines the common features that each DMIF
Instance for such a scenario should implement. These common features take care of the requirement of facilitating
the possible evolution to Heterogeneous Networks and of allowing service providers to log resources per session
for usage accounting, in order to facilitate the implementation of appropriate billing policies. Valid DMIF Instances
may however ignore these requirements.

10 © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=9ed43f3d961e01afcd942dca49ddb971

ISO/IEC 14496-6:2000(E)

9.1.2 Billing policies

In order to facilitate the implementation of appropriate billing policies, DMIF allows to group in Network Sessions the
resources consumed for the delivery of a certain service. This way network service providers may log and then
charge the resources consumed in the course of a Network Session as a whole, instead of just summing the cost
for each individual resource. Network Sessions may include multiple Service Sessions, as far as they relate to the
same DMIF peers. These Service Sessions may relate to different application instances on one or both sides. This
case is depicted in Figure 6. Valid DMIF Instances may however prefer to maintain a one-to-one relation between
the services as requested by the DMIF User and the Network Sessions. In this case if extra capacity is available on
one connection belonging to one Service Session it cannot be used by the other Service Session and as a result the
end uger will pay more.

Billing|policies are out of the scope of this specification.

Qriginating peer Target peer
App A Appl
DMIF DMIF
Instance Instance
App B
App2
Control plane connectivity

User plane connectivity

Figure 6 — A Network Sessiorrshared by multiple Service Sessions
9.1.3 | Possible evolution to Heterogeneous*Networks

This gpecification only targets homogeneous networks; however, possible evolution to Heterogeneous Networks
has bgen considered. In order to facilitate this evolution, parts of a solution framework that was devgloped in
ISO/IHC 13818-6 (Digital Storage Media Command & Control, User to Network — DSMCC-UN) have been(adopted.
In parficular, the DMIF Default Signalling Protocol defined in this specification makes use of a generic descriptor
architgcture derived from ISO/IEC 13818-6 for describing and tagging the network resources being used.

9.2 DMIF within the context of the ISO/OSI layers

Figurg 7 positions the"DMIF-Application Interface in the DMIF architecture shown in Figure 3 and its nptworked
compaonent showrin Figure 4, and highlights the role of Delivery Layer with respect to the 1ISO/OSI layerd: a DMIF
Instance performs Session Layer functions, and the DMIF-Application Interface corresponds to a Sessiof Service
Accesg Point:> The DMIF control primitives at the DMIF-Application Interface capture parameters |that are
maintgined\for the duration of the contract. Any other parameter that varies during the life of the contract (s carried
on tha_User Plane and is out of the scope of this specification. In the case of ISO/NEC 14496 refer tol ISO/IEC
14496-1:2001. One such example of the first kind is the QoS of the media stream that is fixed during the contract
and therefore carried in the DMIF control primitives. In the case of ISO/IEC 14496 an example of the second kind is
the SL packet header length which could vary during the life of the media stream and is therefore carried on the
User Plane as specified in ISO/IEC 14496-1:2001. Also while the DMIF control primitives are specified both at the
receive and transmit ends, the User Plane is only specified at the receive end.

© ISO/IEC 2000 — Al rights reserved 11
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Figure 7 — Position of the DMIF-Application Interface inthe DMIF architecture

10 The DMIF-Application Interface

10.1 THe DMIF-Application Interface key concepts

The DMIF-Application Interface (DAI) is a semantic APLthat allows the development of applications transpafent to
the supported delivery technologies. By using the -DAI, an application could seamlessly access content from
broadcasgt networks, from local storage devices andfrom remote end-systems.

The DAl [semantics is normative.
DAI doeg not impose any programming language, nor syntax (e.g., the exact format for specifying a patfticular

parameter -within the bounds of its,semantic definition- or the definition of reserved values), except for the URL
defined ip Annex C.. Moreover the' DAl provides only the minimal semantics for defining the behaviour of DMI

A real implementation of theDAI needs more than what is specified here (e.g.; methods to initialise,|reset,
reconfigdre, destroy, query:the status, register services ...). Most of these aspects, as well as the detailed gyntax,
deeply depend on the_language binding and on the implementation (part of an operating system, or a separate
library, or a set of separate libraries, or a combination of the above, or ...; and for the syntax: synchronpus or
asynchrgnous implementation, callback functions or events or a polling technique, ...). Moreover such details have
no impagt on the-BMIF model, and are therefore out of the scope of DMIF.

It is worthdmentioning that this interface is available to any application, not just ISO/IEC 14496-1:2001 (MPEG-4

The DMIF-Application Interface defines the functions offered by the Delivery layer. The entity that uses this interface
is named the DMIF User.

Through the DMIF-Application Interface DMIF Users are hidden from the delivery technology details (for both Data
and Control Planes), and just manipulate Service Sessions and channels.

The DMIF-Application Interface is comprised of the following classes of primitives:

Service primitives, which deal with the Control Plane, and allow the management of Service Sessions (attach and
detach);

12 © ISO/IEC 2000 — Al rights reserved
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Channel primitives, which deal with the Control Plane, and allow the management of channels (add and delete);
Data primitives, which deal with the User Plane, and serve the purpose of transferring data through channels.

Note that since only the minimum DAI semantics is specified, additional primitives and parameters may be required
in actual implementations, e.g., to initialize the DMIF Instance, to register callbacks, to resolve service names, to

apply sophisticated statistical multiplexing at the FlexMux Layer on the sender side (including the usage of unequal
protection schemes), etc.

10.2 Cammon semantic elements

10.2.1) channelDescriptor

DMIF [defines a ChannelDescriptor at the DMIF-Application Interface to carry all informations Which relgte to the
channgl configuration. This includes in particular Quality of Service parameters for both profile (e.g, logs, delay,
priority, etc.) and bandwidth requirements (e.g., peak bit rate, average bit rate, etc.) for,an individual Elementary
Stream. The ChannelDescriptor may also include information specific to a particularsapplication. Two|of these
applicgtion dependent descriptors are defined in this document. These descriptors_are intended to fully support
MPEQ-4 Systems based applications on any kind of delivery technology (e.g.,, MPEG-2 Transport| Stream,
RTP/RTCP orRTSP in the control plane). The information carried through the DAl N the ChannelDescript¢r can be
further delivered across the DNI and be mapped in the DMIF Default Signaling-FProtocol (DDSP).

Only the semantics of the ChannelDescriptor used at the DAl is specified ir’'this clause.

The ekact syntax of the ChannelDescriptor used at the DNI and ifithe DMIF Default Signaling Protocol (DDSP) is
speciffed in subclause 11.2.4.

DMIF [enables the aggregation of multiple Elementary Stfeams, which share the same QoS profile, intol a single
TransMux, and computes the aggregate bandwidth. DMIF then maps the QoS requirements (i.e., QoS pfofile and
aggre@ated bandwidth requirements) for a particular.JransMux into specific network QoS (e.qg, traffic contract). This
is shown in Figure 8.

DAI
DNI
ES
TransMux-QoS | o Net-Qos
QoS Budget| Trans- 05 | Signal Q
b form A Mapng A

Depends on the Depends on the
transport Stack Network
choserreg RTP eg—AFM

Figure 8 — Transformations of the M edia QoS

In MPEG-4 the QoS parameters for an individual Elementary Stream are transmitted as part of the ES_Descriptor
as defined in MPEG-4 Systems ISO/IEC 14496-1:2001. These QoS parameters represent the total media QoS
budget (total-QoS). The total-QoS differs from the QoS exposed at the DAI (DAI-Qo0S) in that the application is
expected to compute the DAI-QoS taking into account the QoS requirements and the performance of the receiver
itself (decoder-QoS). This is shown in Figure 9 and Figure 10 below.
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Figure 9 — Apportionment of the total end-to-end QoS Budget

Receiver DAl DAl Sender
Stream descriptors with
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identifies

corresponding decoder
implementation, Decoder
verifies its capability '
and derivesthe QoS B;ljdget !
decoder QoS budget & Tota QoS i

4
DAI QoS Budget

Figure 10 — The Life cycle of the M edia QoS

The chgnnel Descriptor shall be able to carry a number of Q@S metrics. The set of metrics currently defingd and
their semantic is summarized in Table 10—1.

Table 10—1 — ISO/IEC 14496-6 defined channelDescriptor parameters.

channelDescriptor Parameter Semantic Description

PRIORITY Priority for the stream

MAX_AU_SIZE Maximum size of a PDU, as delivered through the DAI

A\VG_BITRATE Average bit rate measured over an observation time
window

MAX_BITRATE Maximum bit rate measured over an observation time
window

MAX_DELAY Maximum delay experienced by any PDU of an
Elementary Stream measured over an observation time
window

\VG_DERAY Average delay experienced by the PDUs of an
Elementary Stream measured over an observation time
window

| OSS_PROBABILITY Allowable probability of loss of any single PDU of an
Elementary stream measured over an observation time
window

JITTER_TOLERANCE Maximum delay variation experienced by any PDU of an
Elementary Stream measured over an observation time

SYNC_GROUP Identifies the timeline associated to a channel

SL_CONFIG_HEADER Describes the MPEG-4 Sync Layer Packet Header
format

14 © ISO/IEC 2000 — Al rights reserved
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The semantic meaning of the channel qualifiers tags are as follows :

2000(E)

PRIORITY : this qualifier defines a relative measure for the priority of an elementary stream. An elementary stream

with a

higher priority is more important than one with a lower priority.

MAX_PDU_SIZE : this qualifier defines the maximum size of any PDU that can be delivered through the DAI.

AVG_BITRATE : this qualifier defines the average bitrate of the elementary stream and the time window over which
it is observed. This qualifier is therefore comprised of two semantic elements.

MAX_|
which

MAX_|
time W

AVG_|
time W

LOSS

BITRATE : this qualifier defines the maximum bitrate of the elementary stream and the time win
it is observed. This qualifier is therefore comprised of two semantic elements.

low over

DELAY : this qualifier defines the maximum delay experienced by any PDU of the elementary-Streanp and the

indow over which it is observed. This qualifier is therefore comprised of two semantic elements.

indow over which it is observed. This qualifier is therefore comprised of two semantic elements.

strea

elements.

JITTER_TOLERANCE: this qualifier defines the maximum delay 4ariation experienced by any PD
elemeptary stream and the time window over which it is observed. This qualifier is therefore comprise
semaiptic elements.

SYNC
expos

SL_C
qualifi

SLConfigDescriptor defined in ISO/IEC 14496-1:2001. The length of the slConfig is specified y slConfigl

qualifi

a certain channel carries content which is-packetized according to the semantic rules of the MPEG-4 SL.

10.3

This s
The o
primiti
param

force @ synchronousimplementation. The loop() construct allows to concisely represent an array of elemen

The p

— D

| PROBABILITY: this qualifier defines the allowable probability of loss of_any’single PDU of the el
and the time window over which it is observed. This qualifier is therefore comprised of two

| GROUP : this channel qualifier provides an identifier, for the timeline associated to a channel. It
b to a dmif instance the knowledge that a group of stfeams is sharing the same timeline.

DNFIG_HEADER : this channel qualifier describes the MPEG-4 Sync Layer Packet Header forr
br is comprised by a binary sequence™of bytes called sIConfig, whose syntax corresg

pr is therefore comprised of two semantic elements. It allows to expose to a dmif instance the knowl

DMIF-Application Interface primitives

Libclause lists the primitives specified for the DMIF-Application Interface, and describes the paramet
nly parameter with fixed/syntax is the URL defined in Annex C. The C++ like formalism used to des

eters provided toythe other side of the interface from those returned from it; by no means they are

imitives ‘are:

A-ServiceAttach (IN: parentServiceSessionld, URL, uuDatalnBuffer, uuDatalnLen; OUT: r

DELAY : this qualifier defines the Average delay experienced by the PDUs of the elementary streanp and the

bmentary
semantic

) of the
d of two

allows to

hat. This
onds to
Len. This
bdge that

brs used.
cribe the

ves only aims at eapturing their semantic meaning. IN and OUT keywords allow to clearly distinguish the

meant to
S.

esponse,

serviceSessionld uuDataQuiBuffer uuDataQuitl nn)

— DA_ServiceAttachCallback (IN: serviceSessionld, serviceName, uuDatalnBuffer, uuDatalnLen; OUT:
response, uuDataOutBuffer, uuDataOutLen)

— DA_ServiceDetach (IN: serviceSessionld, reason; OUT: response)

— DA_ServiceDetachCallback (IN: serviceSessionld, reason; OUT: response)

— DA_ChannelAdd (IN: serviceSessionld, loop(channelDescriptor, direction, uuDatalnBuffer, uuDatalnLen); OUT:

lo
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— DA _ChannelAddCallback (IN:  serviceSessionld, loop(channelHandle, channelDescriptor, dir

uub

atalnBuffer, uuDatalnLen); OUT: loop(response, uuDataOutBuffer, uuDataOutLen))

— DA_ChannelDelete (IN: loop(channelHandle, reason); OUT: loop(response))

— DA_ChannelDeleteCallback (IN: loop(channelHandle, reason); OUT: loop(response))

— DA_UserCommand (IN: uuDatalnBuffer, uuDatalnLen, loop(channelHandle))

— DA

— DA

quSataOutBuffer, uuDataOutLen)

— DA

— DA
— DA
— DA
— DA

— DA

UserCommandCallback (IN: uuDatalnBuffer uuDatalnl en, loop(channelHandle))

ection,

UserCommandAck (IN: uuDatalnBuffer, uuDatalnLen, loop(channelHandle); OUT :~es

ChannelMonitor (IN: channelHandle, gosMode; OUT: response)

ChannelEvent (IN: channelHandle, mode, qosReport)

Data (IN: channelHandle, streamDataBuffer, streamDatalen)

Data (IN: channelHandle, streamDataBuffer, streamDatal en, appDataBuffer, appDatalen)

DataCallback (IN: channelHandle, streamDataBuffer, streamDatalen, errorFlag)

ponse,

_lUserCommandAckCallback (IN: uuDatalnBuffer, uuDatalnLen, loop(channelHandle);OOUT : regponse
uuDptaOutBuffer, uuDataOutLen)

— DA [DataCallback (IN: channelHandle, streamDataBuffer, streamDatalen, appDataBuffer, appDatalen,
errofFlag)
The pargmeters have the following semantics:

appDataBuffer:is the data conveying application- information. In the case of MPEG-4 this data shall be u

convey S

appDatglen: is the length of the appDataBuffer field.

channel

Service rlequested for a particularn channel as well as possibly application specific descriptors. Its semantic de

is given i

channel
services
channelh
DMIF U9
affect thi

YNC layer information.

Descriptor: is a parameter set by the DMIF User containing the complete description of the Qu
h subclause 10.2.1.

Handle: is a local identifier that uniquely identifies a channel in the application space, no matter how
the application attaches to, or how many DMIF Instances it is using. In this interface specificati
jandle parameter is set by the DMIF Instance, however it would be also acceptable if it were set
er. Thealgorithm used by the DMIF Instance (User) to set the channelHandle is a matter that do
5 interface.

sed to

hlity of
finition

many
bn the
by the
es not

direction: Indicates the direction of the channel, either UPSTREAM i.e., from the receiver to the sender or

DOWNS

TREAM i.e., from the sender to the receiver.

errorFlag: is a flag that indicates whether an error has been detected (but not corrected) on the streamDataBuffer.

mode: this parameter, also contained in the qosMode structure, indicates the type of QoS mode. The set of modes
is summarized in subclause 10.5.2.

parentServiceSessionld: is a local identifier that uniquely identifies the Service Session whose URL is to be

possibly

16

used to expand the relative URL of a newly requested Service Session.
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gosMode: this is a parameter set by the DMIF User containing the requested QoS Monitoring mode for a particular
stream (i.e., channelHandle), as well as, associated commands with the monitoring process (i.e., start, stop, single
report).

gosReport: is a parameter set by the DMIF Layer containing the QoS report for a particular stream (i.e.,
channelHandle). This parameter shall contain the QoS profile parameters contained in the qosDescriptor
parameter sent in the addition of the channel (i.e., delay and loss), as well as, additional statistical parameters to be
defined in the future.

reason: a code identifying the reason.

response: a code identifying the response.

servigeName: at the target DMIF peer it identifies the actual service.
servideSessionld: is a local identifier that uniquely identifies a Service Session in the application space, fo matter
how many services the application attaches to, or how many DMIF Instances it isusing. In this |interface
speciflcation the serviceSessionld parameter is set by the DMIF Instance, however it-would be also acceptable if it
were get by the DMIF User. The algorithm used by the DMIF Instance (User) to setthe’serviceSessionld is|a matter
that dges not affect this interface.

streamDataBuffer: is the actual Data Unit generated by the DMIF User.

streamDatalen: is the length of the streamDataBuffer field.

URL: within DMIF is a string that identifies a Service. Refer to Aqnex C for more information on the usage of URLs
in DM|F, including the list of allowed URL schemes.

uuDatalnBuffer: is an opaque structure providing upperayer information; it is transparently transportedq through
DMIF from the local peer to the remote peer.

uuDatalnLen: is the length of the uuDatalnBuffer-field.

uuDataOutBuffer: is an opaque structure:providing upper layer information; it is transparently transported through
DMIF from the remote Peer to the local Reer.

uuDataOutLen: is the length of theluuDataOutBuffer field.
10.4 PMIF-Application Interface semantics

10.4.1 DA_ServiceAttach ()

DA_ServiceAttach (IN: parentServiceSessionld, URL, uuDatalnBuffer, uuDatalnLen; OUT: response,
serviceSessionld, uuDataOutBuffer, uuDataOutLen)

This primitive is issued by a DMIF User to request the initialization of a Service Session: the sgrvice is
unam$iguously identified by its URL which conveys information for identifying both the delivery technoldgy being
used (i.e. protocol), the address of the target DMIF peer (this may have different meanings in the different
scenarios) and the name of the service inside the domain managed by the target DMIF peer -which is then referred
to as serviceName. The URL, if relative, is expanded using as base URL the URL associated to the
parentServiceSessionld.

The DMIF User might provide additional information such as client credentials in uuDataln: this additional
information is opaque to the Delivery layer and is only consumed by the target DMIF User (which is locally emulated
in Broadcast and Local Storage scenarios).
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The target DMIF User might in turn provide additional information in uuDataOut: this additional information is
opaque to the Delivery layer and is only consumed by the local DMIF User. In an ISO/IEC 14496 application the
uuDataOut shall return a single Object Descriptor or Initial Object Descriptor if required by the context of this call.

In case of a positive response, the serviceSessionld parameter contains the Service Session identifier that the
DMIF User should refer to in subsequent interaction through the DAI regarding this Service Session.

10.4.2 DA_ServiceAttachCallback ()

DA :
respgonse, uuDataOutBuffer, uuDataOutLen)

This prinpitive is issued by the target DMIF Instance to the appropriate target DMIF User as identified through the
serviceName field. The steps involved in identifying the appropriate DMIF User and delivering the primitivgs to it
are out of the scope of this specification.
The tardet DMIF Instance also provides the serviceSessionld parameter, that contajns*the Service Spssion
identifier|that the target DMIF User should refer to in subsequent interaction through the"DAI regarding this Service
Session.

The target DMIF User (the Application Executive running the service) might alsoreeeive additional information (e.g.;
client crddentials) through the uuDataln field.

The target DMIF User might in turn provide additional information in~tfuDataOut: this additional information is
opaque {o the Delivery layer and is only consumed by the local DMIF “User. In an ISO/IEC 14496 applicatipn the
uuDataQut shall return a single Object Descriptor or Initial Object Descriptor if required by the context of this tall.

In case qf a negative response, the serviceSessionld becomeés invalid at the target DMIF Instance.

Real implementations of this primitive are likely to suppart-an additional parameter identifying the calling peer.

10.4.3 DOA_ServiceDetach ()
DA _[ServiceDetach (IN: serviceSessionld,\reason; OUT: response)

This prinpitive is issued by a DMIF Usento-request the termination of the service identified by serviceSessignld; a
reason ghould be specified. The DMtk Instance returns a response.

10.4.4 OA_ServiceDetachCallback ()
DA _|ServiceDetachCallback (IN: serviceSessionld, reason; OUT: response)

This prinpitive is issued by the target DMIF Instance to inform the target DMIF User that the service identified by
service§essionld. has been terminated due to the reason reason. The target DMIF User returns a response|

10.4.5 OA-ChannelAdd ()

DA_ChannelAdd (IN: serviceSessionld, loop(channelDescriptor, direction, uuDatalnBuffer, uuDatalnLen); OUT:
loop(response, channelHandle, uuDataOutBuffer, uuDataOutLen))

This primitive is issued by a DMIF User to request the addition of one or more end-to-end channels in the context of
a particular Service Session identified by serviceSessionld.

Each channel is requested by providing an (optional) channelDescriptor and a direction
The local DMIF User might provide additional information for each requested channel in uuDataln. This additional

information is opaque to the Delivery layer and is only consumed by the target DMIF User. In the case of an
ISO/IEC 14496 application the uuDataln shall always be present.
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For each requested channel, in case of a positive response, the channelHandle parameter contains the channel
identifier that the DMIF User should refer to in subsequent interaction through the DAI involving this channel.

10.4.6 DA_ChannelAddCallback ()

DA_ChannelAddCallback (IN: serviceSessionld, loop(channelHandle, channelDescriptor, direction,
uuDatalnBuffer, uuDatalnLen); OUT: loop(response, uuDataOutBuffer, uuDataOutLen))

This primitive is issued by the target DMIF Instance to the appropriate target DMIF User as identified through the
serviceSessionld field. to inform the target DMIF User that the addition of channels is requested.

For e@ch requested channel, the target DMIF Instance provides the direction to the target DMIF User. It also
provides the channelHandle parameter, that contains the channel identifier that the target DMIF User should refer
to in spbsequent interaction through the DAI involving this Channel.
The target DMIF User (the Application Executive running the service) might also receive.additional information
through the uuDataln field. In the case of an ISO/IEC 14496-1:2001 based application.the uuDataln shall always
be prgsent and may contain the Elementary Stream Identifier -ES_ID-.

For edqch requested channel, the target DMIF User returns a response. In ease of a negative respgnse, the
chanrelHandle becomes invalid at the target DMIF Instance.

10.4.7| DA_ChannelDelete ()
DA_ChannelDelete (IN: loop(channelHandle, reason); OUT: logp(response))
This primitive is issued by a DMIF User to delete one or more‘channels as identified by channelHandle;  reason

should be specified. The channels need not be all part of-acsingle Service Session. The DMIF Instance feturns a
respopse.

10.4.8] DA_ChannelDeleteCallback ()
DA_ChannelDeleteCallback (IN: loop(chatnelHandle, reason); OUT: loop(response))

This primitive is issued by the target DMIF Instance to inform the target DMIF User that the channels idehtified by
chanrjelHandle have been closed dug to the reason reason. The target DMIF User returns a response.

10.4.9 DA_UserCommand ()
DA _UserCommand.(INZuuDatalnBuffer, uuDatalnLen, loop(channelHandle))

This primitive is issued’by a DMIF User to send uuData that refers to channelsidentified by channelHangdle. This
primitije is intend&a-to support the delivery of control information in the upstream direction.

10.4.10 DAtserCommandCallback ()

DA_dserCommandCallback (IN: uuDatalnBuffer uuDatalnl en loop(channelHandle)) |

This primitive is issued by the target DMIF Instance to inform the target DMIF User that there is uuData relative to
channels identified by channelHandle.

10.4.11 DA_Data ()
DA_Data (IN: channelHandle, streamDataBuffer, streamDatalLen)
DA _Data (IN: channelHandle, streamDataBuffer, streamDatalLen, appDataBuffer, appDatalLen)

This primitive is issued by a DMIF User to send streamData in the channel identified by channelHandle.
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The second form of this primitive is issued by a DMIF User to send streamData in the channel identified by
channelHandle along with application specific appData describing the streamData. In the case of ISO/IEC 14496-

1:2001 b

ased applications appData would carry sync layer information associated to the streamData.

10.4.12 DA_DataCallback ()

DA _DataCallback (IN: channelHandle, streamDataBuffer, streamDatalen, errorFlag)

DA_DataCallback (IN: channelHandle, streamDataBuffer, streamDatalen, appDataBuffer, appDatalLen,

erro

rFlag)

This prinitive is issued by the DMIF Instance to the appropriate DMIF User (identified through the channelH

and prov,

The second form of this primitive is issued by the DMIF Instance to send streamData in the channel identi

channel
1:2001 b|
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DA |
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contain &
layer. T
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des the streamData along with an errorFlag for that channel.

Handle along with application specific appData describing the streamData. In the case-of ISO/IEC ]
psed applications appData would carry sync layer information associated to the streamData.

DA_UserCommandAck()

UserCommandAck (IN: uuDatalnBuffer, uuDatalnLen, loop(channelHandl€) ; OUT : response,
htaOutBuffer, uuDataOutLen)

itive is issued by a DMIF User to send uuDataln that refers toschiannels identified by channelHandl

is intended to support the delivery of control information with ‘acknowledgement (and possibly adg
bn in uuDataOut).

DA_UserCommandAckCallback()

UserCommandAckCallback (IN: uuDatalnBuffer;;uuDatalnLen loop(channelHandle) ; OUT : respons
htaOutBuffer, uuDataOutLen)

itive is issued by the target DMIF Instanee to inform the target DMIF User that there is uuDataln relg

identified by channelHandle; thesDMIF User shall acknowledge the receipt of the command, p
additional information in uuDataOut.

DA_ChannelMonitor()

ChannelMonitor (IN: channelHandle, gosMode; OUT: response)

g process by/the’/DMIF layer. The channelHandle identifies the stream to be monitored by the DMIR
idditionalinformation about the type of QoS report the DMIF user is interested in getting from the

g.request from the DMIF user.

hndle)

ied by
| 4496-

b, This
itional

U

tive to
Dssibly

nitive is issued-by’a user to request the initialisation, termination or single report request of & QoS

layer.

e of the Q@S monitoring (see subclause 10.5.2) is set in the gosMode parameter. The gosModge may

DMIF

e response identifies an acknowledgment (i.e., positive or negative) from the DMIF layer to & QoS

10.4.16

DA_ChannelEvent()

DA_ChannelEvent (IN: channelHandle, mode, qosReport)

This primitive is issued by a DMIF layer to inform the DMIF user with the measured QoS for the data channel
specified by the channelHandle. The mode identifies the type of QoS monitoring event (see subclause 10.5.2).
The qosReport parameter contains the QoS profile (e.g., delay and loss parameters) measured for the channel
(see subclause 10.5.3).
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10.5 QoS Monitoring

10.5.1 Monitoring events

This clause introduces data structures to allow event monitoring like QoS monitoring and QoS renegotiations of
established data channels in a DMIF session.

Three types of QoS monitoring events are defined: QOS_MONITOR or periodic monitoring depicted in section 2 of
Figure 11; QOS VIOLATION or not|f|cat|on upon V|olat|0n of the requested QoS by the Appllcatlon deplcted in
sectioy depicted in
sectiop 4 of Flgure 11.

The QoS monitoring event for a specific channel is initiated at any moment after the establishment |of thaf channel
(sectign 1 in Figure 11). The QoS monitoring process ends either when the channel is deleted or when the
applicgtion explicitly (i.e., through a stop command) indicates it to the DMIF layer.

DMIF User DMIF Layer

1 Application requests a DAI_ChannelMonitor p{ DMIE Layer repliesto
QoS monitoring event (IN: channelHandle, qosMode) a'QoS/monitoring
process < ‘event process request

(OUT: response)
P DAI_Channel Event

2 Application consumes -~ {TN: channelHandle, mode, qosReport) | DMIF Layer sends

fodic QoS DAI_ChannelEvent periodic events
per (mode =

monitoring events - (IN: channelHandlé/mode, qosReport)
DAI_Channel Event
(IN: channelHandle, mode, qosReport)

QOS MONITOR)

A

Application receives DMIF Layer detects
a QoS violation event DAI_ChannelEvent aQoS violation
(IN: channelHandle, mode, qosReport) (mode =

QOS VIOLATION)

A

I Application.requests DMIF Layer
and receives asingle acknowledges and sends
DAI_Channel Event
QoSteport < N ch Hand a QoS report (mode =
(IN: channelHandle, mode, qosReport) QOS REQUEST)

Figure 11 — QoS Monitoring Events

10.5.2 gosMeode

Table [L0=2 defines the format of the qosMode() structure:
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Table 10—2 — gosMode() format.

Syntax Num. Of Bytes

QosMode() {
Mode 1
QosMonitorPeriod 2
Status 1

mode: this parameter indicates the type of QoS mode. The set of modes currently defined and their semg
summariged in Table 10—3. The application can logically combine QoS modes, (e.g., QOS_MONITO
QOS_VIPLATION). Regardless of the QoS monitoring mode, the application can always requests QoS infor

for a spegific channel.

Table 10—3 — ISO/IEC 14496-6 (MPEG-4 DMIF) defined QoS modes.

Mode

Semantic Description

HOS_MONITOR

The DMIF layer,*monitors periodically the QoS of a
specific data-channel and reports to the application the
measured: QoS every gosMonitorPeriod milliseconds.

HOS_VIOLATION

The DMIF layer reports a QoS violation for a specific
data* channel. A QoS violation is defined when the
monitored QoS does not fulfill the requested QoS profile
(i.e., delay and loss parameters) specified in the
gosDescriptor parameter.

gosMonjtorPeriod: frequency of QaS reports by the DMIF layer to the application expressed in milliseconds.

status: this parameter indieates when a QoS monitoring process shall start or terminate. The set of status cu

defined and their semantic,is summarized in Table 10—4.

Table 10—4 — ISO/IEC 14496-6 (MPEG-4 DMIF) defined QoS status.

ntic is
R and
mation

rrently

Status Semantic Description
START The DMIF Tayer starts the Q0S monitoring process.
STOP The DMIF layer terminates the QoS monitoring process.
SINGLE The DMIF layer reports a single QoS report upon request

of the application.

22
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The gosReport shall be able to carry a number of QoS metrics. The set of metrics currently defined and their
semantics is summarised in Table 10—1. Table 10—5 describes the generic format of the QoS Report.

Table 10—5 — gosReport.

Syntax

Num. of Bytes

qosReport(J ¢
QoS _QualifierCount
for(1=0; i<QoS_QualifierCount; i++) {
QoS_QualifierTag
QoS_QualifierDataLength

QoS _QualifierData

QoS-QualifierDataLength

1

1

QoS_
QoS _QualifierTag: Identifies the qualifier type.
QoS_(ualifierDataLength: Is the length of the following qualifier value.
QoS _QualifierData: Provides the qualifier value.

The QoS_QualifierTags are showrin Table 10—1.

11 The DMIF-Netwark)Interface

11.1 [The DMIF-Network Interface key concepts

PualifierCount: Provides the number of QoS qualifiers specified in the descriptor.

The DMIF-Network Interface (DNI) is a semantic API for the Control Plane. It abstracts the signalling betwgen DMIF

peers

irrespectively of the supported delivery technologies. The parameters conveyed through the DNI

are then

mappéed-onto network dependent native signalling when possible. The parameters which cannot be mppped to

native

sighalling are carried opague to the native signalling in which case the necessary syntax is defin

pd in this

specification. The mappings to native signalling standards are described in clause 12.
The DMIF-Network Interface comprises the following classes of primitives:
Session primitives, which allow the management of sessions (setup and release);

Service primitives, which allow the management of services (attach and detach);

Channel primitives, which allow the management of channels (add and delete).

© ISO/IEC 2000 — All rights reserved

Transmux primitives, which allow the management of a transmux (setup, release and config);
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11.2 Common syntax elements

11.2.1 DMIF Descriptors

Table 11—1 describes the generic format of a DMIF Descriptor:

Table 11—1 — General format of the DMIF Descriptor

Syntax Num. Of Bytes

dmifDescriptor {

commonDescriptorHeader()

descriptorDataFields()

commornDescriptorHeader: Table 11—2 defines the format of the commonDescriptorHeader.

descriptprDataFields: Provides the actual descriptor data.

Table 11—2 — DMIF commonDescriptorHeader

Syntax Num. of Bytes

commonDescriptorHeader() {
DmifDescriptorType 2

DmifDescriptorken 2

dmifDesfcriptorType: Defines the specific descriptor being carried. Table 11—3 defines the dmifDescriptofTypes
defined ip this specification.

dmifDespriptorLen: Defines-the total length in bytes of the descriptorDataFields() that follow.

Table 11—3 — DMIF Descriptor Types

dmifDescriptorlype Value Description

Reserved 0x0000 | ISO/IEC 14496-6 reserved.

UuDatabBescriptor %666+ Containstubataasconveyed-at the DA?

BypassFlexMuxDescriptor 0x0002 | Indicates no flex-multiplexing is used

MPEG4SystemsFlexMuxDescriptor 0x0003 | Supports MPEG-4 FlexMux as defined in ISO/IEC 14496-
1:2001.

MPEG4SystemsMuxCodeDescriptor 0x0004 | Supports MPEG-4 FlexMux MuxCodeTables as defined in
ISO/IEC 14496-1:2001.

Reserved 0x0005- | ISO/IEC 14496-6 reserved.
Oxffff
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1121

ISO/IEC 14496-6:

.1 uuDataDescriptor

2000(E)

This descriptor shown in Table 11—4 is used to carry uuData as exposed at the DAI. uuData is an opaque structure

provid

ing upper layer information; it is transparently transported through DMIF from Peer to Peer.

Table 11—4 — uuDataDescriptor

Syntax Num. Of Bytes

uuDat

11.2.1

This @
particy

This d

11.2.1

This d

1:2001.

FlexM

11.2.1

T T ORI — Y ¥ 4 = = . I
uualtdbDbUliIcTl UIMTNMTOUCSUITYLUTLTT

aBuffer: Carries the uuDataBuffer as exposed at the DAI.

.2 BypassFlexMuxDescriptor

lar TransMux Channel it is being associated.

Table 11—5 — BypassFlexMuxDescriptor

Syntax Num. Of Bytes

pscriptor is empty. The dmifDescriptorLen is zero.

.3 MPEGA4SystemsFlexMuxDescriptor

escriptor shown in Table 11—6 is used to.identify a FlexMux Channel Number as defined in ISO/IE

Table,11—6 — MPEG4SystemsFlexMuxDescriptor

Syntax Num. Of Bytes

FlexiuxChannelNumber 1

uxChanm€lNumber: Provides the number of the channel in the MPEG-4 FlexMux.

L4 AMPEG4SystemsMuxCodeDescriptor

escriptor shown in Table 11—5 is used to indicate that no additional multiplex tool is used on tpp of the

C 14496-

This descriptor shown in Table 11—7 is used to carry the FlexMux MuxCodeTables as defined in ISO/IEC 14496-
1:2001.

Table 11—7 — MPEG4SystemsMuxCodeDescriptor

Syntax Num. Of Bytes

MuxCodeTable DmifDescriptorLen

© ISO/IEC 2000 — All rights reserved
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MuxCodeTable: Carries the FlexMux MuxCodeTables, whose syntax and semantics is defined in MPEG-4

Systems

1122 D

ISO/IEC 14496-1:2001.

MIF to DMIF data

Messages which contain information to be passed between DMIF peers but that need not be inspected by the
Network use the ddData structure to convey such information. This structure contains a count and a list of DMIF
descriptors which are defined in subclause 11.2.1. Table 11—8 defines the format of the ddData() structure:

dmifDes

dmifDes

11.2.3 R

A Netwg
resource)

Table 11

lable 11—o — ddDald() rormat

Syntax

Num. of Bytes

ddData(){
dmifDescriptorCount
for(i=0;I<dmifDescriptorCount;i++) {

dmifDescriptor()

criptor(): Refer to subclause 11.2.1 for DMIF descriptor definitions.

esource Descriptors

—9 defines the format of the-Resources() structure:

Table 11—9 — Resources() format

criptorCount: Indicates the total number of dmifDescriptor() structures which are included in the list.

rk Session consists of a relationship between two DMIF peers. Messages which are used to request
5 contain a Resources() data structure. This structure contains a count and a list of resource descriptors.

Syntax

Num. of Bytes

Resources(){

resourceDescriptorCount

26

for(i=0;i<resourceDescriptorCount;i++) {

ResourceDescriptor()
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The resourceDescriptorCount field shall be set to indicate the total number of ResourceDescriptor() structures
which are included in the list.

The ResourceDescriptor() structure shall define the type and values of a resource which is being requested or
which has been assigned to a session.

Table 11—10 describes the general format of a DMIF Resource Descriptor:

Table 11—10 — General format of the Resource Descriptor

Syntax Num. of Bytes

ResourceDescriptor {
commonDescriptorHeader()

resourceDescriptorDataFields()

The commonDescriptorHeader is normative and shall be included with every resource descriptor definitipn. Table
11—11 defines the format of the commonDescriptorHeader:

Table 11—11 — Format of the commonDescriptorHeader

Syntax Num. of Bytes

commonDescriptorHeader() {

resourceDescriptorType 2
resourceLength 2
resourceDataFieldCount 2

if-(resourceDescriptorType == 0xffff) {
typeOwnerld 3

typeOwnerValue 3

The resourceDescriptorType field defines the specific resource being requested. The resourceDescriptorTypes,
and their corresponding descriptors, are specified in ISO/IEC 13818-6, subclause 4.7.5. Annex E provides an
extract from that subclause, where the resourceDescriptorTypes useful to this part of ISO/IEC 14496 are defined.
The resourceDescriptorTypes used in DMIF are by no means limited to the ones identified in Annex E.

The resourcelLength field defines the total length of the resourceDescriptorDataField section, which follows the

commonDescriptorHeader. The value of the resourceLength field depends on the particular type of the
resourceDescriptor being defined and the actual data in the resource descriptor.
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The resourceDataFieldCount field indicates the total number of data fields in the resource descriptor, see

Annex E.

The typeOwnerld and typeOwnerValue fields are defined only if the resourceDescriptorType field is set to Oxffff. In
this situation, these fields are used to indicate that the resource descriptor data fields are defined by an organization

that is outside of the scope of DSM-CC.

The typeOwnerld field is the first three bytes of an IEEE Organization Unique Identifier (OUI) as specified in the

IEEE-802.1990.

The typgOwnerValue field is a resourceDescriptorType field defined by the owner of the typeOwnerld (OU}.

Annex HE provides extracts from ISO/IEC 13818-6 that describe the resourceDescriptorDataField ar

resourcePescriptors that are useful to this part of ISO/IEC 14496.

11.2.4 Direction parameter

Table 11—12 — Direction codes

11.2.5 Reason

Value Description
0x00 ISO/IEC 14496-6 Reserved
0x01 Downstream (Sender to Receiver)
0x02 Upstream (Receiver to Sender)
0x03-0xff ISO/IEC 14496-6 Reserved
parameter

Table’11—13 — Reason codes
Value Description
0x0000 Reason Normal
0x0001 Reason Error

0x0002-0x0iff

ISO/IEC 14496-6 Reserved

0x1000-0xffff

User Private

11.2.6 Response parameter

d the

Faptett=t4—Responsecodes
Value Description
0x0000 Response OK
0x0001 Response Error

0x0002-0xOfff

ISO/IEC 14496-6 Reserved

0x1000-0xffff

User Private

28
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11.2.7

ISO/IEC 14496-6:

channelDescriptor and gosDescriptors

2000(E)

DMIF defines a ChannelDescriptor at the DMIF-Application Interface to carry all informations related to the channel
configuration. This includes in particular Quality of Service parameters for both profile (e.g, loss, delay, priority, etc.)
and bandwidth requirements (e.g., peak bit rate, average bit rate, etc.) for an individual Elementary Stream. The
ChannelDescriptor may also include information specific to a particular application. The information carried through
the DAI in the ChannelDescriptor can be further delivered across the DNI and be mapped in the DMIF Default

Signal

ing Protocol (DDSP).

Only the semantics of the ChannelDescriptor used at the DAI is specified in subclause 10.2.1.

The €
Signal

The q

semantic is provided in Table 11—16.

The ¢
define|
provid

Table

QoS_
QoS_

QoS_

kact syntax of the ChannelDescriptor and of the qosDescriptor used at the DNI and in the-DMI
ng Protocol (DDSP) is specified here.

DsDescriptor shall be able to carry a number of QoS metrics. The set of metrics currently defined

hannelDescriptor shall be able to carry a number of channel parameters. These include all the QoS
0 in Table 11—16; the set of parameters currently defined in addition to the QoS-metrics and their s¢
ed in Table 11—18.

11—15 describes the generic format of the qosDescriptor.

Table 11—15 — qosDesctiptor

Syntax Num. Of Bytes

QoS _QualifierCount 1

for(i=0; il<QoS_QualifierCount;ji++) {
QoS_QualifierTag 1
QoS_QualifierDatalLength 1

QoS_QualifierData QoS_QualifierDataLength

PualifierCount:\Provides the number of QoS metrics specified in the descriptor.
DualifierTag: Identifies the metric type.

DualifierDataLength: Is the length of the following metric value.

- Default

and their

b metrics
Mmantic is

QoS _QualifierData: Provides the metric value.

The Q

© ISO/I

0S_QualifierTags are shown in Table 11—16.
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Table 11—16 — ISO/IEC 14496-6 defined QoS_QualifierTags

QoS_QualifierTag Value Semantic Description
Reserved 0x00 ISO/IEC 14496-6 Reserved
PRIORITY 0x01 Priority for the stream
Reserved 0x02-0x40 | ISO/IEC 14496-6 Reserved
MAX_AU_SIZE 0x41 Maximum size of a PDU, as delivered over the trangmux
AVG_BJTRATE 0x42 Average bit rate measured over an obseryation|time
window
MAX_BITRATE 0x43 Maximum bit rate measured over, an~observation| time
window
MAX_DELAY 0x44 Maximum delay experieneed by any PDU of an
Elementary Stream measured over an observation| time
window
AVG_DELAY 0x45 Average delay/, experienced by the PDUs of an
Elementary Stream measured over an observation| time
window
LOSS PROBABILITY 0x46 Allowable” probability of loss of any single PDU ¢f an
Elementary stream measured over an observation| time
window
JITTER_TOLERANCE 0x47 Maximum delay variation experienced by any PDU pf an
Elementary Stream measured over an observation tjme
Reserved 0x48-0x7f ISO/IEC 14496-6 Reserved
User dgfined 0x80-0xff User Private
Table 11{—17describes the generic format of the ChannelDescriptor.
Table 11—17 — ChannelDescriptor
Syntax Num. Of Bytes
Channel_QualifierCount 1
for(1=0; i<Channel_QualifierCount; i++) {
Channel_QualifierTag 1
Channel_QualifierDataLength 1

30
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Channel_QualifierDataLength
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Channel_QualifierCount: Provides the number of qualifiers specified in the descriptor.
Channel_QualifierTag: Identifies the qualifier type.
Channel_QualifierDataLength: Is the length of the following qualifier value.

Channel_QualifierData: Provides the qualifier value.

The Channel_QualifierTags are shown in Table 11—18.

Table 11—18 — ISO/IEC 14496-6 defined Channel_QualifierTags

Channel_QualifierTag Value Semantic Description

Resdrved 0x00-0x70 | As for QoS Metrics

SYNC _GROUP 0x71 Identifies the timeline assOciated to a channel

SL_CONFIG_HEADER 0x72 Describes the MREG-4 Sync Layer Packet |Header
format

Resdrved 0x73-0x7f ISO/IEC 14496-6 Reserved

User|defined 0x80-0xff User Private

The s¢mantic meaning of the QoS and Channel qualifiers tags are as follows :

PRIORITY : this qualifier defines a relative measure for the priority of an elementary stream. An elementafy stream
with alhigher priority is more important than gnie- with a lower priority.

Table 11—19 — QoS qualifier : Priority syntax

Syntax Num. of Bytes
Priority(()

Priority 1
}

MAX_PDU\SIZE : this qualifier defines the maximum size of any PDU that can be delivered over the fransmux
channgl

Table 11—20 —qualifier : MaxPDUSize syntax

Syntax Num. of Bytes

MaxPDUSize () {

MaxPDUSize 2
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AVG_BITRATE : this qualifier defines the average bitrate of the elementary stream and the time window over which
it is observed. This qualifier is therefore comprised of two semantic elements.

Table 11—21 —qualifier : AvgBitrate syntax

Syntax Num. of Bytes

AvgBitrate () {

I

I\\lnBifrgfn
ov-geEHate

ObservationWindow 4

MAX_BITRATE : this qualifier defines the maximum bitrate of the elementary stream.and the time windoyv over
which it is observed. This qualifier is therefore comprised of two semantic elements.

Table 11—22 —qualifier : MaxBitrate syntax

Syntax Num. of Bytes

MaxBitrate () {
MaxBitrate 4

ObservationWindow 4

MAX_DHLAY : this qualifier defines thesmaximum delay expresed in microseconds experienced by any PDU of an
elementary stream and the time window over which is observed expressed in milliseconds. This quallfier is
thereford comprised of two semantic-elements.

Table 11-23 —qualifier : MaxDelay syntax

Syntax Num. of Bytes
MaxDelay () {
MaxDelay 4
ObservationWindow 4
}

AVG_DELAY : this qualifier defines the average delay expresed in microseconds experienced by the PDUs of an
elementary stream and the time window over which is observed expressed in milliseconds. This qualifier is
therefore comprised of two semantic elements.
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Table 11-24 —qualifier

ISO/IEC 14496-6:2000(E)

: AvgDelay syntax

Syntax

Num. of Bytes

AvgDelay () {

AvgDelay 4
ObservationWindow 4
}
LOSS| PROBABILITY : this qualifier defines the allowable probability of loss expressed as a real humber between 0
ans 1| experienced by any single PDU of an elementary stream and the time window over which is pbserved

expregsed in milliseconds. This qualifier is therefore comprised of two semantic elements.

Table 11-25 —qualifier : LossProb syntax

Syntax Num,vof Bytes

LossProb () {
LossProb

ObservationWindow

JITTE
by any
qualfi

erienced
hds. This

R_TOLERANCE : this qualifier defines the maximum delay variation expressed in microseconds ex
PDU of an elementary stream and the time_window over which is observed expressed in milliseco
br is therefore comprised of two semantic_etements.

Table'11-26 —qualifier : JitterTol syntax

Syntax Num. of Bytes

JitterTol (){
JitterTol

ObservationWindow

SYNC| GROUP : this channel qualifier provides an identifier for the timeline associated to a channel.

Table 11-27 — Channel qualifier : SyncGroup syntax

Syntax Num. of Bytes
SyncGroup () {

SyncGroup 2
}
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SL_CONFIG_HEADER : this channel qualifier describes the MPEG-4 Sync Layer Packet Header format. This

qualifier

is comprised by a binary sequence of bytes called slConfig, whose syntax correspon

ds to

SLConfigDescriptor defined in ISO/IEC 14496-1:2001. The lenght of the sIConfig is specified by slConfigLen. This
qualifier is therefore comprised of two semantic elements.

Table 11-28 — Channel qualifier : SLConfigHeader syntax

Syntax Num. of Bytes

11.3 DN

This sub)
The C+4H
keyword
from it;

concisely

The opti
Callback
primitive
Walkthrd
The prim

— DN,
OUT

— DN

— DN
ddD

— DN

— DN_
loop

S| CanfiaHeader O\ S
) \van«

SLConfigLen 2

SLConfig SLConfigLen

NIF-Network Interface primitives

clause lists the primitives specified for the DMIF-Network Interfaceyand describes the parameters|

like formalism used to describe the primitives only aims at capturing their semantic meaning. IN an

5 allow to clearly distinguish the parameters provided to the gthet side of the interface from those re
represent an array of elements.

bnal [Callback] construct indicates that there arealways pairs of primitives (with and without the
with identical parameters. A primitive without the ‘Callback’ is issued by the DMIF peer initiati
as a consequence the corresponding primitive with the ‘Callback’ is issued at the target DMIF pee

ugh in Annex B).

itives are:

SessionSetup[Callback] (IN: networkSessionld, calledAddress, callingAddress, compatibilityDescr
: response, compatibilityDeseriptorOut)

SessionRelease[Callback].(IN: networkSessionld, reason; OUT: response)

ServiceAttach[Callbaek] (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: res
htaOut())

ServiceDgtach[Callback] (IN: networkSessionld, serviceld, reason; OUT: response)

TransMuxSetup[Callback] (IN: networkSessionld, loop(TAT, qosDescriptor; resources());
response, resources()))

used.
 OUT
turned

by no means they are meant to force a synchronous implementation. The loop() construct allpws to

suffix
ng the
r (see

ptorin;

ponse,

OUT:

— DN_TransMuxRelease[Callback] (IN: networkSessionld, loop(TAT); OUT: loop(response))

— DN_ChannelAdd[Callback] (IN: networkSessionld, serviceld, loop(CAT, channelDescriptor, direction,
ddDataln()); OUT: loop(response, TAT, ddDataOut()))

— DN_ChannelAdded[Callback] (IN: networkSessionld, serviceld, loop(CAT, channelDescriptor, direction, TAT,
ddDataln()); OUT: loop(response, ddDataOut()))

— DN_ChannelDelete[Callback] (IN: networkSessionld, loop(CAT, reason); OUT: loop(response))

— DN_TransMuxConfig[Callback] (IN: networkSessionld, loop(TAT, ddDataln()); OUT: loop(response))

34
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— DN_UserCommand[Callback] (IN: networkSessionld, ddDataln(), loop(CAT))

— DN_UserCommandAck[Callback] (IN: networkSessionld, ddDataln(), loop(CAT); OUT: response,
ddDataOut())

The parameters have the following semantics:

calledAddress: the network address of the Target DMIF peer. The Originating DMIF peer, issuing
DN_SessionSetup, strips this addressing portion of a URL (see DAI definitions) to identify the location of the Target
DMIF where a requested service resides. Depending on the form of the URL the originating DMIF peer may have to
invokgq directory service to obtain the calledAddress.

callingAddress: the network address of the Originating DMIF peer, i.e. the peer issuing DN_SessiohSetup|.

CAT: |(Channel Association Tag) is an Association Tag which uniquely identifies a channelcend-to-end| within a
Netwark Session (identified by networkSessionld) and is not changed during its lifetime within“this Network|Session.
It is| generated locally at a DMIF peer prior to issuing a DN_DownstreamChannelAdd() or
DN_UpstreamChannelAdd().

chanrjelDescriptor: see DAI definitions in subclause 10.3. See also subclause 41.2:4.
compatibilityDescriptor: in the case when native signalling does not proyide” capability exchange, this pprameter
insteafl (opaque to native signalling) provides a descriptor to enable capability exchange between DMIF |peers as
syntadtically defined in subclause 13.1.
ddDataln(): is an opaque structure providing Delivery layer information; it is transparently transported through
native[signalling from the local Peer to the remote Peer. The‘generic syntax of such data is provided in subclause
11.2.2
ddDataOut(): is an opaque structure providing Delivery layer information; it is transparently transported through
native|signalling from the remote Peer to the local P€er. The generic syntax of such data is provided in subclause
11.2.2
directjon: see DAI definitions in subclause X0.3. See also subclause 11.2.4.

netwdrkSessionld: uniquely identifies ‘a Network Session end-to-end. It is generated locally at the originatjng DMIF
peer grior to issuing DN_SessionSetup.

gosDegscriptor: is a parameter”containing the complete description of the Quality of Service requested for a
particylar channel or transmux. Its syntax and semantic definitions are given in subclause 11.2.7.

reasof: see DAI defiditions in subclause 10.3. See also subclause 11.2.5.

resoufces(): is~a'\structure containing a count and a list of DSM-CC resource descriptors which are defined in
subclduse 4.Z-0fMSO/IEC 13818-6. See also subclause 11.2.3.

respohse: 'see DAI definitions in subclause 10.3. See also subclause 11.2.6.

serviceld: uniquely identifies a service end-to-end within a Network Session (identified by networkSessionld). It is
generated locally at a DMIF peer prior to issuing DN_ServiceAttach. It corresponds to a serviceName which is
opaque to DMIF.

serviceName: see DAI definitions in subclause 10.3.
TAT: (Transmux Channel Association Tag) is an Association Tag which uniquely identifies a Transmux Channel

end-to-end within a Network Session (identified by networkSessionld) and is not changed during its lifetime within
this Network Session. It is generated locally at a DMIF peer prior to issuing a DN_TransMuxSetup.
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11.4 DMIF-Network Interface semantics

11.4.1 DN_SessionSetup ()

DN_SessionSetup (IN: networkSessionld, calledAddress, callingAddress, compatibilityDescriptorin; OUT: response,
compatibilityDescriptorOut)

DN_SessionSetupCallback (IN: networkSessionld, calledAddress, callingAddress, compatibilityDescriptorin; OUT:
response, compatibilityDescriptorOut)

DN_Ses
the very

The cal
callingA

wide unique identifier assigned by the Originating DMIF entity.

Upon red
compati
matching

11.4.2 O
DN_
DN |

DN_Ses

only inv(

DN_Sen\

Upon red
a respon

After con

11.4.3 D
DN

DN |
ddD

DN_Ser\
Service
network

sionSetup() is issued by the Originating DMIF to establish a Network Session with the Target DMIE.
irst action performed in establishing a relation between two peers.

ddress is automatically computed by the Originating DMIF entity. The networkSessjonld is a n

eiving the DN_SessionSetupCallback() the Target DMIF peer will analyze the Set of tools described
bilityDescriptorin and reply to the Originating DMIF peer with a response.code and the indication
set of tools in the compatibilityDescriptorOut.

N_SessionRelease ()

SessionRelease (IN: networkSessionld, reason; OUT: response)
SessionReleaseCallback (IN: networkSessionld, reason; QUT: response)
bionRelease() is issued by a DMIF peer to close allsrelations with the other peer. In normal condition
ked when all services related to the indicated \networkSessionld have been already detache

iceDetach[Callback]).

eiving the DN_SessionReleaseCallback().the Target DMIF peer will reply to the Originating DMIF pe
Se code.

npletion of this procedure the netwerkSessionld is invalid.

N_ServiceAttach ()
ServiceAttach (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: response, ddDataO,

ServiceAttachCallback (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: response,
htaOut())

iceAttach())is issued by the Originating DMIF to establish a Service Session with the Target DMIF
Session™ is established inside a previously established Network Session, identified b
Sessionld.

edAddress is extracted by the URL provided by the DMIF User in the DA_ServiceAttach().

This is

The
btwork

in the
of the

s, itis
l (see

br with

Lt()

-, This
y the

The serviceName Is extracted by the URL provided by the DMIF User in the DA_ServiceAttach(). The ddDataln()
contains the uuData() provided by the DMIF User in the DA_ServiceAttach(). The serviceld is a Network Session
wide unique identifier assigned by the Originating DMIF entity.

Upon receiving the DN_ServiceAttachCallback() the Target DMIF peer will issue DA_ServiceAttachCallback().

Upon returning of the DA_ServiceAttachCallback(), the Target DMIF peer will reply to the Originating DMIF peer
with a response code.The ddDataOut() contains the uuData() provided by the DMIF User in return to the
DA_ServiceAttachCallback().
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11.4.4 DN_ServiceDetach ()
DN_ServiceDetach (IN: networkSessionld, serviceld, reason; OUT: response)
DN_ServiceDetachCallback (IN: networkSessionld, serviceld, reason; OUT: response)
DN_ServiceDetach() is issued by the Originating DMIF to detach a Service Session previously established with the

Target DMIF. This Service Session is identified by the serviceld inside the Network Session identified by the
networkSessionld.

Upon feceiving the DN_ServiceDetachCallback() the Target DMIF peer will issue DA_ServiceDetachCallback().

Upon returning of the DA_ServiceDetachCallback(), the Target DMIF peer will reply to the Originating DMIF peer
with a|response code.

After gompletion of this procedure the serviceld is invalid.

11.4.5 DN_TransMuxSetup ()

DN_TransMuxSetup (IN: networkSessionld, loop(TAT, direction, qosDescriptor; resources()); OUT:
oop(response, resources()))

DN_TransMuxSetupCallback (IN: networkSessionld, loop(TAT, direction, qosDescriptor; resources()); [OUT:
oop(response, resources()))

DN_TransMuxSetup() is issued by the Originating DMIF to establish one or more Transmux Channels|inside a
Netwgrk Session previously established with the Target ®DMIF. This Network Session is identified by the
netwgrkSessionld.

The TAT is a Network Session wide unique identifierrassigned by the Originating DMIF entity. The direction
determines the direction of the Transmux Channel. The qosDescriptor is set based on the information contained in
the gqsDescriptors passed in the DA_ChannelAdd() and related to the Elementary Streams being carried in the
Transmux Channel. The resources() parameter-contains the description of the network resources to be [reserved
for thg Transmux Channel.

Upon Jreceiving the DN_TransMuxSetupCallback() the Target DMIF peer will possibly complete and update the
resoufces() parameter and reply toithe Originating DMIF peer with a response code.

11.4.6] DN_TransMuxRelease ()
DN_TransMuxRelease (IN* networkSessionld, loop(TAT); OUT: loop(response))
DN_TransMuxReleaseCallback (IN: networkSessionld, loop(TAT); OUT: loop(response))

DN_TransMuxRelease() is issued by a DMIF peer to close all logical channels making use of the one|or more
indicated Aransmux Channels. In normal conditions, it is only invoked when all logical channels related to the
indicated-TATs inside the Network Session identified by the networkSessionld have been already deta;‘ued (see

DN C AnalbalatalCcalllb L
_ IIalIIICIUCICLCL\IQ"UG\IT\J)-

Upon receiving the DN_TransMuxReleaseCallback() the Target DMIF peer will reply to the Originating DMIF peer
with a response code.

After completion of this procedure the TATs is are invalid.

11.4.7 DN_ChannelAdd()

DN_ChannelAdd (IN: networkSessionld, serviceld, loop(CAT, direction, channelDescriptor, ddDataln()); OUT:
loop(response, TAT, ddDataOut()))
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ChannelAddCallback (IN: networkSessionld, serviceld, loop(CAT, direction, channelDescriptor,

ddDataln()); OUT: loop(response, TAT, ddDataOut()))

DN_ChannelAdd() is issued by the Originating DMIF to open one or more logical channels inside a Service Session.
The Service Session is identified by the serviceld inside the Network Session identified by the networkSessionld.

For each logical channel to be established, a tuple of parameters is provided, some of which is derived from
parameters passed in the DA_ChannelAdd() and related to the Elementary Stream being carried in the logical
channel. The CAT is a Network Session wide unique identifier assigned by the Originating DMIF entity. The
direction is set based on the related direction parameter passed in the DA _ChannelAdd().The channelDescriptor

containslthe complete description of the Quality of Service requested for a particular channel as well as~ppssibly

applicati

passed in the DA_ChannelAdd(). The ddDataln() contains the related uuData() provided by the DMIF User
DA_ChannelAdd().

Upon reg

Upon returning of the DA_ChannelAddCallback(), the Target DMIF peer will reply to the-Originating DMIF ps

each log
from par
the logig
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Network

For each
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based o
complete
specific

DA _Chal
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Tag of th

Upon red

n specific descriptors. It is set based on the information contained in the related channelDesq

eiving the DN_ChannelAddCallback() the Target DMIF peer will issue DA_ChannelAddCallback().

cal channel established (or not established), a tuple of parameters is provided;’some of which is @
hmeters passed in the DA_ChannelAddCallback() and related to the Elementary Stream being ca
al channel. ddDataOut() contains the related uuData() provided by the DMIF User in return
hnelAddCallback() and the DMIF descriptor containing the Flexmux“information. The TAT contai
on Tag of the Transmux Channel carrying the logical channel (see DN_TransMuxSetup[Callback]).

N_ChannelAdded()

ChannelAdded (IN: networkSessionld, serviceld, loop(CA¥V, direction, channelDescriptor, TAT,
ataln()); OUT: loop(response, ddDataOut()))

ChannelAddedCallback (IN: networkSessionld, setviceld, loop(CAT, direction, channelDescriptor, TA
ataln()); OUT: loop(response, ddDataOut()))

nnelAdded() is issued by the Originating"DMIF to notify the Target DMIF peer that one or more
inside a Service Session were added. The Service Session is identified by the serviceld insi
Session identified by networkSessignld.

h the DA_ChannelAdd() and/related to the Elementary Stream being carried in the logical channg
Network Session wide ‘unique identifier assigned by the Originating DMIF entity. The direction
the related directipn-parameter passed in the DA_ChannelAdd(). The channelDescriptor conta
description of the Quality of Service requested for a particular channel as well as possibly appl

jescriptors. It is"set based on the information contained in the related channelDescriptor passed

hnelAdd(). The-“ddDataln() contains the related uuData() provided by the DMIF User
hnelAdd()-and the DMIF descriptor containing the Flexmux information. The TAT contains the Asso

e Transmux Channel carrying the logical channel (see DN_TransMuxSetup[Callback]).

eiving the DN_ChannelAdded() the Target DMIF peer will issue DA_ChannelAddCallback().
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Upon returning of the DA_ChannelAddCallback(), the Target DMIF peer will reply to the Originating DMIF peer: for
each logical channel established (or not established), a tuple of parameters is provided, some of which is derived
from parameters passed in the DA_ChannelAddCallback() and related to the Elementary Stream being carried in
the logical channel. ddDataOut() contains the related uuData() provided by the DMIF User in return to the
DA_ChannelAddCallback().

11.4.9 DN_ChannelDelete ()

DN_ChannelDelete (IN: networkSessionld, loop(CAT, reason); OUT: loop(response))

DN_ChannelDeleteCallback (IN: networkSessionld, loop(CAT, reason); OUT: loop(response))
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DN_ChannelDelete() is issued by the Originating DMIF to close one or more logical channels previously established
inside a Network Session. The logical channels are identified by their CAT inside the Network Session identified by
the networkSessionlid.

Upon receiving the DN_ChannelDeleteCallback() the Target DMIF peer will issue DA_ChannelDeleteCallback().

Upon returning of the DA_ChannelDeleteCallback(), the Target DMIF peer will reply to the Originating DMIF peer
with a response code.

NOTE Since DA_ChannelDelete() may refer to channels in different Network Sessions there may be several
DN_CHhannelDelete() primitives issued, one for each invoked Network Session.

11.4.10 DN_TransMuxConfig ()

DN_TransMuxConfig (IN: networkSessionld, loop(TAT, ddDataln()); OUT: loop(response))
DN_TransMuxConfigCallback (IN: networkSessionld, loop(TAT, ddDataln()); OUT: logp(response))
DN_TransMuxConfig() is issued by the Originating DMIF to reconfigure one or morg, Fransmux Channels greviously
establlshed inside a Network Session. The Transmux Channels are identified \by“their TAT inside the|Network

Sessign identified by the networkSessionld.

For et::h Transmux Channel a tuple of parameters is provided. The TAT contains the Association Tag of the
Transmux Channel; ddDataln() contains the DMIF descriptor containidg the Flexmux information.

Upon [receiving the DN_TransMuxConfigCallback() the Target BMIF peer will reply to the Originating DMIF peer
with afresponse code.

11.4.11 DN_UserCommand ()

DN_UserCommand (IN: networkSessionld, ddDataln(), loop(CAT))
DN_UserCommandCallback (IN: network$Sessionld, ddDataln(), loop(CAT))
DN_UpgerCommand() is issued by the Ofiginating DMIF to pass user data to the corresponding peer that|refers to
specifc channels. Each channel is identified by its CAT, that is scoped inside the Network Session identified by the
netwgrkSessionld.

Upon feceiving the DN_UserCommandCallback() the Target DMIF peer will issue DA_UserCommandCallbjack().

NOTE| the DA_UserCommand() user call returns immediately since there is no expected response.
11.4.12 DN_UserCoemmandAck ()

DN_UsetCommandAck (IN: networkSessionld, ddDataln(), loop(CAT) ; OUT : response, ddDataOut())

DN-UserCommandAckCallback (IN: networkSessionld, ddDataln(), loop(CAT) ; OUT : response, ddDataOut())

DN_UserCommandAck() is issued by the Originating DMIF to pass user data to the corresponding peer that refers
to specific channels. Each channel is identified by its CAT, that is scoped inside the Network Session identified by
the networkSessionlid.

Upon receiving  the DN_UserCommandAckCallback() the  Target DMIF  peer  will issue
DA_UserCommandAckCallback().

Upon returning of the DA_UserCommandAckCallback(), the Target DMIF peer will reply to the Originating DMIF

peer. The ddDataOut() contains the uuData() provided by the DMIF User in return to the
DA_UserCommandAckCallback().

© ISO/IEC 2000 — All rights reserved 39


https://standardsiso.com/api/?name=9ed43f3d961e01afcd942dca49ddb971

ISO/IEC 14496-6:2000(E)

12 Control Plane mappings

12.1 Default syntax

When DMIF operates on a network that cannot extend its signalling to map the DNI primitives, a DMIF signalling
channel shall be established. DMIF signalling messages as defined in this specification will be exchanged over that

channel.

The following DNI primitives are mapped into DMIF signalling messages:

— DN_[SessionSetup ()

— DN_[SessionRelease ()
— DN_[ServiceAttach ()

— DN_[ServiceDetach ()

— DN_[TransMuxSetup ()
— DN_|[TransMuxRelease ()
— DN_[ChannelAdd ()

— DN_|[ChannelAdded ()

— DN_[ChannelDelete ()

— DN_|[TransMuxConfig ()

— DN_|UserCommand ()
12.1.1 Syntax elements

12.1.1.1| General message format

All DMIF|signalling messages have a common message format. Table 12—1 defines the DMIF Signalling Mgssage

format. This format is called the DMIFSignallingMessage().

Table 12—1 — General Format of DMIF Signalling Message

Syntax

DMIFSignallingMessage () {

I‘)cmr‘r‘l\/lpccngnl—lpnrlnr()

MessagePayload()

Padding()

The dsmccMessageHeader is defined in the subclause 12.1.1.2.

40
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The MessagePayload is dependent on the particular message. Subclause 12.1.2 illustrates the syntax of each
such message.

The Padding is a series of up to 3 bytes, encoded as 0s, that enforces 4 bytes alignment.

1211

.2 DSM-CC message header

All MPEG-4 DMIF signalling messages conform to the generic format of MPEG-2 DSM-CC messages and begin
with the DSM-CC MessageHeader as defined in clause 2 of ISO/IEC 13818-6. This header contains information

about

for MR

EG-4 DMIF signalling messages.

Table 12—2 —

MPEG-2 DSM-CC message header format

Syntax

Num. of Bytes

DsmccMessageHeader () {

protocolDiscriminator 1
dsmccType bl
messageld 2
transactionld 4
reserved 1
adaptationLength 1
messagelLength 2

The protocolDiscriminator field‘is’used to indicate that the message is a MPEG-2 DSM-CC message. T
of this|field shall be 0x11
The dgmccType field is-used to indicate the type of MPEG-2 DSM-CC message. Table 12—3 defines the)
dsmcqTypes.
Table 12—3 — MPEG-2 DSM-CC dsmccType values

DsmccType Description

0x00 ISO/TEC 13818-6 Reserved

0x01-0x05 ISO/IEC 13818-6 Defined.

0x06 Identifies the message as an ISO/IEC 14496-6

DMIF Signalling message.
0x07-0x7F ISO/IEC 13818-6 Reserved.
0x80-0xFF User Defined message type.

© ISO/IEC 2000 — All rights reserved
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The messageld field indicates the type of message which is being passed. The values of the messageld are
defined within the scope of the dsmccType.

The transactionld field is used for session integrity and error processing and shall remain unique for a period of
time such that there will be little chance that command sequences collide. The transactionld contained in the
request-confirm command pair shall be identical. Its format follows the normative definition in ISO/IEC 13818-6.

The transactionld is constructed of a 2 bit transactionld originator indication and a 30 bit transaction humber. Figure

12 descr|bes the format of the transactionld field:
Bits
31 23 15 7 0
| |
| |
T— Transaction Number
bits 0-29
Transagction |d Originator
bits 30-31
Figure 12 — Format of transactionld field
The codipg of the transactionld originator indication is described in Table 12—4:
Table 12—4 — MPEG-2 DSM-CC transactionld originator
Originator Description
0x00 Transactionld is assigned by the Session Originator.
0x01 Transactionld is assigned by the other Peer.
0x02 not used for ISO/IEC 14496-6 DMIF signalling messages.
0x03 ISO/IEC 13818-6 Reserved.
The resqrved field is ISO/IEC 13818-6 reserved. This field shall be set to OXFF.
The adaptationl nngfh field shall be set to O for MPEG-4 DMIE eign:\lling messages

The messageLength field is used to indicate the total length in bytes of the message following this field. This length
includes the padding required for 4 bytes alignment.

12.1.1.3 Message identifiers

Each message is identified by a specific messageld which is encoded to indicate the class and direction of the
message. The messageld is carried in the dsmccMessageHeader which is defined in subclause 12.1.1.2. Figure 13
defines the encoding of the messageld fields used in DMIF signalling messages. Bit O is the least significant bit and
bit 15 is the most significant bit.
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Figure 13 — Format of DMIF Signalling messageld

Table 12—5 — messageScenario field values

essageDiscriminator field shall be set to 00. Other values are ISO/IEC 14496-6 Reserved;

essageScenario field is used to indicate the message group to which the message. belongs. Taljle 12—5
5 the possible values for the messageScenario field.

MessageScenario

Description

00 0000 0000

ISO/IEC 14496-6 Reserved.

00 0000 0001

SessionSetup

00 0000 0010

SessionRelease

00 0000 0011 ServiceAttach
00 0000 0100 ServiceDetach
00 0000 0101 TransmuxSetup

00 0000 0110

Transmux Release

00 0000 0111

ChannelAdd

00 00001000

ChannelAdded

000000 1001

ChannelDelete

00 0000 1010 TransmuxConfig
00 0000 1011 UserCommand
6060601166 YUserCommandAck

00 0000 1101

0111111111

ISO/IEC 14496-6 Reserved.

10 0000 0000

1111111111

User Defined Message Scenario

© ISO/IEC 2000 — All rights reserved
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Most of the control messages in this part of ISO/IEC 14496 use a confirmation mechanism. When a DMIF peer
issues a request message, the receiver of that message issues a definite response to that message. There are
however some cases which do not use this mechanism.

The messageType field is used to indicate the directionality of the message. Table 12—6 defines the possible
values for the messageType field.

Table 12—6 — messageType field values

Table 12

MessageType Description

0000 Request Message.

0001 Confirm Message. This indicates that the message
is being sent in response to a Request message.

0010-1111 ISO/IEC 14496-6 Reserved.

—7 defines the messageld’s which are used in the DMIF signalling messages.

Table 12—7 — DMIF signalling messages

Command

messageld

ISO/IEC 14496-6 reserved

0x0000 - 0x000f

DS_SessionSetupRequest

0x0010

DS_SessionSetupConfifm

0x0011

ISO/IEC 14496-6-reserved

0x0012 - 0x001f

DS_SessionReleaseRequest

0x0020

DS_SessionReleaseConfirm

0x0021

ISO/IEC 14496-6 reserved

0x0022 - 0x002f

DS_ServiceAttachRequest

0x0030

DS_ServiceAttachConfirm

0x0031

44

ISO/IEC 14496-6 reserved

0x0032 - 0x003f

DS_ServiceDetachRequest

0x0040

DS_ServiceDetachConfirm

0x0041

ISO/IEC 14496-6 reserved

0x0042 - 0x004f

DS_TransMuxSetupRequest

0x0050

DS_TransMuxSetupConfirm

0x0051
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Command

messageld

ISO/IEC 14496-6 reserved

0x0052 - 0x005f

DS_TransMuxReleaseRequest

0x0060

DS_TransMuxReleaseConfirm

0x0061

ISO/IEC 14496-6 reserved

0x0062 - 0x006f

DS_ChannelAddRequest

0x0070

DS_ChannelAddConfirm

0x0071

ISO/IEC 14496-6 reserved

0x0072 - 0x007f

DS_ChannelAddedRequest

0x0080

DS_ChannelAddedConfirm

0x0081

ISO/IEC 14496-6 reserved

0x0082:< 0x008f

DS_ChannelDeleteRequest

0x0090

DS_ChannelDeleteConfirm

0x0091

ISO/IEC 14496-6 reserved

0x0092 - 0x009f

DS_TransMuxConfigRequest

0x00a0

DS_TransMuxConfigConfirm

0x00al

ISO/IEC 1449656 reserved

0x00a2 - 0x00af

DS_UserCommand

0x00bO0

ISO/IEC 14496-6 reserved

0x00b1

ISO/IEC 14496-6 reserved

0x00b2 - 0x00bf

ISO/IEC 14496-6 reserved

0x00cO - OxLfff

User defined messageld’s.

0x2000 - Ox3fff

ISOUAEC - 14496-6 reserved

0x4000 - Oxffff

12.1.1.4 Use of Resources() structure in DMIF signalling messages

A Network Session consists of a relationship between two DMIF peers. Messages which are used to request
resources contain a Resources() data structure. The Resources() structure is defined in subclause 11.2.3.
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12.1.1.5 Use of ddData() structure in DMIF signalling messages

Messages which contain information to be passed between DMIF peers but that need not be inspected by the
Network use the ddData() structure to convey such information. In this part of ISO/IEC 14496 ddData() contains

DMIF descriptors. The ddData() structure is defined in subclause 11.2.2.

12.1.1.6 The relation between DNI and DS messages

Each DNI primitive pair (i.e. primitives with and without callback suffix) has two associated messages. One which

corresp
DN_<xx>[Callback](IN: <yyy>; OUT: <zzz>)
gives:
DS_<xx¥>Request(){<yyy>}
and

DS_<xx¥>Confirm(){<zzz>}
12.1.2 ONI mapping to DMIF signalling messages

12.1.2.1| DS_SessionSetupRequest

ds tothe "IN:" pnrnmnfnre the and one which Pnrrncpnndc tothe "OUT:" p:\rnmnfnrc As follows:

Table 12—8 — DS_SessionSetupRequest message

Syntax

Num. Of Bytes

DS_SessionSetupRequest(){
dsmccMessageHeader()
networkSessionld

compatibilityDescriptor()

10

The format of the compatibilityDescriptor() is defined in subclause 13.1.

12.1.2.2| DS_SessionSetupConfirm

Table 12—9 — DS_SessionSetupConfirm message

Syntax

Num. of Bytes

DS_SessionSetupConfirm(){
dsmccMessageHeader()
Response

compatibilityDescriptor()

The format of the compatibilityDescriptor() is defined in subclause 13.1.
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12.1.2.3 DS_SessionReleaseRequest

Table 12—10 — DS_SessionReleaseRequest message

ISO/IEC 14496-6:2000(E)

Syntax

Num. Of Bytes

DS_SessionReleaseRequest(){

dsmccMessageHeader()
NetworkSessionld 10
Reason 2

12.1.204 DS_SessionReleaseConfirm

Table 12—11 — DS_SessionReleaseConfirm méssage

Syntax Num. of Bytes
DS_SessionReleaseConfirm(){

dsmccMessageHeader()

response 2
}

12.1.2l5 DS_ServiceAttachRequest

Table 12—12— DS_ServiceAttachRequest message

Syntax Num. Of Bytes
DS_ServiceAttachRequest(){
dsmccMessageHeader()
networkSessionld 10
serviceld 2
serviceNameLen 1

serviceName

serviceNamelLen

ddData()

If uuData() is provided through DA_ServiceAttach(), ddData() shall contain a UuDataDescriptor containing the

uuData().

© ISO/IEC 2000 — All rights reserved
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12.1.2.6 DS_ServiceAttachConfirm

Table 12—13 — DS_ServiceAttachConfirm message

Syntax

Num. Of Bytes

DS_ServiceAttachConfirm(){

dsmccMessageHeader()

response

ddData()

If uubDatd() is provided through DA_ServiceAttachCallback(), ddData() shall contain\a UuDataDescriptor confaining

the uuD4dta().

12.1.2.7| DS_ServiceDetachRequest

Table 12—14 — DS_ServiceDetachRequest message

Syntax

Num. Of Bytes

DS_ServiceDetachRequest(){
dsmccMessageHeader()
networkSessionld
serviceld

reason

10

12.1.2.8| DS_ServieeDetachConfirm

Table 12—15 — DS_ServiceDetachConfirm message

E— Num—Of Bytes
DS_ServiceDetachConfirm(){

dsmccMessageHeader()

response 2
}

48
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12.1.2.9 DS_TransMuxSetupRequest

Table 12—16 — DS_TransMuxSetupRequest message

ISO/IEC 14496-6:2000(E)

Syntax

Num. Of Bytes

DS_TransMuxSetupRequest(){

dsmccMessageHeader()

networkSessionld
count
loop(count) {
TAT
direction
gosDescriptor()

resources()

The fgrmat of the qosDescriptor() is defined in subglause 11.2.3.

resoufces() contains DSM-CC resource descriptors.

12.1.2010 DS_TransMuxSetupConfirm

Table 12—17 — DS_TransMuxSetupConfirm message

Syntax

Num. Of Bytes

DS~ TransMuxSetupConfirm(){

count

loop(count) {

dsmccMessageHeader()

response

resources()

resources() contains DSM-CC resource descriptors.
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12.1.2.11 DS_TransMuxReleaseRequest

Table 12—18 — DS_TransMuxReleaseRequest message

Syntax Num. Of Bytes

DS_TransMuxReleaseRequest(){

12.1.2.12

dsmccMessageHeader()
networkSessionld 10
count 1

loop(count) {

TAT 2

DS_TransMuxReleaseConfirm

Table 12—19 — DS_TransMuxReleaseConfirm message

Syntax Num. Of Bytes

DS_TransMuxReleaseConfirm){
dsmccMessagekieader()
count 1
loop(count) {

response 2

50
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12.1.2.13 DS_ChannelAddRequest

Table 12—20 — DS_ChannelAddRequest message

ISO/IEC 14496-6:2000(E)

Syntax

Num. Of Bytes

DS_ChannelAddRequest(){

channelDescriptor()

ddData()

dsmccMessageHeader()
networkSessionld 10
serviceld 2
count 1
loop(count) {
CAT 2
direction 1

If uuData() is provided through DA_ChannelAdd(), ddData() shall contain a UuDataDescriptor contajning the

uuDatg().

12.1.2114 DS_ChannelAddConfirm

Table 12-=21 — DS_ChannelAddConfirm message

Syntax

Num. Of Bytes

DS_ChannelAddConfirm(){

dsmccMessageHeader()

count 1

loop(count) {
response 2
TAT 2
ddData()

ddData() shall contain a BypassFlexMuxDescriptor or an MPEG4SystemsFlexMuxDescriptor.

If uuData() is provided through DA_ChannelAddCallback(), ddData() shall also contain a UuDataDescriptor

containing the uuDatay().
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12.1.2.15 DS_ChannelAddedRequest

Table 12—22 — DS_ChannelAddedRequest message

Syntax Num. Of Bytes

DS_ChannelAddedRequest(){

ddData(

If uuDatd
uuData()

12.1.2.14

dsmccMessageHeader()

NetworkSessionld 10
Serviceld 2
Count 1

loop(count) {
CAT 2
direction 1
channelDescriptor()
TAT 2

ddData()

shall contain a BypassFlexMuxDescriptor er an MPEG4SystemsFlexMuxDescriptor.

1() is provided through DA_ChannelAdd(), ddData() shall also contain a UuDataDescriptor containipg the

DS_ChannelAddedConfirm

Table 12—23 — DS_ChannelAddedConfirm message

Syntax Num. Of Bytes

DS_ChannelAddedConfirm(){
dsmccMessageHeader()

Count 1

52

loop(count) {
Response 2

ddData()
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If uuData() is provided through DA_ChannelAddCallback(), ddData() shall also contain a UuDataDescriptor

containing the uuDatay().

12.1.2.17 DS_ChannelDeleteRequest

Table 12—24 — DS_ChannelDeleteRequest message

Syntax Num. Of Bytes

DS_ChanneiDeteteRequest(

dsmccMessageHeader()
networkSessionld 10
count 1

loop(count) {
CAT 2

reason 2

12.1.2018 DS_ChannelDeleteConfirm

Table 12—25 —~DS_ChannelDeleteConfirm message

Syntax Num. Of Bytes

DS_ChannelDeleteConfirm(){
dsmccMessageHeader()
count 1
loop(count) {

response 2
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12.1.2.19 DS_TransMuxConfigRequest

ddData(

12.1.2.2(

Table 12—26 — DS_TransMuxConfigRequest message

Syntax Num. Of Bytes

DS_TransMuxConfigRequest(){

dsmccMessageHeader()
networkSessionld 10
count 1

loop(count) {
TAT 2

ddData()

may contain an MPEG4SystemsMuxCodeDescriptor,

DS_TransMuxConfigConfirm

Table 12—27 — DS _‘TransMuxConfigConfirm message

Syntax Num. Of Bytes

DS_TransMuxCarifigConfirm(){
dsmécMessageHeader()
count 1
loop(count) {

response 2

54
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12.1.2.21 DS_UserCommand

Table 12—28 — DS_UserCommand message

Syntax Num. Of Bytes

DS_UserCommand(){

dsmccMessageHeader()
networkSessionld 10
ddData()
count 1

loop(count) {

CAT 2

If uuDjata() is provided through DA_UserCommand(), ddData() shall contain a UuDataDescriptor contgining the
uuDatg().

12.1.2122 DS_UserCommandAckRequest()

Table 12—29 — DS UserCommandAckRequest message

Syntax Num. Of Bytes

DS_UserCommandAckRequest(){

dsmccMessageHeader()

networkSessionld 10
ddData()

count 1

loop(count) {

CAT 2

If uuData() is provided through DA_UserCommandAck(), ddData() shall contain a UuDataDescriptor containing the
uuData().
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12.1.2.23 DS_UserCommandAckConfirm()

Table 12—30 — DS_UserCommandAckConfirm message

Syntax Num. Of Bytes

DS_UserCommandAckConfirm(){

If uuDat
containin

12.2 Sy
When D
use a DN
for all DN
— DN
— DN
— DN

— DN

The map
12.2.5.

12.2.1 A

Whenev
TransMu

dsmccMessageHeader()

networkSessionld 10
response 2
ddData()

h() is provided through DA_UserCommandAckCallback(), ddData().’shall contain a UuDataDes
g the uuData().

ntax for IP networks with (or without) RSVP signalling, using TCP for DMIF signallin

VIIF operates with IP networks with (or without) RSVP signalling, and uses TCP for DMIF signalling,
1IF signalling channel and the Default Syntax for DMIE’signalling messages as specified in subclaus
| primitives except:

_[SessionSetup ()

SessionRelease ()

_[TransMuxSetup ()

TransMuxRelease ()

ping of the above primitives into DMIF signalling messages and socket actions is described in sub

pproach overyiew

br a hew<session is started, a DMIF signalling channel is established on a TCP socket. Whenever
X is requested, a new TCP or UDP socket is created.

12.2.2 O

criptor

)

t shall
e 12.1

Clause

a new

SNM*CC Resource Descriptors used

The DSM-CC Resource Descriptor used is the IP resource descriptor that is defined in subclause 4.7.5.9 of

ISO/IEC

13818-6, and is reported in Annex E for convenience.

12.2.3 Usage of networkSessionlds

A DMIF Signalling channel is established for each Network Session; there is a 1 to 1 relation between the socket
carrying the DMIF signalling messages and the networkSessionld. Therefore the networkSessionld field contained
in the DMIF signalling messages although present is not used.

56

© ISO/IEC 2000 — All rights r

eserved


https://standardsiso.com/api/?name=9ed43f3d961e01afcd942dca49ddb971

ISO/IEC 14496-6:2000(E)

12.2.4 Usage of transactionlds

The state machine for transactionlds (see Annex D) allows the repetition of a message up to a certain number of
times when a certain timeout expires. Timeouts and number of retries are predefined locally.

Since in this case the DMIF signalling messages are carried on a reliable channel, the number of retries shall be set
to 0.

12.2.5 DNI mapping to socket actions and RSVP signalling

12.2.51 DN_SessionSetup ()

The DN_SessionSetup () functionality is obtained through the setup of a DMIF Signalling chahnel,|and the
exchahge of DS_SessionSetup messages. This procedure works as follows:

the tanget peer is supposed to listen on a well known TCP port number (DMIF_PORT)

the originating peer creates a TCP socket and connects to the target peer, using the DMIF_PORT port nugber and
the TGP protocol.

the tanget peer accepts the connection: this connection carries the DMIF signalling channel.
the originating peer sends a DS_SessionSetupRequest message on the,just established connection.
the tanget peer replies with a DS_SessionSetupConfirm message.

NOTE| Steps 4 and 5 are only needed for the compatibility exchange.

12.2.52 DN_SessionRelease ()
The DN_SessionRelease () functionality is obtained through the deletion of the DMIF Signalling channel. $ince the
netwofkSessionld field in the DS messages is“not used, the DS_SessionRelease messages are not trapsmitted.
This procedure works as follows:

the originating peer closes the TCP socket corresponding to the DMIF signalling channel.

the tafget peer is notified that theé peer has closed the socket corresponding to the DMIF signalling channel, and
closeq the socket.

NOTE[L Since the networkSessionld parameter is not used, the DS_SessionRelease messages are omitted.
NOTER The reason)code is always set at the target peer to indicate “remote disconnection”.

NOTEB The résponse code is always set at the originating peer to indicate “OK”.

n

NOTE f " In case the socket is automatically closed by the operating system or network, both sides behave as target

12.2.5.3 DN_TransMuxSetup ()

The DN_TransMuxSetup () functionality is obtained through the setup of a new socket, and the exchange of
DS_TransMuxSetup messages. This procedure works as follows:

UDP sockets
the originating peer creates a UDP socket and binds it to some port number.

the originating peer creates an IP resource descriptor, setting the sourcelpAddress, sourcelpPort and ipProtocol
fields.
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the originating peer generates a Transmux Association Tag, and sends a DS_TransMuxSetupRequest message
containing the above TAT and resource.

the originating peer associates the socket to the Transmux Association Tag carried in the DS_TransMuxSetup
messages.

the target peer creates a UDP socket.

the target peer associates the socket to the Transmux Association Tag carried in the DS_TransMuxSetup
messages.

the tardet peer updates the received IP resource descriptor, setting the destinationlpAddress and
destinatjonlpPort fields.

the targeft peer sends a DS_TransMuxSetupConfirm message containing the above resource.

the origiating peer receives the DS_TransMuxSetupConfirm message and retrieves the address and port number
of the pegr.

the originating peer generates a RSVP PATH with Sender_Tspec (containing the destination address and poft, and
the QoS [requirements) and ADSpec.

the interfnediate routers modify the ADSpec.

the targdt peer receives the RSVP message with Sender_Tspec and-the' updated ADSpec, and based on njeeting
the QoS [designated for the socket generates a RESV message with.the FlowSpec.

the originating peer receives the RESV message

the setup is complete

NOTE 1 | Steps 10 to 13 are only executed if RSVP is used.
NOTE 2 | RSVP may require a reduction of the MTU size which is presently not supported in this part of ISO/IEC 14496
TCP sockets

the originating peer creates a TCP.socket, binds it to some port number, and listens on that socket.

the originjating peer creates an'IP’resource descriptor, setting the sourcelpAddress, sourcelpPort and ipPrptocol
fields.

the origipating peer génerates a Transmux Association Tag, and sends a DS_TransMuxSetupRequest mgssage
containing the above\TAT and resource.

the origiatingtpeer _provisionally_ associates the listening socket to the Transmux Association Tag carried|in the
DS_TrarjsMuxSetup messages.

the target peer creates a TCP socket and connects to the target peer socket, as identified by the IP resource
descriptor.

the originating peer accepts the connection, thus gets a new socket, and looks at the new socket’ peer address and
port; it associates the new socket to the TAT that was provisionally associated to the corresponding listening socket
and closes the listening socket.

the target peer associates the socket to the Transmux Association Tag carried in the DS_TransMuxSetup
messages.
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the target peer updates the received IP resource descriptor, setting the destinationlpAddress and
destinationlpPort fields.

the target peer sends a DS_TransMuxSetupConfirm message containing the above resource.

the originating peer receives the DS_TransMuxSetupConfirm message and retrieves the address and port number
of the peer.

the originating peer compares the sockets’ peer address and port with the peer address and port as conveyed in the
fields of the IP resource descriptors and associates the socket to the Transmux Association Tag carried in the
relevaht DS_TransMuxSetup messages.

the sefup is complete

NOTE| The originating peer should be prepared to receive the DS_TransMuxSetupConfirm message and accept ar| incoming
connegtion in any order, thus the comparison in step 11 shall support both sequences.

12.2.54 DN_TransMuxRelease ()

The DN_TransMuxRelease () functionality is obtained through the deletionof, the socket corresponding to a
particdlar TAT, and possibly the exchange of DS_TransMuxRelease (messages (UDP case). Sjnce the
netwofkSessionld field in the DS messages is not used, the DS_TransMuxReleéase messages are not trangmitted in
the TQP case. This procedure works as follows:

UDP qockets

the originating peer sends a DS_TransMuxReleaseRequest message containing the TAT associated to the socket
being rlosed.

the taget peer closes the UDP socket corresponding tetthe above TAT.

the tafget peer sends a DS_TransMuxReleaseConfirm message.

the originating peer closes the UDP socket:corresponding to the above TAT.
TCP sockets

the originating peer closes the T€R-socket corresponding to a particular TAT.

the tafget peer is notified that'the peer has closed the socket corresponding to a particular TAT, and closes the
socket.

NOTE[L The reason’code is always set at the target peer to indicate “remote disconnection”.
NOTER The-esponse code is always set at the originating peer to indicate “OK”

NOTE B¢.-In case the socket is automatically closed by the operating system or network, both sides behave as target

n

12.3 Syntax for IP networks with (or without) RSVP Signalling, using UDP for DMIF signalling
When DMIF operates with IP networks with (or without) RSVP Signalling, and uses UDP for DMIF signalling, it shall
use a DMIF signalling channel and the Default Syntax for DMIF signalling messages as specified in subclause 12.1
for all DNI primitives except:

— DN_SessionSetup ()

— DN_SessionRelease ()
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— DN_TransMuxSetup ()
— DN_TransMuxRelease ()

The mapping of the above primitives into DMIF signalling messages and socket actions is described in subclause
12.3.5.

12.3.1 Approach overview

Whenever-a-new session-is-started,—a-DMIE cignnlling channelis established on-a IUDP socket \Whenever a new

TransMux is requested, a new TCP or UDP socket is created.

12.3.2 OSM-CC Resource Descriptors used

See subg¢lause 12.2.2.

12.3.3 Usage of networkSessionlds
A DMIF [Signalling channel is established for each Network Session; there is a_10o"1 relation between the full

address | of the socket carrying the DMIF signalling messages and the .networkSessionld. Therefofe the
network$essionld field contained in the DMIF signalling messages although present is not used.

12.3.4 Usage of transactionlds

The stat¢ machine for transactionlds (see Annex D) allows the repetition of a message up to a certain number of
times when a certain timeout expires. Timeouts and number of retries are predefined locally.

12.3.5 ONI mapping to socket actions and RSVP signalling

12.3.5.1| DN_SessionSetup ()

The DN/| SessionSetup () functionality is obtained through the setup of a DMIF Signalling channel, and the
exchange of DS_SessionSetup messages. This‘procedure works as follows:

The targét peer is supposed to have created a UDP socket on a well known UDP port number (DMIF_PORT)

The oridinating peer creates a(UDP socket and sends a DS_SessionSetupRequest message on the just
establishied connection.

The targét peer replies with-a'DS_SessionSetupConfirm message.
NOTE 1 | The target peér shares a single UDP socket among many Network Sessions.

NOTE 2 | The originating peer always creates a new UDP socket, which shall not be shared with any other Network Segsion.

12.3.5.2| DN SessionRelease ()

The DN_SessionRelease () functionality is obtained through the exchange of DS_SessionRelease messages and
the deletion of the DMIF Signalling channel. This procedure works as follows:

The originating peer sends a DS_SessionReleaseRequest message on the just established connection.
The target peer replies with a DS_SessionReleaseConfirm message.
The originating peer closes the UDP socket corresponding to the DMIF signalling channel.

NOTE 1 The reason code is always set at the target peer to indicate “remote disconnection”.

60 © ISO/IEC 2000 — All rights reserved


https://standardsiso.com/api/?name=9ed43f3d961e01afcd942dca49ddb971

NOTE

NOTE

12.3.5

ISO/IEC 14496-6:

2 The response code is always set at the originating peer to indicate “OK”.

3 The target peer does not close the UDP socket, since it is shared among multiple Network Sessions.

.3 DN_TransMuxSetup ()

See subclause 12.2.5.3.

12.3.5

4 DN_TransMuxRelease ()

2000(E)

See snljbclause 12.2.5.4.

12.4

When

DNI pimitives except:

— D
— D
— D
— D
The m
12.4.1

When
new T

12.4.2

Since
Resol

12.4.3

In ord
inform|
bytes

A DM
carryin

Syntax for ATM networks with Q.2931 signalling

DMIF operates with ATM with Q.2931, it shall use the Default Syntax as specified in-subclause 12

N_SessionSetup ()
N_SessionRelease ()
N_TransMuxSetup ()
N_TransMuxRelease ()

apping of the above primitives into Q.2931 signalling messages is described in subclause 12.4.5.

Approach overview

bver a new session is started, a DMIF signalling channel is established on an ATM connection. Wh
FansMux is requested, a new ATM connection is created.

DSM-CC Resource Descriptors used

the DN_TransMuxSetup () primitive is mapped into native Q.2931 signalling messages, no
rce Descriptors are used.

Usage of networkSéssionlds

er to be able tecompress the networkSessionld + TAT field of 12 bytes to fit within an 8-by
ation field, theynetworkSessionld field carried in the B-HLI information field will contain the 5 least S
Df the 10-byte-networkSessionid.

F Signalling channel is established for each Network Session; there is a 1 to 1 relation between
g.the DMIF signalling messages and the networkSessionld. Therefore the networkSessionld field ¢

.1 for all

enever a

DSM-CC

te B-HLI
ignificant

the SVC
ontained

in the

DNIF signalling messages although present is not used.

12.4.4

Usage of transactionlds

The state machine for transactionlds (see Annex D) allows the repetition of a message up to a certain number of
times when a certain timeout expires. Timeouts and number of retries are predefined locally.
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12.4.5 DNI mapping to Q.2931 signalling messages

12.4.5.1 DN_SessionSetup ()

The DN_SessionSetup () functionality is obtained through the setup of a DMIF Signalling channel, and the
exchange of DS_SessionSetup messages. This procedure works as follows:

The target peer listens on a BHLI for a bilaterally agreed DMIF_SelectorByte

the origin
rules:

— Call[Reference = X1

— Call[Reference Flag = 0 (originator)

— Callgd Party Number = calledAddress

— Calling Party Number = callingAddress

— Qo9 parameter = 0 (forward and backward)

— ATM traffic descriptor - forward peak cell rate CLP=0 = 100 (suggested)

— ATM traffic descriptor - forward peak cell rate CLP=0+1 = 100 (suggested)

— ATM traffic descriptor - backward peak cell rate CLP=0 = 100"(suggested)

— ATM traffic descriptor - backward peak cell rate CLP=0:+1 = 100 (suggested)

— AAl}parameters - AAL type = AALS

— AAL|parameters — forward and backward maximum CPCS-SDU size = 1000 (suggested)
— AAlL|parameters - SSCS type = NULL

— Broadband bearer capability - bearer class = bcob-x (suggested)

— Broadband bearer capability~ traffic type = no indication (suggested)

— Broadband bearer eapability - timing requirements = no indication (suggested)

— Broagdband bearer capability - susceptibility to clipping = not susceptible (suggested)

— Broadband’bearer capability - bearer class = user plane connection configuration = point-to-point

— BHLt=Higtrtayertnformatiom-Fype=Yserspecific

— BHLI - octets 1 = DMIF_SelectorByte

— BHLI - octets 2-6 = NetworkSessionld

— BHLI - octets 7-8 = 0x0000

the target peer receives the SETUP message with in particular the following fields:

— Call Reference = X2
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— C

— C

ISO/IEC 14496-6:

all Reference Flag = 1 (target)

onnection ldentifier - VP = VPX2

— Connection Identifier - VC = VCX2

— BHLI - High Layer Information Type = User specific

2000(E)

— B

— B

— B

the tanget peer generates the CONNECT message with in particular the following fields:

— C
— C
the ori
— C
— C
— C
— C

both
messé

the ori

the tanget peer replies with a DS_SessionSetupConfirm message.

NOTE

NOTE
side, th

12.4.5

HLI - octets 1 = DMIF_SelectorByte
HLI - octets 2-6 = NetworkSessionid

HLI - octets 7-8 = 0x0000

all Reference = X2

hll Reference Flag = 0 (originator)

ginating peer receives the CONNECT message with in particularthe-following fields:
all Reference = X1

bll Reference Flag = 1 (target)

bnnection Identifier - VP = VPX1

bnnection Identifier - VC = VCX1

eers associate the SVC just established to the 5-bytes networkSessionld carried in the Q.293]
ge. All further message exchanges-over this SVC shall be associated to this Network Session.

ginating peer sends a DS_SessSionSetupRequest message on the just established connection.

1  Steps 7 and 8 are 0nly needed for the compatibility exchange

?  The CONNEECT message may be preceeded by a CALL_PROCEEDING message. In this case, at the
e CALL_PROEEEDING and not the CONNECT will carry the Connection Identifier.

.2 DIN>SessionRelease ()

The D

SETUP

riginating

Bince the

_-SessionRelease () functionality is obtained through the deletion of the DMIF Signalling channel

networkSessionld field in the DS messages is not used, the DS_SessionRelease messages are not transmitted.

This p

the ori

rocedure works as follows:

ginating peer generates a Q.2931 RELEASE message, with the following rules:

— Call Reference = X1

— Call Reference Flag = 0 (originator)

the target peer receives the RELEASE message with in particular the following fields:
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Call

Call

Reference = X2

Reference Flag = 1 (target)

the target peer generates the RELEASE COMPLETE message with in particular the following fields:

the origir

NOTE

12.45.3

The DN |
as follow

the origin

the origin

64

Call

Call

Reference = X2

Reference Flag = 0 (originator)

Call

Call

Call
Call
Call
Call
QoS
ATM
ATM
ATM
ATM

AAL

ating peer receives the RELEASE COMPLETE message with in particular the following fields:

Reference = X1

Reference Flag = 1 (target)

n case the SVC is automatically closed by the network, both sides behave as targets.
DN_TransMuxSetup ()

TransMuxSetup () functionality is obtained through the setup of a new.ATM channel. This procedure
5.

ating peer allocates a new Transmux Association Tag
ating peer generates a Q.2931 SETUP message, with thefollowing rules:
Reference = Y1
Reference Flag = 0 (originator)
bd Party Number = calledAddress
nhg Party Number = callingAddress
parameter =0
traffic descriptor - forward.-peak cell rate CLP=0 = as appropriate
traffic descriptor ~forward peak cell rate CLP=0+1 = as appropriate
traffic descriptor - backward peak cell rate CLP=0 = as appropriate
traffic descriptor - backward peak cell rate CLP=0+1 = as appropriate

parameters - AAL type = AALS

AAL

AAL

parameters - forward maximum CPCS-SDU size = as appropriate

parameters - SSCS type = NULL

Broadband bearer capability - bearer class = bcob-x (suggested)

Broadband bearer capability - traffic type = as appropriate

Broadband bearer capability - timing requirements = as appropriate

works
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— Broadband bearer capability - susceptibility to clipping = as appropriate

— Broadband bearer capability - bearer class = user plane connection configuration = point-to-point
— BHLI - High Layer Information Type = User specific

— BHLI - octets 1 = DMIF_SelectorByte

— BHLI - octets 2-6 = NetworkSessionld

— BHLI - octets 7-8 = Transmux Association Tag

the tanget peer receives the SETUP message with in particular the following fields:
— Chpll Reference = Y2

— Chpll Reference Flag = 1 (target)

— Cpnnection Identifier - VP = VPY2

— Cpnnection Identifier - VC = VCY2

— BHLI - High Layer Information Type = User specific

— BHLI - octets 1 = DMIF_SelectorByte

— BHLI - octets 2-6 = NetworkSessionld

— BHLI - octets 7-8 = Transmux Association Tag

the tafget peer generates the CONNECT message with in particular the following fields:
— Chpll Reference = Y2

— Chpll Reference Flag = 0 (originator)

the originating peer receives\the CONNECT message with in particular the following fields:
— Chpll Reference =/¥I

— Cpll Reference Flag = 1 (target)

— Cpnnedtion Identifier - VP = VPY1

— Connectionldentifier-MC=VCY1
the setup is complete: each side associates its own SVC and Call Reference to the same TAT

NOTE The CONNECT message may be preceeded by a CALL_PROCEEDING message. In this case, at the originating
side, the CALL_PROCEEDING and not the CONNECT will carry the Connection Identifier.

12.45.4 DN_TransMuxRelease ()

The DN_TransMuxRelease () functionality is obtained through the deletion of the SVC corresponding to a particular
TAT. Since the networkSessionld field in the DS messages is not used, the DS_TransMuxRelease messages are
not transmitted. This procedure works as follows:

© ISO/IEC 2000 — All rights reserved 65


https://standardsiso.com/api/?name=9ed43f3d961e01afcd942dca49ddb971

ISO/IEC 14496-6:2000(E)

the originating peer generates a Q.2931 RELEASE message, with the following rules:
— Call Reference = Y1

— Call Reference Flag = 0 (originator)

the target peer receives the RELEASE message with in particular the following fields:

— Call Reference = Y2

— Call|[Reference Flag = 1 (target)

the targeft peer generates the RELEASE COMPLETE message with in particular the following fields:
— Call[Reference = Y2

— Call[Reference Flag = 0 (originator)

the originating peer receives the RELEASE COMPLETE message with in particular the‘foellowing fields:
— Call[Reference = Y1

— Call|[Reference Flag = 1 (target)

NOTE |In case the SVC is automatically closed by the network, both.sides behave as targets.

12.5 Syntax for Networks with ITU-T H.245 Signaling

When DIMIF operates with H.245 based terminals, it uses H,245 signaling instead of DMIF signaling.
Mapping|of the DMIF primitives into H.245 signaling messages is described in subclause 12.5.5.

This casg is valid for any network, e.g. PSTN, of'mobile, radio-based networks when a real-time service is re

It is however not precluded that those networks use other transport means to carry ISO/IEC 14496 strear
instance|IP.

12.5.1 Approach overview

Whenever a new session is started, an H.245 signaling channel is created. DMIF Signaling messages are m
into H.2

services [concurrently, thus-a network session corresponds to a service. For each MPEG-4 Elementary Strg

, twotdifferent options for transferring the Object Descriptors (as defined in ISO/IEC 14496-1:200

uired.
ns, for

apped

5 primitives, andng-additional DMIF Signaling channel is used. There is no support to provide njultiple

am, a
iS no

1) are
ey are

d.'In.0ne case, the ODs are delivered as usual in the Object Descriptor Stream; in the other case, th
delivered as/part of the 4496Capability element in the Openl ogicalChannel message

12.5.2 DSM-CC Resource Descriptors used

No DSM-CC Resource Descriptors are used.

12.5.3 Usage of networkSessionlds

There is no networkSessionld in H.245 signaling messages.
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12.5.4 Usage of transactionlds

The state machine for transactionlds (see Annex D) allows the repetition of a message up to a certain number of
times when a certain timeout expires. Timeouts and number of retries are predefined locally.

Since in this case the DMIF signaling messages are carried (mapped) on a reliable channel, the number of retries
shall be set to zero.

12.5.5 DNI mapping to H.245 Signaling messages

12,551 DN_SessionSetup

The DN_SessionSetup is not mapped onto H.245. Instead, it obtains the signaling channel, including”any ¢apability
exchahge procedures and multiplex setup required doing this. The exact method to obtain-the’ H.245 [signaling
channgl (on LCO in H.223) depends on the physical transport and is not explicitly specified, itvthis standarg. Where
applicable, the procedure described in ITU-T Recommendation H.324, annexes A and C, shall be used.

The MasterSlaveDetermination procedure of H.245 shall be used in ISO/IEC 14496-6.terminals.
The tgrminal identifies itself by a H.245 Capability of 1IS14496Capability. The capability for OD shall be influded to
indicate that the terminal is 1S-14496 based.Capabilities for BIFS, Audio, \Vidéo and other 1S-14496 fungtions are
included, according to terminal configuration. The capability information ingludes the Profile and Level information

for each function. Capabilities are grouped according to the MH.245 signaling procedure, into| multiple
SimultaneousCapabilities.

12.5.52 DN_SessionRelease

This message is mapped onto an EndSessionCommand:

12.5.53 DN_ServiceAttach
In H.245, only one service can be active at_a certain time. The service is automatically selected by thg sender,
based|on the capabilities exchanged. Thereis no need for the receiver to specify a particular service using URLSs.
Therelis no support for multiple concurrent services.
The sender side opens a logical channel with the DataType field in the OpenLogicalChannel message indicating a
streamType of object descriptor (OD) stream. This channel will initially carry the Initial Object Qescriptor

(InitialDD) as specified in ISO/IEC 14496-1:2001. This channel shall use an error protection protpcol that
guaranmtees error free transmission.

12.5.54 DN_ServiceDetach

This message not mapped onto H.245, since there is no distinction between service and network session.

12.5.595 ADN_ChannelAdd

This message Is not mapped onto H.245, since it will always result in a DN_TransMuxSetup.
12.5.5.6 DN_ChannelDelete
This request is not mapped onto H.245, since it will always result in a DN_TransMuxRelease.

12.5.5.7 DN_TransMuxSetup

This is mapped onto H.245 OpenLogicalChannel signaling, indicating a DataType field of IS14496Capability, and
containing the MPEG-4 Elementary Stream Id (known at this level from the uuData) in the ES_ID field. H.245 does
not allow the local peer to request the remote peer to establish an upstream channel. Neither is it allowed that the
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local peer establishes a downstream channel. A request for opening a channel in the reverse direction is therefore
mapped onto a RequestMode message with a dataMode field of is14496Data. The request shall result in an
OpenLogicalChannel being issued by the remote peer.

12.5.5.8

This is m

12.5.5.9

DN_TransMuxRelease

apped onto H.245 CloseLogicalChannel signaling.

DN_TransMuxConfig

This mes

12.5.6 O

The maf
packet e
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Terminal
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13.1 DMIF Default signalling with Compatibility Descriptors

This stag
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sage not mapped onto H.245, since the FlexMux tool is not supported.

ata transmission procedures

ping of Access Units onto H.223 Adaptation Layer payloads is done such that one,MPEG-4 Sync
uals one H.223 AL-SDU.

minal Capability Matching

Capability matching is required to check the ability of two peer end-systéms to setup connections b
d select the possible protocol stack supported. This stage is perfofmed at session setup time. Wh
DMIF makes use of the facilities provided by the network. When the existing network facilities can
1IF defines its own mechanism (subclause 13.1)

ents. The originating DMIF compatibility descripters are carried in the DMIF SessionSetUpRequest
returned from the target DMIF from which the“originating DMIF can choose from. If no such subset
originating terminal will release the sessioh. The Compatibility Descriptor is defined in ISO/IEC 11
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Annex A
(informative)

Overview of DAl and DNI parameters

2000(E)

This Annex provides the glue to link concepts and parameters as defined in subclause 10.3 for the DAI and in

subcla

yse11l-3forthe DN

Al
This ¢
URL:
servid
Servig
netwd
Servig
An ap
by stri
The s¢
Inside
severd

netwq
peers

Sessions and services

ause correlates the following parameters:

hs defined in subclause 10.3.

eName: as defined in subclause 10.3.

eSessionld: as defined in subclause 10.3.

rkSessionld: as defined in subclause 11.3.

eld: as defined in subclause 11.3.

plication only identifies a particular service through its URL. The serviceName is then obtained from
bping out the addressing information. Each URL will'have a 1 to 1 correspondance with a serviceS¢
rvice identified by the URL will be further referred-to by its serviceSessionld.

DMIF, the serviceSessionld is mapped A to 1 with a tuple <networkSessionld, serviceld>. Th
|l serviceSessionlds to share a single networkSessionld. Depending on the network t

rkSessionld can be implicit, in the sefnse that the DMIF Signalling channel established between {
uniquely identifies a Network $éssion: for example a networkSessionld could be identifig

homogeneous IP network, with the tuple <peerllpAddress, peerllpPort, peer2lpAddress, peer2lpPort, Ip

identif

A.2
This ¢
chann

CAT:

ying the socket providing the BMIF Signalling channel.

Channels
ause correlates. the following parameters:
elHandle™as defined in subclause 10.3.

hs defined in subclause 11.3.

the URL
ssionld.

is allows
ype, the
vo DMIF
d, on a
Protocol>

TAT:

S definedimsubctause 11-3:

An ISO/IEC 14496-1:2001 based application may identify a particular elementary stream through its ES_ID, scoped
by the Service Session it belongs to. At the DAI the ES_ID parameter is made more generic to be ISO/IEC 14496-
1:2001 independent, and carried in uuData. Each <serviceSessionld, ES_ID> will have a 1 to 1 correspondance
with a channelHandle. The stream identified by the <serviceSessionld, ES_ID> will be further referred to through
its channelHandle.

Inside DMIF, the channelHandle is mapped 1 to 1 with the CAT. This allows to decouple a parameter (the
channelHandle) that has to be unique at the local application / DMIF boundary, from another parameter (the CAT)
that instead has to be unique in the scope of a Network Session. Moreover, the syntax of the channelHandle is a
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local matter, related to the DAI implementation, while the syntax of the CAT relates to the network, irrespectively of
the terminal type. This decoupling also allows to maintain uniformity at the DAI, regardless of the network, the file
format or the broadcast/multicast technology being used.

Multiple streams can be multiplexed together on a single network connection (transmux). As a consequence, the
concepts of TAT and transmuxHandle are defined in a similar manner. The latter however is not explicitely
mentioned in this specification since it does not affect the DAI nor the network signalling (it is a purely internal
entity).

CAT and TAT do not affect the DAI, but are useful concepts for the DMIF signalling messages. They convey a
unique identifier (scoped by the Network Session) to identify the resources that are used by a particular strgam or
group of [streams (transmux). Depending on the network type, the syntax of CAT and TAT may vary. CAT and TAT
are useflil concepts also for scenarios were no network exists, e.g., for local files. In this case, CAT and TA]T may
convey imformation which is appropriate for a particular file format, and which does not restrict necessarily to NIPEG-
4 only.
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Annex B
(informative)

Information flows for DMIF

The following clauses provide information flows for Remote Interactive, Broadcast and Local
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The other columns in the figures represent the application, the Delivery layer, and the DAI.

hneously operate on Remote Interactive (clause B.1), Broadcast (clause B.2) and Local Storagg
logies (clause B.3) through a uniform procedure at the DAI.

pmes for primitives and parameters in the following clauses are abbreviated to save_space. It §
s to the reader how they relate to the primitives and parameters indicated in clause,10 and clau
lar the suffix, Callback, has been dropped. The reader should understand that every DAI primitive in
results in a DAI callback. Also the information presented must be complementedrwith the specific
th delivery technology.

pws provided are not exhaustive, they represent frequent cases, and/provide hints on how to

Information flows for Remote Interactive DMIF
llowing figures represent information crossing the interfaces, for simplicity only the DNI primitives ar

thus represents the conceptual flows that occur between two DNI interfaces, without considering th
such primitives are mapped into signalling messages and reconstructed at the peer DNI.
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nappings

feal with

e shown.

need to be complemented with their mappings to supported network technologies. The central colunn in the
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B.1.1 Initiation of a service in a Remote Interactive DMIF

Originating DMIF Terminal Target DMIF Terminal
Application DAI DMIF Layer DNI + Network + DNI DMIF Layer DAI Application
the application
initiates
the seryfce DA_ServiceAttach
1 (IN: DMIF_URL, determine
uuData) whether a
new network
session
IS needed DN_SessionSetup

2 (IN: nsld, CalledAddr,
CallingAddr, CapDescr)

(OUT: rsp, CapDescr)

attach to the 3
service DN_ServiceAttach
4 (IN: nsld, serviceld, Copnect to the
serviceName, ddData) application
running
theservice || pA_ServiceAttach
5 (IN: ssld, the ppplication
serviceName, unning
uuData) the service

OUT: rsp, ssld, OUT: rsp, uuDatal Feplies

( uuDS;a) (OUT.fsp, ddData) < ( ® )

< ; 6
8

Figure B71 — Initiation of a service in a Remote Interactive DMIF

Preconditions:

— The|Application\at the Originating DMIF has acquired a URL from a previous action (e.g.; Web browsing,
advertisement,vspecific contracts).

— The|Setrvice is registered at the Target DMIF Terminal by means that are outside this specification

Step 1

The Application at the Originating DMIF passes a DA_ServiceAttach() indicating the URL, the
parentServiceSessionld and additional uuData (e.g.; for client credentials).

The URL is expanded if necessary and parsed and the appropriate DMIF Instance is invoked according to the
protocol part of the URL.
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Step 2

The Originating DMIF Instance strips the <serviceName> part of the URL for later use. It assigns a locally significant
unigue serviceSessionld; based on its own criteria, if there is already a Network Session active with the remote
peer, the Originating DMIF Instance might decide to reuse that Network Session (and skip to step 4); otherwise it
shall create a new Network Session by passing through the DNI a DN_SessionSetup() primitive. In this case it
assigns a network unique networkSessionld. Moreover Capability (and compatibility) Matching is performed (by
means of a Compatibility Descriptor or by other means possibly supported by the Network).

Step 3

The Tharget DMIF Instance receives DN_SessionSetupCallback() and replies. Both peers now have kno:kledge of
the networkSessionld. The compatibility is verified and the appropriate reply is returned identifying ¢file’comimon set
of conppatibility in the preferred order of choice.

Step 4

The Qriginating DMIF Instance assigns a serviceld which is unigue in that particular Network Session, anfl passes
the DN_ServiceAttach() through the DNI, indicating the networkSessionld and,the serviceld along |with the
serviceName it has previously stripped from the URL and additional ddData.that actually contains th¢ uuData
provided by the Originating Application.

Step §
The Thrget DMIF Instance receives DN_ServiceAttachCallback() determines the Executive managing the [services,
assigr]s a locally significant unique serviceSessionld and then sends a DA_ServiceAttachCallback() to it, cpntaining
the serviceSessionld along with the serviceName and the.uuData sent by the Originating Application. The
mechanism used at the Target DMIF to identify the Application Executive running the service and to dgliver the
messgge to it is out of the scope of this specification.

The Target DMIF Instance maintains a table associating the locally meaningful <serviceSessionld> and thg network
wide meaningful tuple <networkSessionld, serviceld>

Step ¢

The Target Application interprets the uuData and potentially performs tests on client credentials. Then it replies with
uuDatp (which in the case of MPEG=4 contains the Initial OD) and a response code.

Step 1

The Target DMIF Instance replies to the DN_ServiceAttachCallback() through the DNI, providing a respopse code
and ddlData that contains-the uuData provided by the Target Application.

Step §
The Qriginating DMIF Instance uses the locally significant unique serviceSessionld and then repligs to the

DA_ServiceAttach() with the serviceSessionld, a response code and the uuData originally set by the Target
Application.

The Originating DMIF Instance maintains a table associating the locally meaningful <serviceSessionld> and the
network wide meaningful tuple <networkSessionld, serviceld>
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B.1.2 Addition of Channels in a Remote Interactive DMIF

B.1.2.1 Addition of Channels by Target DMIF

Target DMIF Terminal

Originating DMIF Terminal

Application DAI DMIF Layer DNI + Network + DNI DMIF Layer DAI Application
the applidgtion
requegs
anew channel DA_ChannelAdd
1] (IN:ssid, loop (dir, request the
[qos], uuData)) channel DN_ChannelAdd
2] (IN:nsld, serviceld, loop(CAT, Notify the
dir, [qos], ddData)) application
running
the service DA_ChannelAdd
3Q AIN: ssld, loop (chid, the application
dir, [gos], uuData)) running
the service
(OUT: loop (rsp, replies
uuData))
Y
determine 4
whether a
new network
connection
DN_TransM uxSetup is needed

(IN: nsld, loop(FAT, dir, gos, 5
resources))
(OUT:; leap(rsp, resources))

OUT: loop (rsp,
(chld uuDZtt(a)S;o ~(OUT: loop(rsp, TAT, ddData))
! -
[DN_ChannelAdd] 7

Figure B.2 — Addition of Channels in a Remote Interactive DMIF (by Target DMIF)

Preconditions:
The service between the Originating and Target applications has been initiated succesfully

The location of the source of the stream is available from previous interaction.
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Step 1

The Application at the Originating DMIF passes a DA_ChannelAdd() indicating the channels it requires. The
primitive contains the serviceSessionld for which the Channels are requested. Each channel is characterized by the
channelDescriptor parameter (optional), the direction parameter and by uuData.

Step 2

The Originating DMIF Instance assigns a channelAssociationTag (CAT) for each requested channel. It then
forwards the request to the peer by passing the DN ChannelAdd() through the DNI, containing the network-wide
uniqug tuple <networkSessionld, serviceld> corresponding to the serviceSessionld, and for each requested channel
its CA[T, direction, (optional) qosDescriptor and associated ddData (which conveys the original uuData).

Step 3

The Target DMIF Instance receives the DN_ChannelAddCallback() from the DNI; assigns a locally unique
channglHandle for each requested channel and then issues a DA_ChannelAddCallback()\to the Target Application,
containing the locally unique serviceSessionld corresponding to the tuple <networkSessionld, serviceld>, and for
each requested channel its locally unique channelHandle, the channelDescriptor parameter (optional), the|direction
parameter and associated uuData (which conveys the original uuData). At this_point the Target DMIF Instance is
able tg associate the locally unigue channelHandle to the end-to-end significapt;networkSession unique CAT.

Step 4
The Target Application interprets the uuData to determine what streanyis actually being requested (e.qg., in|the case

of an ISO/IEC 14496-1:2001 based application uuData may convey-the ES_ID), and checks the availability of such
. It then replies with a response code for each requested.channel, along with (possibly) uuData.

The Tlarget DMIF Instance inspects the media stteam QoS metric and values of its parameters, and decides
whethger existing network resources are sufficient™for carrying the new Channel(s). If additional resolrces are
, it starts network signalling to setup "lew connection(s) (TransMux Channel(s)) in the same|Network
Sessign, otherwise it skips to step 7. For each additional TransMux Channel needed it assigns an emd-to-end
signifitant networkSession unique transmuxAssociationTag (TAT); it passes a DN_TransmuxSetup() thrpugh the
DNI, indicating the networkSessionld, and for each requested TransMux Channel indicates the QoS, the|direction
parameter, the TAT and the TransMux-nested resource descriptors.

Step

The Qriginating DMIF Instance receives the DN_TransMuxSetupCallback() from the DNI, and is therefore able to
assocjate a particular~TAT to particular network resources and to a particular Network Session. It then replies
through the DNI previding a response code. Note that the TAT is not necessarily bound to a specific servigeld, just
to a specific networkSessionld. However it is reasonable that further restrictions be applied, such that TAT cannot
be shared amang/different Service Sessions.

If reqyiredhthis step may be followed by DN_TransMuxConfig() in order for the Target DMIF to configule e.g., a
FlexMpuxin MuxCode mode. 1

Step 7

The Target DMIF Instance replies to the original DN_ChannelAddCallback() providing for each channel TAT and
further ddData that characterize it, along with a response code. In particular ddData would contain in this case
further information on how a particular channel is flexmultiplexed in the TAT, that is in the case of MPEG-4
FlexMux, it provides the FlexMux Channel Number. At this point the Target DMIF Instance is able to associate the
CAT to networkSessionld, serviceld, TAT and further flexmultiplexing configuration. DdData may also contain
uuData returned by the Target Application.
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Step 8

The Originating DMIF Instance receives the reply to the DN_ChannelAdd(), assigns a locally unique channelHandle
for each requested channel, and replies to the original DA_ChannelAdd() by providing for each requested channel
its channelHandle, uuData and a response code. At this point the Originating DMIF Instance is able to associate the
locally unique channelHandle to the end-to-end significant, networkSession unique CAT and to associate the CAT
to networkSessionld, serviceld, TAT and further flexmultiplexing configuration.
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B.1.2.2 Addition of Channels by Originating DMIF

Origianting DMIF Terminal

ISO/IEC 14496-6:2000(E)

Target DMIF Terminal

Application DAI DMIF Layer DNI + Network + DNI DMIF Layer DAI Application
the application
requests
anew channel DA_ChannelAdd
1] (IN:ssld, loop (dir, determine
[qos], uuData)) whether a
new network
connection
1S needed DN_TransM uxSetup
(IN: nsld, loop(TAT, dir, qos,
resources))
(OUT: loop(rsp, resources))
create the A
channel DN_Channel Added
(IN: nsld, serviceld, loop(CAT, Notify the
dir, [gos], TAT, ddData)) application
running
the service DA_ChannelAdd
(IN: ssld, loop (chid, the application
dir, [gos], uuData)) running
the service
replies

(OUT: loop (rsp,
chid, uuData))

(OUT: loop(rsp, ddData))

(OUT: loop (rsp,
uuData))

Figure B.3 — Addition of Channels in a Remote Interactive DMIF (by Originating DMIF)

Preconditions:

— The service between the Originating and Target applications has been initiated succesfully

— The location of the source of the stream is available from previous interaction.

Step 1

The Application at the Originating DMIF passes a DA_ChannelAdd() indicating the channels it requires. The
primitive contains the serviceSessionld for which the Channels are requested. Each channel is characterized by the
channelDescriptor parameter (optional), the direction parameter and by uuData.
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Step 2

The Originating DMIF Instance inspects the media stream QoS metric and values of its parameters, and decides
whether existing network resources are sufficient for carrying the new Channel(s). If additional resources are
needed, it starts network signalling to setup new connection(s) (TransMux Channel(s)) in the same Network
Session, otherwise it skips to step 4. For each additional TransMux Channel needed it assigns an end-to-end
significant, networkSession unique transmuxAssociationTag (TAT); it passes a DN_TransmuxSetup() through the
DNI, indicating the networkSessionld, and for each requested TransMux Channel indicates the QoS, the direction
parameter, the TAT and the TransMux nested resource descriptors.

Step 3

The Tar@let DMIF Instance receives the DN_TransMuxSetupCallback() from the DNI, and is therefore gble to
associate¢ a particular TAT to particular network resources and to a particular Network Session:-It"then freplies
through fhe DNI providing a response code. Note that the TAT is not necessarily bound to a spetific serviceld, just
to a spegific networkSessionld. However it is reasonable that further restrictions be applied, such that TAT gannot
be shared among different Service Sessions.

If requirgd this step may be followed by DN_TransMuxConfig() in order for the Originating’ DMIF to configure fe.g., a
FlexMux]in MuxCode mode.

Step 4

The Originating DMIF Instance assigns a channelAssociationTag (CAT) for each requested channel. It then
forwards|the request to the peer by passing the DN_ChannelAdded().through the DNI, containing the network-wide
unique typle <networkSessionld, serviceld> corresponding to the serviceSessionld, and for each requested channel
its CAT, [TAT, direction and associated ddData (which conveys the original uuData as well as further information on
the nested TransMux stacks and how a particular channel is; flexmultiplexed in the TAT, that is in the cpse of
MPEG-4|FlexMux, the FlexMux Channel Number). At this point the Originating DMIF Instance is able to asgociate
the CAT [to networkSessionld, serviceld, TAT and further flexmultiplexing configuration.

Step 5

The Tarpget DMIF Instance receives the DN-E€hannelAddedCallback() from the DNI; assigns a locally tinique
channelqlandle for each established channel and then issues a DA ChannelAddCallback() to the [Target
Applicatipn, containing the locally unique” serviceSessionld corresponding to the tuple <networkSeskionld,
serviceld>, and for each established.channel its locally unique channelHandle, the channelDescriptor pargmeter
(optional), the direction parameter and associated uuData (which conveys the original uuData). At this pojnt the
Target DMIF Instance is able to)associate the locally unique channelHandle to the end-to-end signjfficant,
network$ession uniqgue CAT, and to associate the CAT to networkSessionld, serviceld, TAT and further
flexmultiplexing configuration:

Step 6
The Tardet Application interprets the uuData to determine what stream is actually being requested (e.g., in the case

of an ISQ/IEC.14496-1:2001 based application uuData may convey the ES_ID), and checks the availability df such
stream. T thén replies with a response code for each requested channel, along with (possibly) uuData.

Step 7

The Target DMIF Instance replies to the original DN_ChannelAddedCallback() providing for each channel further
ddData (ddData may contain uuData returned by the Target Application), along with a response code.

Step 8
The Originating DMIF Instance receives the reply to the DN_ChannelAdded(), assigns a locally unique
channelHandle for each requested channel, and replies to the original DA_ChannelAdd() by providing for each

requested channel its channelHandle, uuData and a response code. At this point the Originating DMIF Instance is
able to associate the locally unique channelHandle to the end-to-end significant, networkSession unique CAT.
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Post channel establishment:

2000(E)

— The Receiving Application may request to start getting the data by issuing a DA_UserCommandAck()
specifying the appropriate command in the uuData field.

— The Receiving DMIF Instance forwards the request to the peer by passing the DN_UserCommandAck()
through the DNI, containing the networkSessionld, serviceld and ddData that actually contains the uuData
provided by the Receiving Application
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suyipposed to possibly contain application level error indications); then executes the command,-i.e. in
b¢gins to send the data.

ofiginal DA_UserCommandAck() providing uuData and a response code:

he Sending DMIFE__Instance forwards the request to the Sending Application by iss

Jing the

N_UserCommandAckCallback() specifying the appropriate command in the uuData field.

ne Sending Application inspects the uuData, determines the command, and replies with WuData

response code. In particular ddData would contain in this case the uuData returned by the Target Ap

ne Originating DMIF Instance receives the reply to the DN_UserCommandAckCallback() and repli

ne Elementary Streams are now received by the Receiving Application.
1  DA_UserCommand() may be used for purposes other than strteam control.

P The Receiving Application is a euphemism for the decoder'side and the Sender Application is euphemi
sending the encoded stream. Either an Originating or Target DMIF terminal may hold either or both recsd
j applications.

which is
this case

ne Target DMIF Instance replies to the original DN_UserCommandAckCallback() previding ddData glong with

plication.

bs to the

m for the
iving and
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B.1.3 Deletion of Channels in a Remote Interactive DMIF

Originating DMIF Terminal Target DMIF Terminal

Application DAI DMIF Layer DNI + Network + DNI DMIF Layer DAI Application
the application
delet
achantel DA_ChannelDelete
1 (IN: loop (chld, request the
reason)) channel
deletion DN_ChannelDelete
2| (IN:nsld, loop(CAT, reason)) Notify the
application
running
theservice || K jchanneiDelete
3 (IN: loop (chld, the application
reason) rurjning
the ice
(OUT: loop (rsp)) replies
(OUT: loop (rsp)) (OUT: loop(rsp)) < 2
A
6 5
determine
whether a
network
connection
DIN~TransM uxRelease can be released
(IN: nsld, loop(TAT)) 7
(OUT: loop(rsp))
L
8

B.4“— Deletion of Channels in a Remote Interactive DMIF (controlled by the Originating DMIF peer)

Figure

Preconditions:

The service has been established between the Originating and Target applications.

— At least a channel has been successfully added.

— A stream being carried on a channel is no longer required.
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Step 1

2000(E)

The Application at the Originating DMIF passes a DA_ChannelDelete() indicating the channels it wants to delete.
The primitive contains the channelHandle(s) along with reason codes.

Step 2

The D

MIF Instance stops the actual delivery of data on the indicated Channel(s).

The Originating DMIF Instance forwards the request to the peer by passing the DN _ChannelDelete() through the

DNI, ¢
code.

Step 3
The

DA C
chann

Step 4

The T
codes

Step §

The T

ontaining the network-wide unique networkSessionld, and for each requested channel its CAT and-tH

Target DMIF Instance receives the DN_ChannelDeleteCallback() from ther DNI; and i
nannelDeleteCallback() to the Target Application, containing for each requested channel its local
eIHandle and the reason code.

arget Application stops the actual delivery of data on the indicated €hannel(s), and replies with
At this point channelHandle(s) are invalidated at the Target Application

arget DMIF Instance replies to the original DN_ChannelDeleteCallback() providing for each ¢

respomse code. At this point channelHandle(s) and CAT(s) are invalidated at the Target DMIF Instance.

Step ¢

The O
code.

The O

riginating DMIF Instance replies to the original DA_ChannelDelete() by providing for each channel a
At this point channelHandle(s) and CAT(s)-are invalidated at the Originating DMIF Instance.

riginating Application receives the feply and invalidates the channelHandle(s).

NOTE
followi

Step

The

The Originating or the Target DMIF depending on which scenario was used to add channels can car
g steps 7 and 8.

riginating (Target) -DMIF Instance determines that some network resource is not needed anymore, 3

decideg to release then. In that case it starts network signalling to release connection(s) (TransMux Chan

the s

e Network/Session. It passes a DN_TransmuxRelease() through the DNI, indicating the network§

and the TAT ofithe TransMux Channels to be released.

Step

e reason

Esues  a
y unique

esponse

hannel a

esponse

y out the

nd might
nel(s)) in
essionld

The Target (Originating) DMIF Instance receives the DN_TransmuxReleaseCallback() from the DNI, and replies
through the DNI providing a response code. TATs are invalidated at both sides.
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B.1.4 Termination of a Service in a Remote Interactive DMIF

Originating DMIF Terminal

Target DMIF Terminal

Application DAI DMIF Layer DNI + Network + DNI DMIF Layer DAI Application
the application
terminates
the seryrce DA_ServiceDetach
1 (IN: ssld, reason) detach the
service DN_ServiceDetach
2 (IN: nsld, serviceld, reason)
DA._ServiceDetach
(IN: ssld, reason) thelapplication
running
the service
. replies
(OUT: rsp) (OUT: rsp)
(OUT: rsp) 2
X 6
determine
whether the
network
session
can be released DN_SessionRelease
7 (INCnsl'd, reason)

Preconditions:

— The|service has been established between the Originating and Target applications.

— The|Service Session is no longer required.

(OUT: rsp)

FigureB.5— Termination of a service in a Remote Interactive DMIF

Step 1

The Application at the Originating DMIF passes a DA_ServiceDetach() indicating the service it wants to terminate.
The primitive contains the serviceSessionld along with a reason code.

Step 2

The Originating DMIF Instance passes a DN_ServiceDetach() through the DNI indicating the service it wants to
terminate (which is now identified by the tuple <networkSessionld, serviceld> along with a reason code.
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Step 3

The Target DMIF Instance receives the DN_ServiceDetachCallback() from the DNI; and passes a
DA_ServiceDetachCallback() to the Target Application indicating the service that must be terminated (which is now
identified by the locally meaningful serviceSessionld) along with a reason code.

Step 4
The Target Application stops the provision of the service, and frees all resources used for it. It then replies to the

DA_ServiceDetachCallback() providing a response code. At this point the locally meaningful serviceSessionld is no
more yalid.

Step §

The Tlarget DMIF Instance replies to the DN_ServiceDetachCallback() through the DNI alofg with the fesponse
code. At this point the Network Session unique serviceld is no more valid.

Step ¢

The Qriginating DMIF Instance replies to the DA_ServiceDetach() along with the reésponse code. At this |point the
locallyfmeaningful serviceSessionld is no more valid.

NOTE The Originating or the Target DMIF irrespective of which one initiated(the service detach can carry out thg following
steps 1 and 8.

Step 7

The Originating (Target) DMIF Instance might recognize that:the Network Session need not be active anymore (this
was the last service present on that Network Session). it{might therefore decide to release the Network|Session,
and passes a DN_SessionRelease() through the DNI.

Step ¢§

The Target (Originating) DMIF Instance receives a DN_SessionReleaseCallback() and replies to it through|{ the DNI.
At thig point the network wide unique netwarkSessionld is no longer valid.

B.2 [Information Flows fer.Broadcast DMIF

The following figures represent the semantic information crossing the borders of a DMIF implementatjon for a
Broadtast scenario. No.detdils are provided on the internal exchanges between modules in DMIF.

The fifst two columns-in the figures represent the application and the DAI, with the same information and fprmalism
as in ¢lause B.lL:the third column represents a generic DMIF implementation, including all the internal cgnceptual
modules according to the DMIF communication architecture of Figure 3, that is Originating DMIF Instancg, Target
DMIF [Instanee and Target Application. The right side of the figures represents Broadcast Network and shows the
data ntermg the DMIF |mplementat|on Note that such data rows purely provide a hint of what tould be

: : s land their

descrlptlon is purely textual
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B.2.1 Initiation of a service in a Broadcast DMIF
DMIF Termina Broadcast Network
Application DAI Originating DMIF Layer + Target DMIF Layer +
Target Application
the application
initiates
the service i
DA_ServiceAttach Service List
1| (N:DMIF_URL, ]| get knowledge of thelist of services | [€
uuData)

Preconditions:

— The
advs

Step 1

The Aq
parentSe

The URL

protocol

The Orig
interprets
possibly
1:2001 &
deliverin

tune on the requested service and get specific <

Service Specific Configur atien 1 nformatjion

information (e.g. for ISO/IEC 14496
applications: Initial OD, ESid - CAT mapping)

(OUT: rsp, ssld,
uuData) | reply |

Figure B.6 — Initiation of a service in aBBroadcast DMIF

Application at the Originating DMIF has acquired an URL from a previous action (e.g.; Web bro
rtisement, specific contracts).

plication at the Originating DMIF passes a DA _ServiceAttach() indicating the URL
rviceSessionld and additional uuData (e.g.; for client credentials).

is expanded if necessary and parsed and the appropriate DMIF Instance is invoked according
bart of the URL.

nating DMIF Instan¢ejassigns a locally significant unique serviceSessionld. The Target Application N
the whole URLCincluding the serviceName, and checks whether the requested service is availa
gets additional'service specific data from the broadcast network (e.g., in the case of an ISO/IEC ]
ased applieation, the Initial OD and possibly the table mapping the ES_IDs with the actual ch
) them).{Moreover, the Target Application module potentially interprets the uuData field for

verificati

n.

wsing,

, the

to the

nodule
\ble. It
| 4496-
Annels

client

Additionglehecks are performed through compatibility matching procedures: the mechanism adopted depelpds on

the BroadtastNetwork:

Step 2

After the successful conclusion of the compatibility match and the correct tuning to the requested service, the
Originating DMIF Instance replies to the DA_ServiceAttach() along with the locally significant serviceSessionld and
possibly uuData. In the case of ISO/IEC 14496 applications the uuData would contain the InitialOD.
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B.2.2 Addition of Channels in a Broadcast DMIF
DMIF Termina Broadcast Network
Application DAI Originating DMIF Layer + Target DMIF Layer +
Target Application
the application
requests
anew channel DA _ChannelAdd -
1] (IN: ssld, loop (dir, tune on the requested channels (e.g. for
[qos], uuData)) 1SO/IEC 14496 applications based on CAT
associated to ESid)
(OUT: loop (rsp,
chid)) | reply
2
Figure B.7 — Addition of Channels iYa"Broadcast DMIF

Preconditions:
— The service between the Originating and Target applications has been initiated succesfully
— The location of the source of the stream is available from previous interaction.
Step ]
The Application at the Originating DMIE) passes a DA_ChannelAdd() indicating the channels it requires. The
primitive contains the serviceSessionld for which the Channels are requested. Each channel is character|zed by a
channglDescriptor parameter (optional), by a direction parameter (usually DOWNSTREAM; UPSTREAM for back-
channgls, that will be terminated. at the Target Application module), and uuData. The Target Applicatiop module
interpriets the uuData to determine what stream is actually being requested (e.g., in the case of an ISO/IEC 14496-
1:2001 based application unData may convey the ES_ID), and checks the availability of this stream.
Step 2
After the successful conclusion of the above check, the Originating DMIF Instance replies to the DA_ChannelAdd()
along with the-lecally significant channelHandle(s).
Post ¢hannel establishment:

— The Originating Application may request to start getting the data by issuing a DA_UserCommand() specifying

th

e appropriate command in the uuData field.

— The Target Application portion of the DMIF Instance inspects the uuData, determines the command, and
replies with uuData (which is supposed to possibly contain application level error indications); then executes the
command, i.e. in this case begins to send the data.

— The Elementary Streams are now received by the Originating Application.

NOTE

© ISO/I

DA_UserCommand() may be used for purposes other than stream control.
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B.2.3 Deletion of Channels in a Broadcast DMIF

DMIF Termind

Application

the application
deletes
channels

DAI

DA _ChannelDelete

Originating DMIF Layer + Target DMIF Layer +
Target Application

Broadcast Network

(IN: loop (chid,
reason))

(OUT: loop (rsp))

Figure B.8 — Deletion of Channels in a Broadcast DMIF

Preconditions:

— Thelservice has been established between the Originating@nd Target applications.

| stop getting data on those channels

— Atldast a channel has been successfully added.

— A stfeam being carried on a channel is no longer, required.

Step 1

The Application at the Originating ".DMIF passes a DA_ServiceAttach()
parentSqrviceSessionld and additionalfuuData (e.g.; for client credentials).

indicating the URLU, the

The URL is expanded if necessary and parsed and the appropriate DMIF Instance is invoked according |to the
protocol part of the URL.

Step 2

The Originating DMIF Instance replies to the DA_ChannelDelete() along with response codes. At this pojnt the
channelilandle(s):are no longer valid.
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pbrminate.

point the

r a Local

B.2.4 Termination of a service in a Broadcast DMIF
DMIF Termind Broadcast Network
Application DAI Originating DMIF Layer + Target DMIF Layer +
Target Application
the application
terminates
the service DA_JCI viceBetach
1 (IN: ssld, reason) - -
| stop getting any datafor that service
(OUT: rep)
A 2
Figure B.9 — Termination of a service in.aBroadcast DMIF

Preconditions:
— The service has been established between the Originating and Target applications.
— The Service Session is no longer required.
Step
The Application at the Originating DMIF passes a DA_ServiceDetach() indicating the service it wants to t
The piimitive contains the serviceSessiofild*along with a reason code.
The DMIF Instance stops the provision of the service, and frees all resources used for that
Step 2
The Qriginating DMIF Instance replies to the DA_ServiceDetach() along with a response code. At this
serviceSessionld is ng longer valid.
B.3 |Information Flows for Local Storage DMIF
The fdllowing figures represent the semantic information crossing the borders of a DMIF implementation fg
Storage scenario. NO details are provided on the Internal exchanges between modules in DMIF.

The first two columns in the figures represent the application and the DAI, with the same information and formalism
as in clause B.1; the third column represents a generic DMIF implementation, including all the internal conceptual
modules according to the DMIF communication architecture of Figure 3, that is Originating DMIF Instance, Target
DMIF Instance and Target Application. The right side of the figures represents the File Systems and shows the
basic commands emitted by the DMIF implementation and the data entering the DMIF implementation. Note that
such commands and data flows purely provide a hint of what could be exchanged, while the real flows could differ
significantly: therefore, they are not tagged with any number, and their description is purely textual.
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B.3.1 Initiation of a service in a Local Storage DMIF

DMIF Terminal Local File System

Application DAl Originating DMIF Layer + Target DMIF Layer + File System
Target Application

the application
initiates
the senfice DA_ServiceAttach

1 (IN: DMIF_URL, — - - -
uuData) read the specific configuration information for

the requested service (e.g. for |SO/IEC 14496
applications: Initial OD, ESid - CAT mapping)

Read Service Specific
(OUT: rsp, ssid, Configuration I nfor mation

uuData) | reply |

Figure B.10 — Initiation of a service in atocal Storage DMIF

Preconditions:

— The|Application at the Originating DMIF has acquired ‘an URL from a previous action (e.g.; Web browsing,
advgrtisement, specific contracts).

Step 1

The Agplication at the Originating DMIF passes a DA_ServiceAttach() indicating the URLU, the
parentSgrviceSessionld and additional uuData (e.g.; for client credentials).

The URL is expanded if necessary and parsed and the appropriate DMIF Instance is invoked according |to the
protocol part of the URL.

The Origjnating DMIF Instan¢esassigns a locally significant unique serviceSessionld. The Target Application module
interpret$ the whole URLCGncluding the serviceName, and checks whether the requested service is availgble. If
possibly pets additional.service specific data from the file system (e.g., in the case of ISO/IEC 14496-1:2001 [based
applicatipns, the InitiakOD and possibly the table mapping the ES_IDs with the actual channels delivering them).
Moreove}, the Target'Application module possibly interprets the uuData field.

Additiongl checeks are performed through compatibility matching procedures: the mechanism adopted depemnds on
the file system.

Step 2
After the successful conclusion of the compatibility match and the correct identification of the requested service, the

Originating DMIF Instance replies to the DA_ServiceAttach() along with the locally significant serviceSessionld and
possibly uuData. In the case of ISO/IEC 14496 applications the uuData would contain the InitialOD.
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B.3.2 Addition of Channels in a Local Storage DMIF

DMIF Terminal Local File System
Application DAI Originating DMIF Layer + Target DMIF Layer + File System
Target Application
the application
requests
a newchannel DA _ChannelAdd
— - open
1] (IN:ssld, loop (dir, open if necessary the appropriate files (e.g. for d
[gos], uuData)) ISO/IEC 14496 applications based on CAT
associated to ESid)
Ack
(OUT: loop (rsp,
chid)) | reply
2

Figure B.11 — Addition of Channels.in'a Local Storage DMIF
Preconditions:

— The service between the Originating and Target applications has been initiated succesfully
— The location of the source of the stream is ayailable from previous interaction.

Step ]
The Application at the Originating DMIF passes a DA_ChannelAdd() indicating the channels it requires. The
primitive contains the serviceSessienld for which the Channels are requested. Each channel is character{sed by a
channglDescriptor parameter (optional), by a direction parameter (usually DOWNSTREAM; UPSTREAM for back-
channgls, that will be terminated’at the Target Application module), and uuData. The Target Applicatiop module
interpriets the uuData to determine what stream is actually being requested (e.g., in the case of an ISO/IEC 14496-
1:2001 based application‘uubData may convey the ES_ID), and checks the availability of such stream.

Step 2

After the successful conclusion of the above check, the Originating DMIF Instance replies to the DA_ChannelAdd()
along with thelJocally significant channelHandle(s).

Post ¢hannel establishment:

— The Originating Application may request to start getting the data by issuing a DA_UserCommand() specifying
the appropriate command in the uuData field.

— The Target Application portion of the DMIF Instance inspects the uuData, determines the command, and
replies with uuData (which is supposed to possibly contain application level error indications); then executes the
command, i.e. in this case begins to send the data.

— The Elementary Streams are now received by the Originating Application.

NOTE DA_UserCommand() may be used for purposes other than stream control.
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B.3.3 Deletion of Channels in a Local Storage DMIF

DMIF Terminal Local File System
Application DAl Originating DMIF Layer + Target DMIF Layer + File System
Target Application
the application
deletes
channels. DA ChannelDelete —
1 (IN:loop (chid, | close the appropriate files

reason)) Ack

(OUT: loop (rsp))

Figure B.12 — Deletion of Channels in a kocal Storage DMIF
Precondijitions:

— The|service has been established between the Originating and Target applications.
— At ldast a channel has been successfully added.

— A stfeam being carried on a channel is no longer required.

Step 1

The Application at the Originating DMIF passes a DA_ChannelDelete() indicating the channels it wants to flelete.
The primfitive contains the channelHandle(s) along with reason codes.

The DMIF Instance stops theractual delivery of data on the indicated Channel(s).
Step 2

The Originating DMIF Instance replies to the DA_ChannelDelete() along with response codes. At this pojnt the
channelHandle(s):afe no more valid.
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B.3.4 Termination of a service in a Local Storage DMIF
DMIF Terminal Local File System
Application DAI Originating DMIF Layer + Target DMIF Layer + File System
Target Application
the application
terminates
the gerviee DA_ServiceDetach
1 (IN: ssld, reason) - - close
| close all filesrelated to that service
Ack
(OUT: rsp) <
[~
2
Figure B.13 — Termination of a service i a8 Local Storage DMIF
Preconditions:

Step

The A
The p

The D
Step 2

The G
servic

ne service has been established between the Originating and Target applications.

e Service Session is no longer required.

pplication at the Originating DMIF ‘passes a DA_ServiceDetach() indicating the service it wants to t
imitive contains the serviceSessionld along with a reason code.

MIF Instance stops the provision of the service, and frees all resources used for that.

riginating DMIF Jnstance replies to the DA_ServiceDetach() along with a response code. At this
bSessionld is.no more valid.

pbrminate.

point the
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Annex C
(informative)

Use of URLs in DMIF

C.1 Introduction

This Anr

specification for those schemes that are new, i.e., not yet registered with the Internet Corporation.for Ass

Names 3§

C2 G

A URL (
<schemse

<schemse
The locs
Instance
session

DMIF; th

remote 4
the <sch

C3 U
The follo

—  "dud

— "dtcp:

—  "datm:

C4 N

Warnind:

ex provides a list of URL schemes that are allowed in DMIF (see clause C.3); moreover-it._prov

nd Numbers (ICANN) (see clause C.4).

eneric concepts

ontains the name of the scheme being used (<scheme>) followed by-a ‘colon and then a strin
-specific-part>) whose interpretation depends on the scheme.

>:<scheme-specific-part>

| DMIF parses the <scheme> part of the URL in order te)identify and activate the appropriate
The local DMIF Instance in turn parses a portion of then<scheme-specific-part> in order to esta

e remote (or emulated remote) DMIF parses a furthersportion of the <scheme-specific-part> to iden

bme-specific-part> to identify and activate the desited service.

RL schemes allowed in DMIF

wving are the URL schemes currentlyjallowed in this part of ISO/IEC 14496:

p:"

pw URIS.Schemes

des a
signed

g (the

DMIF
blish a

vith the designated remote (or emulated remote in thescase of local storage and broadcast scenarios)

ify the

pplication program; the remote (or emulated remote) ‘application program parses the remaining poftion of

The URL schemes here specified are new schemes, which are not yet officially registered at the time when this
Annex is written. URLs for experimental schemes may be used by mutual agreement between parties. Scheme
names starting with the characters "x-" are reserved for experimental purposes. In time the URL schemes here
specified shall be registered with the Internet Corporation for Asssigned Names and Numbers (ICANN) that
maintains the registry of URL schemes. As long as the URL schemes here specified are not officially registered,

characte

92

rs "x-" have to be added in front of it.
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C.4.1 URL scheme for DMIF signalling over UDP/IP

The URL for default DMIF signalling over UDP/IP follows the generic syntax for new URL schemes defined in
RFC1738. Usually the URLSs that involve the direct use of an IP-based protocol to a specified target on the Internet
use a common Internet specific syntax:

/l<user>:<password>@<host>:<port>/<url-path>

The URL for default DMIF signalling over UDP/IP consists of the following:

x-dudp://<user>:<password>@<target dmif>:<dmif port>/<url-path>
The <host> is the target DMIF and hence for the "x-dudp:" scheme it will be named <target dmif>.

The <port> indicates the UDP/IP socket port number over which the DMIF signalling messagesill be delijered and
hencelfor the "x-dudp:" scheme it will be named <dmif port>.

C.4.2| URL scheme for DMIF signalling over TCP/IP
The YRL for default DMIF signalling over TCP/IP follows the generic syntaX for new URL schemes defined in
RFC1¥38. Usually the URLSs that involve the direct use of an IP-based protacob to a specified target on th¢ Internet
use a fommon Internet specific syntax:
lI<usef>:<password>@<host>:<port>/<url-path>

The URL for default DMIF signalling over TCP/IP consists of the-following:
x-dtcp://<user>:<password>@<target dmif>:<dmif port>/<url-path>

The <host> is the target DMIF and hence for the "x-dtcp:" scheme it will be named <target dmif>.

The <port> indicates the TCP/IP socket port number over which the DMIF signalling messages will be deliered and
hencelfor the "x-dtcp:" scheme it will be nhamed-<dmif port>.

C.4.3| URL scheme for DMIF signaltfing over networks using NSAP addresses format
The URL for default DMIF signalling over ATM follows the generic syntax for new URL schemes defined in
RFC1y38. Usually the URLs thatinvolve the direct use of an IP-based protocol to a specified target on th¢ Internet
use a fommon Internet spegifi¢ syntax:

lI<usef>:<password>@<host>:<port>/<url-path>

This gcheme does~not involve direct use of an IP-based protocol, thus the "//" is omitted. The other figlds have
howeVer similareaning, as explained below.

The UFL for‘default DMIF signalling over ATM consists of the following:

x-datm:<user>:<password>@-<target dmif>:<dmif selector>/<url-path>

The <host> is the target DMIF and hence for the "x-datm:" scheme it will be named <target dmif>. The <target
dmif> represents an E.164 number that will be used for the E.164 portion of the NSAP address of the calledAddress
in the Q.2931 signalling messages.

The <port> indicates the Selector Byte that will be used for the Selector Byte portion of the NSAP address of the

calledAddress in the Q.2931 signalling messages and hence for the "x-datm:" scheme it will be named <dmif
selector>.
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D.1 Timouts amd TetrarmsnmisSion

The DM

retransmiission algorithms to provide error recovery from lost or corrupt messages. Detection of thesnon-rece

messageg

the form [[Tid.tMessage]. At that time error recovery procedures will be performed.

Because

transmit and receive windows for the protocol are at most 1 at any given time for eachumessage. The Trang
ID used in each message allows multiple messages to be sent with simultaneous outstanding replies. The reg
the assdciated Confirm indicates acknowledgment that a Request was received.) Similarly the non-receiq

Confirm

subsequent retransmission. Therefore the sending entity of a Request message uses the Tid.tMessage timg

retransm
timer to

occurs the entity will resend the message and increment its Tid.numRetrans state variable. If Tid.numR

exceeds
abort the

The initia

D.2 Ty

Each tra
alive to €

D.21

The tran
is a part.

D.2.2

The curr

Transaction identifier:*Tid

Transaction state: Tid.state

14496-6:2000(E)

Annex D
(informative)

Protocol error recovery

F Default Signalling Protocol includes facilities to detect the non-receipt of messages and) mg

is accomplished by the use of the Tid.tMessage timer. When a timeout occurs an eventis generg

message is indicated by the timeout of the Tid.tMessage timer for_the associated Request &

ission timer whereas the sending entity of a Confirm message dses the Tid.tMessage timer as a |
eep the message available in case the Request message isdesent. Each time either of these con

Tid.retransBound the entity will perform any session protecol actions and state transitions necess
current message sequence and move the transaction into'the TExpire state.

ansaction state variables

hsaction whose completion has -not” yet been verified has an instance of the Transaction State M
ncode its status. The Transaction State Machine is realized by the following state variables.

bactionld field value used in the DSMCCMessageHeader() to identify the transaction of which this me

pnt,state of the transaction with transactionld value of Tid.

ssage
pt of a
ited of

the DMIF Default Signalling Protocol uses a basic request/reply transaction-based messaging scheine the

action
eipt of
t of a
nd its
rasa
olding
ditions
etrans
ary to

| value of the Tid.tMessage timer as well as the algorithm chosen to compute its successive values are out
of the scppe of this part of ISO/IEC 14496; the same applies to the Tid.retransBound parameter.

achine

ssage

D.2.3 Associated session: Tid.Sid

The value used to identify the networkSession in which the transactionld Tid pertains. This variable is used to

correlate

the transaction state variables with its associated networkSession.

D.2.4 Transaction message timeout: Tid.tMessage

The holding timer for the transaction message with transactionld value Tid. When initiating a Request message this
timer is used to detect non-receipt of the corresponding Confirm message and initiates retransmission procedures.
When initiating a Confirm message this timer serves as a holding timer used to keep the message available for

possible
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retransmission if its associated Request message is retransmitted.
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Expired transactionld holding timer: Tid.tHold

2000(E)

The timer set when the transaction state machine moves to the expired state. The Tid will be held in this state until
Tid.tHold expires and transition is made to the TUndefined state and the corresponding Tid may be used again.
This will prevent possible collisions of messages with the same transactionld in the network due to premature reuse

of tran

sactionlds.

The value assigned to Tid.tHold is not within the scope of this part of ISO/IEC 14496.

Note th

methods can be used in implementations to achieve the same results without timers. For example,
allocation space sufficiently large to guarantee non-reuse within the required period of time is acceptable)
D.2.6| Transaction message: Tid.message

The njessage contents of the transaction with transactionld value of Tid. This is what will’be retransmitt]
event that a transaction remains unacknowledged for an extended period of time.

D.2.7| Tid.retransBound

The npmber of retransmissions of an unacknowledged transaction before the-protocol state machine is t
and inpalidate the transaction.

Tid.refransBound is assigned when Tid is allocated.

D.2.8

Tid.numRetrans

The clirrent number of retransmissions that have been petfoermed on this transaction.

D.3

A tran
The tr
is use
import
messd
movin

The fa

Transaction Identifier State Machine

Saction is a pair of messages which:share the same transactionld value in their DSMCCMessage
hnsaction pair consists of either a Request message followed by a Confirm message. The transactio
[ to correlate the message pairs -on the sending or receiving entities. To insure integrity of messg
ant that transactionld valuenot’be re-used by an entity until it can guarantee that all copies of a tran
ges have been cleared from-the session. In the Transaction Identifier State Machine this is accomp
h all transactionlds into-the Texpired state for some period of time before they can be reused.

llowing states are’defined:

TUnd

TActi

TActi

fined: The Transaction ID has not been assigned
Retrans:» The Transaction ID has been assigned and the state is permitted to retransmit the messag

NeRetrans: The Transaction ID has been assigned and the state is not permitted to retransmit the 1

ternative
a cyclic

Pd in the

b give up

Header().
hld value
ges, it is
saction’s
lished by

e.

nessage.

TEXxpire: The Transaction ID is retired.
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TActiveRetrans

TOnde ed P

Figure D.1 — Transaction Identifier State Machine

D.4 Ttransaction ldentifier State table

Descriptipn of the events:

[new-tid-fetrans]
[new-tid-poretrans]
[free-tid]
[Tid.tMegsage]
[retrans-req]

[Tid.tHolg]

Sending a Request message with Tid.retransBound > 0
Sending a Request méssage with Tid.retransBound = 0
Transaction IDwn0 longer required.

Tid.tMessage timer has expired

Ap-administrative request to retransmit.

Tid.tHold timer has expired
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Table D.1 — Transaction ldentifier State table

Current State Event

Conditions

Actions

Next State

Tundefined [new-tid-retrans]

Tid.retransBound > 0

Allocate a new transactionld and create a new set of
Transaction State Machine variables.

Initialize Tid to transactionld
Tid.numRetrans = 0
Tid.Sid = Sid

TActiveRetrans

Set-Fid-tMessaage-tineoutforretraRrsiission-procedure
g 23] P g

[new-tid-noretrans]

Tid.retransBound = 0

Allocate a new transactionld and create a new set of
Transaction State Machine variables

Tid.numRetrans = 0
Tid.Sid = Sid

Set Tid.tMessage timeout for message holding ttipe.

TActiveNgRetrans

TactivgRetrans [free-tid]

free Tid.message
stop Tid.tMessage
Tid.tHold = tTidHold

TExpire

[Tid.tMessage]

[retrans-req]

Tid.numRetrans <
Tid.retransBound

resend Tid.message if present
Tid.numRetrans=Tid.numRetrans + 1

Calculate new Tid.tMessage timeout

TActiveReftrans

stop Tid.tMessage
free Tid.message
Tid.tHold=%TidHold

[retrahs-failed]

TExpire

TactivgNoRetrans ([free-tid]

[Tid.tMessage]

free’ Tid.message
stop Tid.tMessage
Tid.tHold = tTidHold

TExpire

[retrans-req]

Tid.numRétrans <
Tid.retransBound

resend Tid.message, if present
Tid.numRetrans = Tid.numRetrans+1

Calculate new Tid.tMessage timeout

TActiveNgRetrans

stop Tid.tMessage
free Tid.message
Tid.tHold = tTidHold

[retrans-failed]

TExpire

TExpirg [Tid.tHold]

TUndefined
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Annex E
(informative)

Subset of DSM-CC resource descriptors from DSM-CC ISO/IEC 13818-6

NOTE
limits DM

This Annex is derived from subclause 4.7 of ISO/IEC 13818-6 for DSM-CC resource descriptors. It by no

means
which

could hav

E1l R

E.1.1 H

Resourc
The synt

Syntax ¢

Encodin

values (r).

Variable
field valy
Encoding

Num of
for each

Table E.

E imnloamantationce to tha NMOM OO raconironc idoantifind 1o thic Anna It daac—natraflact annv amandoaantc
—Trrrercrerettror o —to—tr et ooV eSOt CeSTaC e ot o/ e T ot oo e e ey et TS

E been incorporated since the issue of the DSM-CC ISO/IEC 13818-6 specification.

psourceDescriptor format

ResourceDescriptorDataField

b descriptor data fields define the actual data fields associated with a particular resourceDescripto
hx for defining these fields is defined in Table E.1:

Table E.1 — Syntax of DSM-CC Resource Descriptor data fields

Syntax Encoding | Mariable Num. of Bytes

efines the data field name and any conditionals or l[eops associated with the data field.

g defines whether the field value may be requéested as a single value (s), list of values (I), or ra|

is a yes or no field, which defines if aldata field uses the dsmccResourceDescriptorValue format
specified for the data field has no‘meaning.

Bytes indicates the length of\each instance of the data field. There shall be exactly Num of bytes o
pccurrence of the data figld)in a resource descriptor.

P defines the format ‘efithe resourceDescriptorDataFields:

I'Type.

nge of

of the

e (yes) or if the data field uses a simple string of bytes (no). In the case of variable being set to no, the

f data,
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Table E.2 — DSM-CC User-to-Network resourceDescriptorDataFields

Syntax Num. Of Bytes

resourceDescriptorDataFields() {
for(i=0;i<resourceDataFieldCount;i++) {

if (Variable == Yes) {

The
resoulf

the commonResourceHeader. The Variable attribute,is defined for each field in the resource descriptor dat
the specific resource descriptor type. If a data.field is defined with the Variable attribute defined as yes,

data f

attribute is defined as no, then the content:of the resourceDataByte field shall contain exactly the numbef

specif
E.1.2

When
more

value.
sessid
Serve
upper

If ar
dsmcq

dsmccResourceDescriptorValue()
}else {
for(i=0;i<resourceLength;i++) {

resourceDataValueByte 1

esourceDescriptorDataFields structure contains” a list of data fields which are specifio
ceDescriptorType defined in the commonResourceHeader. The resourceDataFieldCount field is @
eld shall used the dsmccResourceDescriptorValue format defined in the following clause. If the

ed for that data field.

Specifying ranges and lists of values in resource descriptors

requesting that the network assign a value to a field in a resource descriptor, it is possible that the
han one acceptable-value. DSM-CC permits the use of a range or list of values when requesting a

n may be delivered. In this case the request may contain a list of ports from which the network may ¢
and lower range of bandwidth values and the network may choose a value which is optimum.

bsolrce descriptor data field is defined as being variable, then that field shall be encoded U
ResourceDescriptorValue() format as described in Table E.3. If a resource descriptor data field is d

not variable, that resource descriptor value shall be not use the dsmccResourceDescriptorValue() format.

© ISO/I

EC 2000 — All rights reserved

to the
efined in

h field for

then the
Variable
of bytes

field has
resource

For instance, if a'dser is requesting a connection resource, it may have several possible ports from yhich the

hoose. A

may be able o deliver the service at a variable rate in which case the resource request would specify an

sing the
bfined as
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Table E.3 — dsmccResourceDescriptorValue() field format

Syntax

Num. Of Bytes

dsmccResourceDescriptorValue() {

The resq
Encoding
resource)

for(i=0;i<resourceListCount;i++) {

resourceValue()

}

else if (resourceValueType = rangeNalue) {
mostDesiredRangeValue()

leastDesiredRangeValue()

resourceValueType 2
if (resourceValueType = singleValue) {
resourceValue()
}
else if (resourceValueType = listValue) {
resourceListCount 2

\ValueTypes:

urceValueType field indicates the format of the value which is being requested. This field correspdnds to
definition specified~in the resource descriptor data field definitions. Table E.4 defines the pdssible
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Table E.4 — DSM-CC resource value types

2000(E)

resourceValueType Encoding Value Description
Reserved 0x0000 | ISO/IEC 13818-6 reserved.
singleValue S 0x0001 | Indicates that a single value is being requested for this
resource. In this instance, the resource value field shall contain
only one element which is the length of the specific data field for
this resource.
listVatue f Bx0602—ndicatesthat—therequested—vatuecontaims—afistof possible
values that the requester will accept. In this instance, the
resource value field shall contain a resourceValue€oynt field
and exactly resourceValueCount elements whijch are th¢ length
of the specific data field for this resource. The Jist of values shall
be ordered with the most desired value ascthe’first entry[and the
least desired value as the last entry.
rang¢Value r 0x0003 | Indicates that the requested value-contains a range of values
that the requester will accept. dn'this instance, the resource
value field shall two elements:\which are the length| of the
specific data field for this reseurce. The first value shall| specify
the most desired end of.-the range of values that|will be
accepted and the secand value shall specify the least|desired
end of the range thatwill be accepted.
resefved 0x0004 | ISO/IEC 13818-6/€eserved.
— Ox7fff
Userpefined 0x8000 | Resourcealue types in this range are user definable.
- Oxffff
The rgsourceListCount field is included as the first field of the resource value when the resourceValueType field is
set to |ndicate that the value is a listValue. This field indicates the number of list items which follow this field.
A resgurce descriptor data field which is defined as using the dsmccResourceDescriptorValue() format| shall be

encoded with the resourceValueTypes which are possible for that field. A descriptor data field may be ern

differgint formats depending on the-application.

E.2 |Resource desefiptor types useful to this part of ISO/IEC 14496

The resourceDeseriptorTypes, and their corresponding descriptors, are specified in ISO/IEC 13818-6, S
4.7.5. [Table E.5 provides the list of the subset of DSM-CC User-to-Network resourceDescriptorTypes use
part of ISO/IEE 14496 (but by no means limits the resourceDescriptorTypes that can be used to that
following elause provides the corresponding definition.

coded in

ubclause
ul to this
list); the
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Table E.5 — DSM-CC User-to-Network resourceDescriptorTypes used in this part of ISO/IEC 14496

resourceDescriptorType Value Description

AtmSvcConnection 0x0007 | Provides ATM SVC SETUP parameters. This is used
when the Network or Client is responsible for initiating
a call.

IP 0x0009 | This is requested from the Server to indicate that
data will be exchanged between the Server and the
C:ICI It UO;I Iu :P PI UtU\.’U:.

AtmVcConnection 0x0010 | Indicates the VPI / VCI of an ATM virtual connection:

UserDefined 0x8000 | Resource descriptors in this range are user definable.

- Oxfffe
TypeOwner Oxffff Defines owner of the UserDefined resouree type

E.3 Resource descriptor definitions

E.3.1 AtmSvcConnection resource descriptor definition

The AtnSvcConnection resource descriptor is used when requesting an ATM connection resource. Taljle E.6

describeg the format of the AtmSvcConnection resource descriptor.

Table E.6 — AtmSvcConnection3.0 resource descriptor

Field Name Encoding

Variable Field Length In Bytes

AtmSvcSetUp S

no Parameters as they appear in the SETUP

message of the specific  signaling
specification ATM UNI 3.0, 3.1, 4.0 or ITU-T
Q.2931

The Atm[SvcSetUp field centains all the set up message parameters required to set up the ATM SVC connec

E.3.2 IP resource descriptor definition

on.

The IP rgsourcesdescriptor is requested by the server to indicate that IP data is being transported. Table E.7 defines

the format of{the IP resource descriptor.

102
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Table E.7 — IP resource descriptor

The s
The s
Thed
Thed

The i
protod

E.3.3

The A
AtmV(

Field Name Encoding Variable Field Length In Bytes
sourcelpAddress s no 4
sourcelpPort S no 2
destinationlpAddress s no 4
destinationlpPort s no 2
ipProtocol S no 2

ol types:

Table E.8 — IPprotocol types

burcelpAddress field indicates the IP address of the device, which is sending the 1P messages.
purcelpPort field indicates the port, which the data will be transmitted from.
pstinationlpAddress field indicates the IP address of the device to which’the IP messages are sent.
bstinationlpPort field indicates the port, which the data will be transmitted to.

Protocol field indicates the protocol, which is being carried over this IP stream. Table E.8 defin

es these

ipProtocol Value Description
reserved 0x0000 ISO/IEC 13818-6 reserved.
TCP 0x0001L Indicates that TCP is being carried over IP.
UDP 0x0002 Indicates that UDP is being carried over IP.
reserved Ox0003 - Ox7fff | ISO/IEC 13818-6 reserved.
user defined 0x8000 - Oxffff | user defined

AtmVcConnection resource descriptor definition

Connection resource descriptor.

tmVcConnection resource descriptor describes an AtmVcConnection. Table E.9 defines the form

at of the

Iable E.Y — AtmvcLonnection descriptor

Field Name Encoding | Variable | Field Length In Bytes
atmVvpi s no 2
atmVci S no 2

The atmVpi and atmVci parameters contain the VPI and VCI values for the ATM connection.
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Annex F
(informative)

ISO/IEC 14496 content carried over an ETS 300 401 system

F.1 Introduction

This Anrlex describes how to manage and deliver an MPEG-4 service inside an ETS 300 401 system,which is well-
known under the name DAB (Digital Audio Broadcast). It details the format of the MPEG-4 information,to be ¢arried
in the DAB multiplex and provides a walkthrough of the different aspects when carrying MPEG-4 Content pver a
DAB system.

Furthernmjore the DAI procedures are mapped to the information flows in a DAB systems considering if as a
Broadcagt DMIF and hence, giving an example of one possible implementation of such a Broadcast DMIF as
describefl in Annex B.2.

For interpretation of the syntax definitions in the subsequent sections refer to\the specification of SDL in IJO/IEC
14496-1001, clause 12.

F.2 ISQO/IEC 14496 content embedded in an ETS 300 401 multiplex

This seftion describes a way to transmit in an ETS» 300 401 multiplex the InitialObjectDesgriptor,
ObjectDescriptorStream, SceneDescriptionStream, ClockReferenceStream and audio-visual elementary $tream
data spdcified in ISO/IEC 14496-1:2001, ISO/IEC 14496+2:1999 and ISO/IEC 14496-3:1999 . This clausg also
describeg a method on how to specify the ISO/IEC 14496/stream indication in the ETS 300 401 Service Information.

F.2.1 Overview of ETS 300 401 payload.transmission

In an ETS 300 401 multiplex, the payload_data is transmitted in the subchannels of the Main Service Channel
(MSC). In the sense of ETS 300 401 the MPEG-4 content forms a service which is defined by its componerfts, i.e.
the elemgntary streams, that can be-transmitted in different subchannels. Each subchannel can choose one|of two
specific fransmission modes, i.e. either Stream Mode or Packet Mode.

The tranpmission mode is chosen according to the characteristics of the payload data. Whereas Packet Mode is

dedicatefl to asynchronous: data transmission Stream Mode provides for transparent, synchronous transmission of
larger data amounts.

F.2.1.1 [Stream Mode

For trangmissian in Stream Mode payload data (i.e., MPEG-4 elementary streams in this case) shall be dividgd into

logical frames. Each logical frame consist of a regular data bursts of a predefined duration (24ms normally) that can
be recoﬁmmmm T i - S i itfs. If the

application does not provide for a bit rate of multiples of 8 kbit/s stuffing is required by that application. Thus data
carried in one logical frame always totals multiples of 8 kbit/s * 24 ms = multiples of 24 bytes.

A Stream Mode channel can therefore be considered as a transparent data channel that provides for framing
without any inherent overhead.
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F.2.1.2 Packet Mode

2000(E)

For Packet Mode transmission the payload is packetized into MSC data groups the structure of which is shown in
Figure F.1. Further adaptation of the MSC data groups to the transmission frame structure is performed by ETS 300
401 mechanisms and is therefore not subject of this document.

2 or 4 bytes m * 8 bits 16 bits
b15 b0

MSC data group Session header MSC data group data field MSC datq|

header group/CRC

F.2.1.

MSC ¢

Sessi

MBSC data group data field - is defined in subclause 5.3.3:3 of ETS 300 401; here to be used for

14496

MSC ¢

F.2.2

Each
in 1ISQ

stream such as the decoder configuration; SL packet header configuration, IP information etc.

The I
acces

F.2.2.

The In]
receiv
Initiald
DataF
DABS

Figure F.1 — Structure of the MSC data group

P.1 Semantics
ata group header -is defined in subclause 5.3.3.1 of ETS 300 401

on header - is defined in subclause 5.3.3 of ETS 300 401

payload, e.g., SL-packetized streams or InitialObjectDesctiptorDataFields

ata group CRC-is defined in subclause 5.3.3 of ETS 300 401

Object descriptor encapsulation

SO/IEC 14496 elementary stream has an\associated ES_Descriptor as part of an ObjectDescriptor
/IEC 14496-1:2001, subclause 8.6.2. The ES_Descriptor contains information of the associated el

itialObjectDescriptor is treated. differently from the subsequent ObjectDescriptors, since it has the
5 information and it has to_be retrieved as the first ObjectDescriptor at the receiving terminal.

| InitialObjectDeseriptorDataField

itialOD shall be retransmitted periodically in broadcast applications to enable random access, and it
bd at the receiving terminal without transmission errors. For these purposes, the transmissio
bjectDeseriptor in InitialObjectDescriptorDataFields (InitialOD-DataField) is defined here. The
eld consists of the version_number, the InitialObjectDescriptor and a DABStreamMapTa
freamMapTable is specified in subclause F.2.2.3.

ISO/IEC

specified
ementary

e content

must be
n of the
nitialOD-
ple. The

Since

its=data rate may vary Qignifir:\nﬂy the InitialQD-DataField is transmitted in one Packet Mode subc

hannel of

the ETS 300 401 Main Service Channel. Hence, for transport the InitialOD-DataField must be packed into one MSC

dat a

group data field.

An InitialOD-DataField shall always start with the first byte of the MSC data group data field in an MSC
data group. Due to the constraints of the MSC dat a group data fi el d the InitialOD-DataField is always limited

to 819

1 bytes maximum.

Access to the MSC data group that conveys the InitialOD-DataField is provided by means of the MCI described in
subclause F.2.6.
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