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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
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in

liaison with

Internationpl Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Rart 3.

In the field

Draft Interpational Standards adopted by the joint technical committee are circulated to-national bod
as an International Standard requires approval by at least 75 % of the national bodies castihg a vote.
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ISO and IEC, also take part In the work.
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drawn to the possibility that some of the elements of this part of ISOJEC 14496 may be
s. ISO and IEC shall not be held responsible for identifying any or ‘all'such patent rights.

bl Standard ISO/IEC 14496-6 was prepared by Joint Technical Committee ISO/IEC JTC
, Subcommittee SC 29, Coding of audio, picture, multimedjaand hypermedia information.
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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 its own unique characteristics, over which multimedia material is communicated, broadcast or stored. The
MPEG Delivery Multimedia Integration Framework (DMIF) allows each delivery technology to be used for its unique
characteristicE In a way transparent to application developers. DMIF specifies the semantics for the DMIF-
Application Irfterface (DAI) in a way that it satisfies the requirements for both broadcast, local storage-and remote
interactive scgnarios while maintaining uniformity across all cases. By including the ability to bundle‘\conngctions into
sessions DMIF enables network operators to apply appropriate billing policies in the provision of multimedia
services. By adopting QoS metrics which relate to the media and not to the transport mechanism, DMIF hides the
delivery techmology details to applications. These unique features of DMIF give multimedia)application developers
what they nged in terms of permanence and richness beyond what is possible witheach individdal delivery
technology. With DMIF, application developers can begin to invest in commercial multimedia applicatiopns with the
assurance that their investment will not be made obsolete by new delivery technologies. In order to fully reach its
goal, DMIF needs "real" instantiation of its DMIF-Application Interface, and welkdéfined, specific mappings of DMIF
concepts and| parameters into existing signalling infrastructures.
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Information technology — Coding of audio-visual objects —

Part 6:

Delivery Multimedia Integration Framework (DMIF)

1 Scop

This part
transparen

remote eng-system, the streams are available on broadcast media or they are on storage media.

In this part
DMIF com
DMIF-Appl
URL sema

DMIF Defd
native netw

Informatior
storage m¢

2 Conf

2.1 Requirements for confefmance

DMIF coni
includes th
signalling 1

DMIF conf

e

of ISO/IEC 14496 specifies the Delivery Layer of ISO/IEC 14496, which” allows a
fly access and view multimedia streams whether the source of the streams’is located on
of ISO/IEC 14496, the following aspects are covered:

Mmunication architecture

cation Interface (DAI) definition

htic to locate and make available the multimedia streams

ult Signalling Protocol (DDSP) for remote interactive scenarios, and its related variations
ork signaling protocols

flows for player access to streams @nremote interactive end-systems, from broadcast 1
dia

ormance

ormance is only-requested at the boundary of the equipment implementing a DMIF |
e syntax andisemantics of the particular Control protocol selected for a particular networ
nessages); as well as the compliance to the mappings defined for broadcast and local storal

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

bplications to
an interactive

Ising existing

nedia or from

\stance. This
K (e.g., DMIF
e systems.

2.2 DMIF-

Application Interface

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
provides 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 foIIowing normative documents contain provisions which, through reference in this text, constitute provisions of

this part of |

publications ¢
investigate th
undated refe
maintain regi

ETS 300 401
receivers.

IEEE 802:19¢

ISO/IEC 1381

information —

ISO/IEC 1444

ITU-T Recofnmendation Q.2931:1995, Broadband

Subscriber S
call/connectid

ITU-T Recom

RFC1738:19

4 Terms
For the purpo

4.1 Associat
Network Ses{

4.2 Channel:

0 not apply. However parties to agreements based on this part of ISO/IEC 14496 are en
e possibility of applying the most recent editions of the normative documents indicated
ences, the latest edition of the normative document referred to applies. Membersof IS
sters of currently valid International Standards.

1997, Radio broadcasting systems: Digital Audio Broadcasting (DAB) tonmobile, portabl

0, IEEE Organization Unique Identifier.

8-6:1998,
Part 6: Extension for DSM-CC.

6-1:—1), Information technology — Coding of audio-visual objects — Part 1: Systems.
Integrated Services Digital Network (B-ISDN
gnalling System No. 2 (DSS 2) — User-Network Interface (UNI) — Layer 3 specificatio
n control.

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

D4, Uniform Resource Locators (URL).

and definitions
ses of this part of ISO/IEC 14496, the following terms and definitions apply.

on Tag: In.the context of this specification an Association Tag is used to identify elemer
ion with gnique end-to-end significant values.

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

ouraged to
below. For
and IEC

and fixed

Information technology — Generic coding of moving pictures and associgted audio

— Digital
 for basic

ts within a

4.3 Delivery

ayer. 1ne layer or an ISU/MEC 144906 terminal that absStracts the delivery mecnanisim used

transmit streaming data and associated control information.

to store or

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 thr

ough InterWorking Units.

4.11 Homogeneous Network: A Network composed of one transport technology only.

4.12 Netw|
resources

Network S
4.13 Servi
4.14 Servi
4.15 Trang

supported
compleme

5 Abbr
CAT: Char
DAIl: DMIF
DDSP: DM
DS: DMIF
DNI: DMIH
QoS: Qual
TAT: Tran

URL: Univ

prk Session: An association between two DMIF peers providing the capability to group
heeded for an instance of a service. The Network Session is identified by a network=wide
pssion could group one or more Service Sessions.

Ce Session: A local association between the local DMIF Instance and a particular service.
mux Channel: A native network transport channel: it includes the fransport protocol stack

by the signalling means of the network. It provides the basic (fransport stack element th
nt with additional multiplexing or protection tools.

eviations

nel Association Tag
LApplication Interface

IF Default Signalling Protocol
Signaling

-Network Interface

ty of Service

Emux Association-Tag

prsal Resource Locator

together the
unique ID. A

Ce: Is an entity identified by a Service Name (opaque to DMIF) which respondsyte’ DAI primitives.

hat is directly
at DMIF may

6 Organization of this part of ISO/IEC 14496

This part of ISO/IEC 14496 contains the following technical clauses:

Clause

8

Definition

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 en

d-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.

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

11

12

13

Annex A

Annex B

Annex C

Annex D

Annex E

Annex F

Annex G

Annex H

Annex |

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 communication
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.

abstracts the signalling between DMIF peers irrespectively of the delivery support
informative, and is introduced in support to the description of the DMIF Signalling Pretocol

emantic API that

he DNI is

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

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

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

Information Flows for DMIF (informative) - ThissAnnex defines the scenarios for remote| interactive
end-system, broadcast and local storage DMIE\umplementations.

Use of URLs in DMIF (informative) - ThissAnnex defines the URL schemes currently suppgrted.
Protocol error recovery (informative).= This Annex specifies the state machine for the trarjsactions in
the DMIF Signalling Protocol.

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

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

Patent:statement (informative)

ISQ/IEC 14496 content carried over an H.324 system (informative)

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

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.” means that
threcotor blueis ot acceptabtefor thewidget:

must Not used. Use “shall” instead.

must not Not used. Use “shall not” instead.

should Means that, if possible, an item shall be used. For example, the phrase “The widget shpuld be blue.”
Means that blue is the preferred color for the widget but, if blue is not_possible, other colors are
acceptable.

should not| | Means that, if possible, an item shall not be used. For example, the-phrase “The widget should not be
blue.” Means that it is preferred that the color of the widget not b&-blue, however it is allpwable to use
that color if necessary.

may Means that an item is optional. For example, the phrase.“Fhe widget may be blue.” Mgans that it is
allowable to use blue as the widget color.
may not Not used. Use “shall not” instead.

8 DMIH overview

8.1 ISO/IFC 14496 terminal architecture

The generic ISO/IEC 14496 terminal architecturels depicted in Figure 1. It comprises three layers: the|Compression
Layer, the [Sync Layer and the Delivery Layer-~The Compression Layer is media aware and delivery|unaware; the
Sync Layef is media unaware and delivery unaware; the Delivery Layer is media unaware and deliverylaware.

media aware
deljvery unaware :
| SQ/IEC 14496-2 Visual Compression | ayer Elgmentary
| SQVIEC 14496-3Audio Stream
_ \ o Interface
mediatnaware (E9)
deljvéry unaware Sync Layer
|SO/IEC 14496-1 Systems DMIF
Application
] 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 minim

um 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 obj

aptivac f NI=
FCTIvVC SO T

The Delivery
to hide the dg
to manage re
to allow servi
to ensure intq
DMIF defines
that is expos

transport nety
local storage

Multimedia Integration Framework has a number of objectives:
livery technology details from the DMIF User

pl time, QoS sensitive channels

Ce providers to log resources per session for usage accounting
roperability between end-systems

a communication architecture that hides the details of the, delivery technologies below 3
ed to the application, called the DMIF-Application Interface (DAI). Delivery technolog

technologies.

The DAI seerates the delivery aware and delivery unaware.layers of the ISO/IEC 14496 terminal arch

the case of t
however, its ¢
applications.

The DAI is &
syntax is spe
moreover onl

DMIF takes i
resources pe
In the case

Signalling Prg

By adapting t
the DMIF Ins
Other networ

nsport network technologies the DAI fulfils\the specific needs of ISO/IEC 14496 based a
esign is generic enough to allow the exploitation of DMIF in contexts other than ISO/IEC 14

semantic API that allows the development of applications irrespectively of the delivery s
cified for this Interface, since this would be programming language and operating system
y the minimum functionality-is-8pecified.

hto account the QoS management aspects and the requirement of allowing service provi
[ session for usage-accounting, in order to facilitate the implementation of appropriate billi
of interactive ngtworks it derives a generic protocol to fulfil the requirements (the DM
tocol — DDSP).

ne genefic)protocol to the native network signalling mechanisms, DMIF fully specifies the b
tances;operating on particular network environments, thus ensuring interoperability for th
k environments and protocol implementations are not prevented, as far as the DAI fun

preserved, bu

n interface
es include

vork technologies (e.g., the Internet, or an ATM infrastructure), as well as broadcast technglogies and

itecture. In
pplications,
496 based

upport. No
Hependent;

ders to log
g policies.
IF Default

Ehaviour of
pse cases.
Ctionality is

t'are out of the scope of this specification.

8.3 The DMIF communications architecture

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 Technology
Cable,
Interactive Satellite,
Network Technology etc. Storage Technology

CD,
DVD,
etc.

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

Figure 3 rgpresents the DMIF communication architecture.-The shaded boxes clarify what are the bdundaries of a
DMIF implementation: this part of ISO/IEC 14496 normatively specifies the behaviour of a DMIF implementation at
those bounmdaries, while the additional modelling and definitions which apply to elements internal tp the shaded
boxes have only informative value.

The DMIF jrchitecture is such that applications that rely on DMIF for communications do not have to pe concerned
with the umderlying communications method. The implementation of DMIF takes care of the delivefy technology
details pregenting a common interface to the-application.

Figure 3 gepicts the above concept:” An application accesses data through the DMIF-Applicatfon Interface,
irrespectivgé whether such data comes from a broadcast source, from local storage or from a rempte server. A
Delivery layer implementation allows the concurrent presence of more than one DMIF Instance. Wher requesting a
specific service the Application supplies a URL that allows the Delivery layer to determine the appiopriate DMIF
Instance td activate. The DMIF Instances will then translate the Originating Application requests into s;llrecific actions
to be taken with respeetito the broadcast network or the local file system, or translate it into megsages to be
delivered tp the Target Application, taking care of the peculiarities of the involved delivery technology. $imilarly, data
entering the terminal (from remote servers, broadcast networks or local files) is uniformly delfvered to the
Originating Application through the DAI. The DAI allows the DMIF User to group elementary streamg into services
and to spegify.the QoS requirements for the desired elementary streams.

DMIF separates the common features that should be implemented in each DMIF Instance from the details of the
delivery technology. In the case of interactive networks DMIF specifies a logical interface (the DMIF-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 £ (sodree
Originating E ——
T Orgmg ng Target DMIF Target App. v Local
o || || %
s for Local Files Storage
App & : <
Originating ;
| DMIF n‘:" J
for Remotesrv | i P
DAI DNI
o
o Sig Target DMIF Thrget
map [1] i fep
DNI DAI

Flows between independent-systems (normative)

Flowsinternal to aGingle system (either informative or out of DMIF scope)

Figure 3— DMIF communication architecture

DMIF allows fthe concutrent presence of one or more DMIF Instances, each one targeted for a particujar delivery
technology, in order_to‘support in the same terminal multiple delivery technologies and even multiplg scenarios
(broadcast, Ipcal storage, remote interactive). Multiple delivery technologies may be activated by|the same
application, whieh.could therefore seamlessly manage data sent by broadcast networks, local file systems and
remote interaftive peers.

8.4 DMIF computational model

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).
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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
interactive scenarios; the high level walk-through consists of the following steps:

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

The Originating DMIF peer establishes a Network Session with the Target DMIF peer: (aycommynication path
between the Originating DMIF peer and the Target DMIF Peer is established in the controlplane (2)

The Target DMIF peer identifies the Target Application and forwards the ,seérvice activatiop request: a
communication path between the Target DMIF peer and the Target Applicationsis established in the|control plane

3

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

DMIF is inyolved in all four steps above.

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

Figure 4 — DMIF computational model

8.5 DMIF [QoS model

This part of ISO/IEC 14496 while it specifies the QoS traffic parameters for a given stream at the DAI (e.g., bitrate,
maximum access unit size, ...), it does not specify its QoS performance requirements (e.g., delay, loss 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 Descriptors.

Figure 5 proyides a sample of the choice of native transport protocol stacks. It outlines the fact that either an
Elementary Stream or a group of streams multiplexed together (e.g., with the FlexMux tool) can be.caryied over a
native transport.

A <2

Elementary Sreams 28 é

ttr t t t 1 el B35

0%

Sync Layer § u @

[FlexMux Charnel 9 _-Packetized Sreams DMIF-Application Interface 8 =

optional use of

FHexMux FexMux S w
FlexMux Tool g § s
TransMux Channel FlexMux Sr%ms 5o Er
) Delivery Layer 28 &
B
(PES) AALS H223 DAB - ‘2’
TCP UDP MPEG2 ATM GSTN mux
IP 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 14494.

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

9 Remote interactive scenario

9.1 Additiorat Tequitemnments

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.
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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 user will pay more.

Billing poligies are out of the scope of this specification.
Originating peer Target peer
App A Appl
DMIF DMIE
Instance IAgtance
App B
App2
Control plane connectivity

User plane connectivity

Figure 6 — A Network Sessioti\shared by multiple Service Sessions

9.1.3 Possible evolution to Heterogeneous Networks
This specification only targets homogeneous networks; however, possible evolution to Heterogenepus Networks
has been considered. In order to fagilitate this evolution, parts of a solution framework that was |developed in

ISO/IEC 11
In particulg
architectur

9.2 DMIF

Figure 7 p
componen
Instance p
Access P

818-6 (Digital Storage Média Command & Control, User to Network — DSMCC-UN) have |
r, the DMIF Default Signalling Protocol defined in this specification makes use of a geng
b derived from ISO/IEC+13818-6 for describing and tagging the network resources being uss

within the centext of the ISO/OSI layers

psitions the* DMIF-Application Interface in the DMIF architecture shown in Figure 3 and
shown-in Figure 4, and highlights the role of Delivery Layer with respect to the ISO/OSI |z
briorms Session Layer functions, and the DMIF-Application Interface corresponds to a Se

een adopted.
ric descriptor
d.

ts networked
yers: a DMIF
5sion Service

pint’ The DMIF control primitives at the DMIF-Application Interface capture parame

ers that are

maintained

for the duration of the contract. Any other parameter that varies during the life of the contract is carried

on the User Plane and is out of the scope of this specification. In the case of ISO/IEC 14496 refer to 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.
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10 The DNIIF-Application Interface
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Figure 7 — Position of the DMIF-Application Interface in:the DMIF architecture

MIF-Application Interface key concepts

plication Interface (DAI) is a semantic ARNthat allows the development of applications tra
 delivery technologies. By using the .DAI, an application could seamlessly access co
works, from local storage devices andAfrom remote end-systems.

ANtics is normative.

ithin the bounds of its semantic definition- or the definition of reserved values), except f
nex C.. Moreover the DAI provides only the minimal semantics for defining the behaviour of

mentation of the DAI needs more than what is specified here (e.g.; methods to initia
estroy, query_the status, register services ...). Most of these aspects, as well as the deta
d on the_language binding and on the implementation (part of an operating system, or
bet of separate libraries, or a combination of the above, or ...; and for the syntax: sync
implementation, callback functions or events or a polling technique, ...). Moreover such d
the DMIF model, and are therefore out of the scope of DMIF.
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It is worth mentioning that this interface is available to any application, not just ISO/IEC 14496-1:2001 (MPEG-4
System) applications, i.e., the DMIF-Application Interface is designed for generic use.

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
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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 Common semantic elements

10.2.1 chgnnelDescriptor
DMIF defines a ChannelDescriptor at the DMIF-Application Interface to carry all informations,whicH relate to the
channel cqnfiguration. This includes in particular Quality of Service parameters for both profilte (e.g, loss, delay,

priority, etq
Stream. T
application
MPEG-4 $
RTP/RTCH
further deli

Only the s¢

The exact
specified in

ne ChannelDescriptor may also include information specific to a particular’application.

dependent descriptors are defined in this document. These descriptorshare intended to
bystems based applications on any kind of delivery technology (e.g.;y MPEG-2 Transg
orRTSP in the control plane). The information carried through the DALin the ChannelDes
vered across the DNI and be mapped in the DMIF Default Signaling.Rrotocol (DDSP).

mantics of the ChannelDescriptor used at the DAI is specified-in this clause.

syntax of the ChannelDescriptor used at the DNI and ify the DMIF Default Signaling Proto
subclause 11.2.4.

DMIF enables the aggregation of multiple Elementary Stteams, which share the same QoS profile,

TransMux,
aggregated
is shown in

and computes the aggregate bandwidth. DMIF then maps the QoS requirements (i.e., Q¢
bandwidth requirements) for a particular TransMux into specific network QoS (e.qg, traffic g
Figure 8.

.) and bandwidth requirements (e.g., peak bit rate, average bit rate, etc.) forzan individugal Elementary

Two of these
fully support
port Stream,
Criptor can be

ol (DDSP) is

into a single
S profile and
ontract). This

DAI
DNI
ES
TransMux-QoS | Net-Qos
QoS Budget| Trans- > | Signal Q
! form A Mapng A

Depends-on-the n”f‘m”'; on the
transport Stack Network
chosen eg., RTP eg., ATM

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.

© ISO/IEC 2000 — Al rights reserved 13


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

ISO/IEC 14496-6:2000(E)

Total Media QoS Budget (total-QoS)

Decoder
QoS Budget DAI QoS Budget
decoder-QQS) (DAI-Q0oS)
Decoder Transport Encoder

Figure 9 — Apportionment of the total end-to-end QoS Budget

Receiver DAl DAl Sender
Stream descriptors with
2 Total Media QoS Budget & Decoder Config Descriptor C
Chooses a stream,
identifies

corresponding decoder
implementation, Decoder
verifies its capability 1
and derivesthe QoS B;ljdget

decoder QoS budget & Total QoS

4
DAI QoS Budget

P

Figure 10 — The Life cycle of the M edia QoS

The channel| Descriptor shall be able to carry a number of, Q0S metrics. The set of metrics currently defined and
their semanti¢ is summarized in Table 10—1.

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

channelDescriptor Parameter Semantic Description

PRIQRITY Priority for the stream

MAX| AU_SIZE Maximum size of a PDU, as delivered through the DAI

AVG| BITRATE Average bit rate measured over an observation time
window

MAX| BITRATE Maximum bit rate measured over an observation tine
window

MAX| DELAY Maximum delay experienced by any PDU of Jan
Elementary Stream measured over an observation tine
window

AVG| DELAY

LOSS_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
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The semantic meaning of the channel qualifiers tags are as follows :

6-6:2000(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_BITRATE : this qualifier defines the maximum bitrate of the elementary stream and the time window over

which it is

bserved. This qualifier is therefore comprised of two semantic elements

MAX_DEL
time windo

AVG_DEL
time windo

LOSS PR
stream an
elements.

JITTER_ T
elementary
semantic €

SYNC_GR
expose to

SL_CONF
qualifier
SLConfigD
qualifier is
a certain c

10.3 DMI

This subclgause lists the primitives specified for the DMIF-Application Interface, and describes the para

The only p
primitives

parameter
force a syn

The primiti

w over which it is observed. This qualifier is therefore comprised of two semantic eléments.

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

DBABILITY: this qualifier defines the allowable probability of loss of @ny single PDU of th
 the time window over which it is observed. This qualifier is tHerefore comprised of

DLERANCE: this qualifier defines the maximum delay ariation experienced by any
stream and the time window over which it is observedJThis qualifier is therefore com
lements.

OUP : this channel qualifier provides an identifier for the timeline associated to a channe
h dmif instance the knowledge that a group of streams is sharing the same timeline.

G_HEADER : this channel qualifier describes the MPEG-4 Sync Layer Packet Header
5 comprised by a binary sequenceirof bytes called sIConfig, whose syntax co
escriptor defined in ISO/IEC 14496-1:2001. The length of the sIConfig is specified y sICqg
therefore comprised of two semantic elements. It allows to expose to a dmif instance the k
hannel carries content which is packetized according to the semantic rules of the MPEG-4 S

F-Application Interfaceprimitives

arameter with fixed-syntax is the URL defined in Annex C. The C++ like formalism used td
bnly aims at_capturing their semantic meaning. IN and OUT keywords allow to clearly d
b provided £0_the other side of the interface from those returned from it; by no means they
chronous implementation. The loop() construct allows to concisely represent an array of ele

VES al€E:

AY : this qualifier defines the maximum delay experienced by any PDU of the elementary sfream and the

Y : this qualifier defines the Average delay experienced by the PDUs of the elémentary stream and the

e elementary
fwo semantic

PDU of the
prised of two

I. It allows to

format. This
responds to
nfigLen. This
howledge that
L.

meters used.
describe the
istinguish the
are meant to
ments.

DA_ServiceAttach (IN: parentServiceSessionld, URL,

uuDatalnBuffer, uuDatalnLen;

serviceSessionld, uuDataOutBuffer, uuDataOutLen)

DA_ServiceAttachCallback (IN:

serviceSessionld, serviceName, uuDatalnBuffer, uuDatal

response, uuDataOutBuffer, uuDataOutLen)

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

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

loop(response, channelHandle, uuDataOutBuffer, uuDataOutLen ))
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— DA _ChannelAddCallback (IN:  serviceSessionld, loop(channelHandle, channelDescriptor,
uuDatalnBuffer, 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 _UserCommandCallback (IN: uuDatalnBuffer, uuDatalnLen, loop(channelHandle))

direction,

— DA_Use
uubDataO

— DA Use
uubDataO

— DA_Cha
— DA _Cha
— DA_Datg
— DA_Datg
— DA_Datg

— DA_Datg
errorFlagd

The paramets

o LAl VAT [ I T YA 1 4 [ | 1 Lol [T (TN T
CUITITTTIATUACURA (N uuualaitiopuricr, uudlalricLertt, oupLriaririciriariyire ), vUul .

utBuffer, uuDataOutLen)

CommandAckCallback (IN: uuDatalnBuffer, uuDatalnLen, loop(channelHandle)-; \OUT
utBuffer, uuDataOutLen)

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

nelEvent (IN: channelHandle, mode, qosReport)

(IN: channelHandle, streamDataBuffer, streamDatalLen)

(IN: channelHandle, streamDataBuffer, streamDatalen, appDataBuffer, appDatalen)

Callback (IN: channelHandle, streamDataBuffer, stteamDatalen, errorFlag)

)

brs have the following semantics:

appDataBuffler:is the data conveying application*information. In the case of MPEG-4 this data shall

convey SYN(
appDatalLen
channelDesq

Service requd
is given in su

layer information.
is the length of the appDataBuffer field.
riptor: is a parameter set by the DMIF User containing the complete description of the

sted for a particular)channel as well as possibly application specific descriptors. Its semant
pclause 10.2.1,

channelHan

le: is a lecal identifier that uniquely identifies a channel in the application space, no matter

services the Japplication” attaches to, or how many DMIF Instances it is using. In this interface speci
channelHand|e parameter is set by the DMIF Instance, however it would be also acceptable if it were

DMIF User.

helalgorithm used by the DMIF Instance (User) to set the channelHandle is a matter tha

response,

response

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

be used to

Quality of
c definition

how many
ication the
set by the
it does not

affect this interface:

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

d in subclause 10.5.2.

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

possibly used

16
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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 idnnfifying the response

serviceName: at the target DMIF peer it identifies the actual service.
serviceSegsionld: is a local identifier that uniquely identifies a Service Session in the application spgce, no matter
how many services the application attaches to, or how many DMIF Instances it dstusing. In this interface
specificatign the serviceSessionld parameter is set by the DMIF Instance, however it would be also gcceptable if it
were set by the DMIF User. The algorithm used by the DMIF Instance (User) to set the'serviceSessiorld is a matter
that does rjot affect this interface.

streamDataBuffer: is the actual Data Unit generated by the DMIF User.
streamDafaLen: is the length of the streamDataBuffer field.

URL: within DMIF is a string that identifies a Service. Refer to Angex C for more information on the ugage of URLs
in DMIF, including the list of allowed URL schemes.

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

uuDatalnlen: is the length of the uuDatalnBufferfield.

uuDataOupBuffer: is an opaque structuresproviding upper layer information; it is transparently transported through
DMIF from|the remote Peer to the local Péer.

uuDataOutLen: is the length of the wuDataOutBuffer field.
10.4 DMIF-Application Intérface semantics

10.4.1 DA| ServiceAttach ()

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

This primitive 75 15sUed by a DMiFUSer to request the mitiatization of a Service Session: the service is
unambiguously identified by its URL which conveys information for identifying both the delivery technology 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 S

erviceAttachCallback ()

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

This primitive
serviceNamg
are out of the|
The target O
identifier that
Session.

The target D
client creden

The target D
opaque to th
uuDataOut s

In case of an

Real implemg

10.4.3 DA_S
DA_SerV

This primitive
reason shoul

10.4.4 DA_S
DA_SerV

This primitive
serviceSess

field. The steps involved in identifying the appropriate DMIF User and delivering thie prir
scope of this specification.

MIF Instance also provides the serviceSessionld parameter, that contains-the Servig

the target DMIF User should refer to in subsequent interaction through the DAl regarding t

IF User (the Application Executive running the service) might also-réceive additional inform
als) through the uuDataln field.

b Delivery layer and is only consumed by the local DMIF*User. In an ISO/IEC 14496 app
hall return a single Object Descriptor or Initial Object Descriptor if required by the context of
egative response, the serviceSessionld becomes invalid at the target DMIF Instance.

ntations of this primitive are likely to supportan additional parameter identifying the calling

erviceDetach ()
iceDetach (IN: serviceSessionldireason; OUT: response)

is issued by a DMIF User 10 - tequest the termination of the service identified by serviceS¢
d be specified. The DMIFinstance returns a response.

erviceDetachCallback ()
iceDetachCallback (IN: serviceSessionld, reason; OUT: response)

is issued-by the target DMIF Instance to inform the target DMIF User that the service id
onld has been terminated due to the reason reason. The target DMIF User returns a respd

is issued by the target DMIF Instance to the appropriate target DMIF User as identified through the

hitives to it

e Session
his Service

ation (e.g.;

MIF User might in turn provide additional information in*uuDataOut: this additional infprmation is

ication the
this call.

eer.

ssionld; a

entified by
nse.

10.4.5 DA C

hannelAdd ()

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.

18
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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 primit

ive 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 each

provides th
to in subse

The target
through thg
be present

For each

channelHandle becomes invalid at the target DMIF Instance.

10.4.7 DA
DA _C
This primit

should be
response.

10.4.8 DA
DA _C

This primit

aoractad channal tha tarant NMMIE bnctanean nronndne tha Airantins 0 tha toar~nt NANIE User It also
cCOoC oSt CTrar e e torgc ot ToTOC T PTOVIOC St O C oo to— e targ e T o1 .

e channelHandle parameter, that contains the channel identifier that the target DMIF User should refer
quent interaction through the DAI involving this Channel.
DMIF User (the Application Executive running the service) might also receive‘-addition@l information
e uuDataln field. In the case of an ISO/IEC 14496-1:2001 based application'the uuDataln shall always
and may contain the Elementary Stream Identifier -ES_ID-.

equested channel, the target DMIF User returns a response. In, ¢ase of a negative rgsponse, the

| ChannelDelete ()
hannelDelete (IN: loop(channelHandle, reason); OUT: Igep(response))

ve is issued by a DMIF User to delete one or more<channels as identified by channelHanglle; a reason
Specified. The channels need not be all part of a'single Service Session. The DMIF Instahce returns a
| ChannelDeleteCallback ()

nannelDeleteCallback (IN: loop(channelHandle, reason); OUT: loop(response))

ve is issued by the target DMIF Instance to inform the target DMIF User that the channel$ identified by

channelHandle have been closed due\to the reason reason. The target DMIF User returns a responge.

10.4.9 DA
DA_U

This primit
primitive is

| UserCommand ()
serCommand (IN=“uuDatalnBuffer, uuDatalnLen, loop(channelHandle))

ve is issued by a DMIF User to send uuData that refers to channelsidentified by channe|Handle. This
intended to support the delivery of control information in the upstream direction.

10.4.10 DA

UserCommandCallback ()

DA_UserCommandCallback (IN: uuDatalnBuffer, uuDatalnLen 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 primiti

ve 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 based 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,
errorFlag)

This primitived

and provides

The second
channelHan(
1:2001 baseo

10.4.13 DA_\

DA _ Use
uubDataO

This primitive
primitive is in
information in

florm of this primitive is issued by the DMIF Instance to send streamData in the channel ig

elHandle)

he str

entified by
le along with application specific appData describing the streamData. In the case’of ISO/IEC 14496-
applications appData would carry sync layer information associated to the streamData.

JserCommandAck()

CommandAck (IN: uuDatalnBuffer, uuDatalnLen, loop(channelHandl€) ; OUT : response,
utBuffer, uuDataOutLen)

is issued by a DMIF User to send uuDataln that refers to channels identified by channelHandle. This
tended to support the delivery of control information with acknowledgement (and possibly additional
uuDataOut).

10.4.14 DA] UserCommandAckCallback()
DA_UserCommandAckCallback (IN: uuDatalnBuffer, uuDatalnLen loop(channelHandle) ; OUT : response,
uuDataQutBuffer, uuDataOutLen)
This primitive|is issued by the target DMIF Instance to inform the target DMIF User that there is uuDataln relative to
channels identified by channelHandle; the BMIF User shall acknowledge the receipt of the command, possibly
providing addjitional information in uuData©it.
10.4.15 DA| ChannelMonitor()
DA_ChahnelMonitor (IN: ehannelHandle, gosMode; OUT: response)
This primitivg is issued-Pby* a user to request the initialisation, termination or single report request|of a QoS
monitoring prpcess by-the DMIF layer. The channelHandle identifies the stream to be monitored by the DMIF layer.
The mode off the QoS monitoring (see subclause 10.5.2) is set in the gosMode parameter. The qosMode may
contain additional.information about the type of QoS report the DMIF user is interested in getting fromp the DMIF
layer. The rgsponse identifies an acknowledgment (i.e., positive or negative) from the DMIF Iayer:l to a QoS

monitoring request from the DMIF user.

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).

20
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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 notification upon violation of the requested QoS by the Application depicted in
section 3 of Figure 11; and QOS_REQUEST or notification upon a single request from the Application depicted in
section 4 of Figure 11.

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

DMIF User DMIF Layer

1 Application requests a DAI_ChannelMonitor »{ DMIFLayer 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, gosReport) | DMIF Layer sends

fodic QoS DAI_ChannelEvent periodic events
per (mode =

monitoring events - (IN: channelHandle, 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)

F 3

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

Figure 11 — QoS Monitoring Events

10.5.2 gosMode

Table 10—2 defines the format of the qosMode() structure:

© ISO/IEC 2000 — Al rights reserved 21


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

ISO/IEC 14496-6:2000(E)

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 gemantic is
summarized |in Table 10—3. The application can logically combine QoS modes (e.g., QOS_MONITOR and
QOS_VIOLATION). Regardless of the QoS monitoring mode, the application can always requests QoS |nformation
for a specific ghannel.

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

Mode Semantic Description

QOS MONITOR The DMIF layer/monitors periodically the QoS of| a
specific dataschannel and reports to the application the
measured<QoS every gosMonitorPeriod milliseconds

QOS 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.

gosMonitorReriod: frequency of\Q0S reports by the DMIF layer to the application expressed in millisecopds.

status: this pprameter indicates when a QoS monitoring process shall start or terminate. The set of statyis currently
defined and their semantic.is summarized in Table 10—4.

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

Status Semantic Description
START The DMIF layer starts the QoS 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.
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10.5.3 gosReport

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

gosReport() {

QoS _QualifierCount 1

for(1=0; i<QoS_QualifierCount; i++) {

QoS_QualifierTag 1
QoS_QualifierDataLength 1
QoS _QualifierData QoS QualifierDataLength

QoS_QuallifierCount: Provides the number of QoS qualifiers specified in the descriptor.
QoS_QualifierTag: Identifies the qualifier type.

QoS_QuallifierDataLength: Is the length of the\following qualifier value.
QoS_QualifierData: Provides the qualifiervalue.

The QoS_QualifierTags are shown'in’ Table 10—1.

11 The DMIF-NetworkJnterface

11.1 The|DMIF-Network Interface key concepts

The DMIF{Network Interface (DNI) is a semantic API for the Control Plane. It abstracts the signalling Hetween DMIF
peers irredpectively of the supported delivery technologies. The parameters conveyed through the [DNI are then
mapped onto network dependent native signalling when possible. The parameters which cannot be mapped to
native signalling are carried opaque to the native signalling in which case the necessary syntax is defined 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);

— Transmux primitives, which allow the management of a transmux (setup, release and config);

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

commonDeg

descriptorD4

dmifDescrip
defined in this

dmifDescrip

Table 11—1 — General format of the DMIF Descriptor

Syntax

Num. Of Bytes

dmifDescriptor {

commonDescriptorHeader()

descriptorDataFields()

criptorHeader: Table 11—2 defines the format of the commonDes¢riptorHeader.

itaFields: Provides the actual descriptor data.

Table 11—2 — DMIF commonDesc¢riptorHeader

Syntax

Num. of Bytes

commonDescriptorHeader() {
DmifDescriptorTypge 2

DmifDescriptorkeh

specification.

orLen: Defines'the total length in bytes of the descriptorDataFields() that follow.

Table 11—3 — DMIF Descriptor Types

orType: Defines the specific descriptor being carried. Table 11—3 defines the dmifDescfiptorTypes

dmifDescriptorType Value Description

Reserved %6666 ISOHEC-14496-6reserved:

UuDataDescriptor 0x0001 | Contains uuData as conveyed at the DAI

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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uuDataDescriptor

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

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

uuDataBu

11.21.2

Table 11—4 — uuDataDescriptor

Syntax Num. Of Bytes

UuDataBuffer DmifDescriptorLen

ffer: Carries the uuDataBuffer as exposed at the DAI.

BypassFlexMuxDescriptor

This descrjptor shown in Table 11—5 is used to indicate that no additional multipleéx tool is used pn top of the

particular TransMux Channel it is being associated.

This descr

11.2.1.3

This descr
1:2001.

FlexMuxC

11.21.4

This descr
1:2001.

Table 11—5 — BypassFlexMuxDeseriptor

Syntax Num. Of Bytes

ptor is empty. The dmifDescriptorLen is zero.

MPEG4SystemsFlexMuxDescriptor

ptor shown in Table 11—6 is used to.jdentify a FlexMux Channel Number as defined in ISD/IEC 14496-

Table.11=6 — MPEG4SystemsFlexMuxDescriptor

Syntax Num. Of Bytes

FlexMuxChannelNumber 1

hannmelNumber: Provides the number of the channel in the MPEG-4 FlexMux.

MPEGZSystemsMuxCodeDescriptor

iptor shown in Table 11—7 is used to carry the FlexMux MuxCodeTables as defined in ISO/IEC 14496-

Table 11—7 — MPEG4SystemsMuxCodeDescriptor

Syntax Num. Of Bytes

MuxCodeTable DmifDescriptorLen
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MuxCodeTable: Carries the FlexMux MuxCodeTables, whose syntax and semantics is defined in MPEG-4

Systems ISO/IEC 14496-1:2001.

11.2.2 DMIF 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:

Table 11—8 — ddData() format

Syntax

Num. or bytes

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

dmifDescriptor()

dmifDescripforCount: Indicates the total number of dmifDeseriptor() structures which are included in the list.

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

11.2.3 Resolirce Descriptors

A Network Session consists of a relationship between two DMIF peers. Messages which are used [to request
resources contain a Resources() data structure. This structure contains a count and a list of resource degcriptors.

Table 11—9 dlefines the format of the Resources() structure:

Table 11—9 — Resources() format

Syntax

Num. of Bytes

Resources(){

TESUUTCEDESTT ipLUI COuUTtt
for(i=0;i<resourceDescriptorCount;i++) {

ResourceDescriptor()

Np

26
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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 deffinition. 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 typeOwnerValue field is a resourceDescriptorType field defined by the owner of the typeOwnerld (OUI).

Annex E pr
resourceDes

11.2.4 Direc

ion parameter

pvides extracts from ISO/IEC 13818-6 that describe the resourceDescriptorDataFiel
riptors that are useful to this part of ISO/IEC 14496.

Table 11—12 — Direction codes

Value Description

0x00 ISO/IEC 14496-6 Reserved

0x01 Downstream (Sender to Receiver)
0x02 Upstream (Receiver to Sender)
0x03-0xff ISO/IEC 14496-6 Réserved

11.2.5 Reason parameter

11.2.6 Resp

28

Table I1—13 — Reason codes

Value Pescription
0x0000 Reason Normal
0x0001 Reason Error

0x0002-0xQfff

ISO/IEC 14496-6 Reserved

0x1000:0xffff

User Private

DNSe parameter

i and the

Table 11—14 — Response codes

Value Description
0x0000 Response OK
0x0001 Response Error

0x0002-0xOfff

ISO/IEC 14496-6 Reserved

0x1000-0xffff

User Private
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11.2.7 channelDescriptor and qosDescriptors

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.qg, loss, delay,
and bandwidth requirements (e.g., peak bit rate, average bit rate, etc.) for an individual Elementary

priority, etc.)
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

Signaling Protocol (DDSP).

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

The exact cynfav of the (‘hnnnnlnncr\npfnr and of the qncnncr‘nptnr used-at the DN and in the

Signaling Rrotocol (DDSP) is specified here.

MIF Default

The gosDgscriptor shall be able to carry a number of QoS metrics. The set of metrics currently defined and their

semantic i$ provided in Table 11—16.

The channelDescriptor shall be able to carry a number of channel parameters. Thesejinclude all the
defined in Table 11—16; the set of parameters currently defined in addition to the QeS metrics and the
provided i Table 11—18.

Table 11—15 describes the generic format of the qosDescriptor.

Table 11—15 — qosDescriptor

Syntax Num. Of Bytes

QoS _QualifierCount 1

for(i=0; il<QoS_QualifierCountpi+F) {
QoS_QualifierTag 1
QoS_QualifierDataLength 1

QoS QualifierData QoS_QualifierDataLength

QoS_QuallifierCount.;\Provides the number of QoS metrics specified in the descriptor.

QoS_QuallifierTag: Identifies the metric type.

QoS metrics
ir semantic is

QoS_QualifierDatalLength: Is the Tength of the following metric value.
QoS _QualifierData: Provides the metric value.

The QoS_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 transmux

AVG_BITRATE 0x42 Average bit rate measured over an obser/gtion time
window

MAX_BITRATE 0x43 Maximum bit rate measured over-an”observgtion time
window

MAX_DELAJY 0x44 Maximum delay experienced by any PDU of an
Elementary Stream measured over an observtion time
window

AVG_DELAY 0x45 Average delay \experienced by the PDUp of an
Elementary Stream measured over an observtion time
window

LOSS_ PROBABILITY 0x46 Allowable probability of loss of any single PPU of an
Elemeéntary stream measured over an observation time
window

JITTER_TOLERANCE 0x47 Maximum delay variation experienced by any RDU of an
Elementary Stream measured over an observation time

Reserved 0x48-0x7f ISO/IEC 14496-6 Reserved

User defined 0x80-0xff User Private

Table 11—17describes the generic format of the ChannelDescriptor.

Table 11—17 — ChannelDescriptor

30

Syntax Num. Of Bytes

Channel_QualifierCount 1

for(1=0; i<Channel_QualifierCount; i++) {
Channel_QualifierTag 1
Channel_QualifierDataLength 1

Channel_QualifierData

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

Reserved 0x00-0x70 | As for QoS Metrics

SYNC_GROUP 0x71 Identifies the timeline associated to a channg|l

SL_CONFIG_HEADER 0x72 Describes the MPEG-4 Sync Layer Padket Header
format

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

User defifed 0x80-0xff UserPrivate

The semantic 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 elemgntary stream
with a higher priority is more important than one‘with a lower priority.

Table11—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 transmux
channel.

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 () {

AvgBitrate 4

opservationwindow 4

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

Table 11—22 —qualifier : MaxBitrate synptax

Syntax Num. of Bytes

MaxBitrate () {
MaxBitrate 4

ObservationWindow 4

MAX_DELAY]: this qualifier defines the-maximum delay expresed in microseconds experienced by any|PDU of an
elementary stream and the time windoew over which is observed expressed in milliseconds. This |qualifier is
therefore 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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: 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 numfijer between 0
ans 1 exppgrienced by any single PDU of an elementary stream and the time window overy'which is observed

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

Table 11-25 —qualifier : LossProb syntax

Syntax Num. of Bytes

LossProb () {

LossProb 8
ObservationWindow 4
}
JITTER_TOLERANCE : this qualifier defines the maximum delay variation expressed in microsecond$ experienced
by any PDp of an elementary stream and the time window over which is observed expressed in milligeconds. This

qualifier is fherefore comprised of two semantic efements.

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
}

© ISO/IEC 2000 — All rights reserved 33


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

ISO/IEC 14496-6:2000(E)

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 corresponds 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

SLConfigHeader () {

11.3 DMIF-

This subclau
The C++ like
keywords allg
from it; by n
concisely rep

The optional
Callback) wit
primitive, as
Walkthrough
The primitive

DN_Ses
OUT: req

DN_Ses;s

DN_Sery
ddDataO

DN_Sery

StComnfigten 2

SLConfig SLConfigLen

Network Interface primitives

be lists the primitives specified for the DMIF-Network InterfaCe,;-and describes the paramg
formalism used to describe the primitives only aims at capturing their semantic meaning. Il
w to clearly distinguish the parameters provided to the other side of the interface from thos
0 means they are meant to force a synchronous implementation. The loop() construc
esent an array of elements.

[Callback] construct indicates that there are ‘@lways pairs of primitives (with and withou
h identical parameters. A primitive without the ‘Callback’ is issued by the DMIF peer i

h consequence the corresponding primitiveswith the ‘Callback’ is issued at the target DMIR
n Annex B).

E are:

bionSetup[Callback] (IN: networkSessionld, calledAddress, callingAddress, compatibilityD

ponse, compatibilityDescriptorOut)
sionRelease[Callback]H(IN: networkSessionld, reason; OUT: response)

iceAttach[Callback] (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT:
ut()

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

DN_Tran

pters used.
N and OUT
be returned

allows to

the suffix
itiating the
peer (see

bscriptorin;

response,

sMuxSetup[Callback] (IN: networkSessionld, loop(TAT, qosDescriptor; resources

)); OUT:

loop(response, resources()))

DN_ChannelAdd[Callback]

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

(IN:  networkSessionld, serviceld, loop(CAT, channelDescriptor,

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

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

34

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

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

OuT :

DN_UserCommandAck[Callback]
ddDataOut())

(IN:  networkSessionld, ddDataln(), loop(CAT); response,

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

invoke dire
callingAdg

CAT: (Cha
Network S
It is ge
DN_Upstrg

channelD¢
compatibi

instead (of
syntactical

ddDataln(}):

native sign

ctory service to obtain the calledAddress.

ress: the network address of the Originating DMIF peer, i.e. the peer issuing DN_SessionS

nnel Association Tag) is an Association Tag which uniquely identifies a channel end-tg
bssion (identified by networkSessionld) and is not changed during its lifetime withif.this Net
herated locally at a DMIF peer prior to issuing a DN_DownrStreamChar
amChannelAdd().

bscriptor: see DAI definitions in subclause 10.3. See also subclause, 11.2.4.
ityDescriptor: in the case when native signalling does not provide capability exchange, t
aque to native signalling) provides a descriptor to enable capability exchange between D

y defined in subclause 13.1.

is an opaque structure providing Delivery layer information; it is transparently transp
alling from the local Peer to the remote Peer. The<generic syntax of such data is provided

etup.

tend within a
vork Session.
nelAdd() or

Nis parameter

MIF peers as

brted through
in subclause

11.2.2.

ddDataOu
native sign
11.2.2.

t(): is an opaque structure providing Delivery layer information; it is transparently transp
alling from the remote Peer to the local Peer. The generic syntax of such data is provided

brted through
in subclause

direction: |see DAI definitions in subclause 10.3. See also subclause 11.2.4.

networkSessionld: uniquely identifies:aNetwork Session end-to-end. It is generated locally at the originating DMIF
peer prior fo issuing DN_SessionSetup.
gosDescri uested for a
particular g

ptor: is a parameter” containing the complete description of the Quality of Service req
hannel or transmux? Its syntax and semantic definitions are given in subclause 11.2.7.

reason: sge DAI defigitions in subclause 10.3. See also subclause 11.2.5.

resources re defined in

subclause

): is-a. Structure containing a count and a list of DSM-CC resource descriptors which &
4.7 ofISO/IEC 13818-6. See also subclause 11.2.3.

response: 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_SessionSetup() is issued by the Originating DMIF to establish a Network Session with the Target DMIF. This is
the very first action performed M es@piishing a refation between wo peers. ... |

The calledA|
callingAddre
wide unique i

Upon receivin

compatibility
matching set

11.4.2 DN_S
DN_Ses
DN_Ses

DN_SessionH

only invoked

DN_ServiceD

Upon receivir
aresponse ¢

ddress is extracted by the URL provided by the DMIF User in the DA_ServiceAtt
ss is automatically computed by the Originating DMIF entity. The networkSessionld is
entifier assigned by the Originating DMIF entity.

g the DN_SessionSetupCallback() the Target DMIF peer will analyze the set of tools desc

of tools in the compatibilityDescriptorOut.

essionRelease ()

bionRelease (IN: networkSessionld, reason; OUT: responsg)

bionReleaseCallback (IN: networkSessionld, reason~QUT: response)

Release() is issued by a DMIF peer to close all rélations with the other peer. In normal con
when all services related to the indicated-networkSessionld have been already detd

etach[Callback]).

g the DN_SessionReleaseCallback().the Target DMIF peer will reply to the Originating DMI
hde.

After comple

11.4.3 DN_

DN_SerViceAttach (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: response, ddD

DN_SeryiceAttachCallback (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: respor
ddDataQut())

DN_Service

Service Sedsion

on of this procedure the networkSessionld is invalid.

rviceAttach ()

tach()yis issued by the Originating DMIF to establish a Service Session with the Target
is established inside a previously established Network Session, identifie

hch(). The
a network

ibed in the

Descriptorin and reply to the Originating DMIF peer with a response code and the indication of the

Jitions, it is
iIched (see

F peer with

htaOut())

se,

DMIF. This
1 by the

networkSesstofrtd-

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_ServiceA

36

ttachCallback().
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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)

6-6:2000(E)

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 receiving the DN_ServiceDetachCallback() the Target DMIF peer will issue DA_ServiceDetachCallback().

Upon retur
with a resp

After comp

11.4.5 DN

DN_T
loop(rs

DN_T
loop(rs

DN_Trans
Network S

networkSe¢ssionld.

The TAT
determineg
the gosDe
Transmux
for the Tra

Upon rece]
resources

11.4.6 DN
DN_Trans
DN_T

DN_Trans

onse code.

letion of this procedure the serviceld is invalid.

| TransMuxSetup ()

bsponse, resources()))

ansMuxSetupCallback (IN: networkSessionld, loop(TAT, direction, qosDescriptor; resource
bsponse, resources()))

MuxSetup() is issued by the Originating DMIF to establish one or more Transmux Chan
ession previously established with the Target OMIF. This Network Session is idern
s a Network Session wide unique identifier’assigned by the Originating DMIF entity. T
scriptors passed in the DA_ChannelAdd() and related to the Elementary Streams being
Channel. The resources() parameter contains the description of the network resources tq

hsmux Channel.

ving the DN_TransMuxSetupCallback() the Target DMIF peer will possibly complete an
) parameter and reply to'the Originating DMIF peer with a response code.

| TransMuxReleasg)()
MuxRelease (IN:‘networkSessionld, loop(TAT); OUT: loop(response))
ansMuxReleaseCallback (IN: networkSessionld, loop(TAT); OUT: loop(response))

MuxRelease() is issued by a DMIF peer to close all logical channels making use of the

indicated

ansMuxSetup (IN: networkSessionld, loop(TAT, direction, gosDescriptor; resources()); OUT:

ning of the DA_ServiceDetachCallback(), the Target DMIF peer will reply to the Originatirllg DMIF peer

5()); OUT:

nels inside a
tified by the

he direction

the direction of the Transmux Channel. The qosDescriptor is set based on the informatiof contained in

carried in the
be reserved

d update the

one or more

[ransmux Channels. In normal conditions, it is only invoked when all logical channels

elated to the

indicated TATs inside the Network Session identified by the networkSessionld have been already detached (see
DN_ChannelDelete[Callback]).

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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DN_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
contains the complete description of the Quality of Service requested for a particular channel as well as possibly

application s

passed in the
DA_Channel

Upon receivin

Upon returnin

each logical
from parame
the logical ¢

DA_Channelf

Association T

11.4.8 DN_G

DN_Cha
ddDatalrn

DN_Cha
ddDatalrn

DN_Channel
channels ins
Network Sess

For each logi
passed in th

necific dncrrilntnrc It is set based on the information contained_in the related _channel

DA_ChannelAdd(). The ddDataln() contains the related uuData() provided by the DMIF
Add().

g the DN_ChannelAddCallback() the Target DMIF peer will issue DA_ChannelAddCallback
g of the DA_ChannelAddCallback(), the Target DMIF peer will reply to the Originating DM
nannel. ddDataOut() contains the related uuData() provided by‘the DMIF User in re

\ddCallback() and the DMIF descriptor containing the Flexmuxsinformation. The TAT ¢
ag of the Transmux Channel carrying the logical channel (see(®N” TransMuxSetup[Callbac

hannelAdded()

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

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

\dded() is issued by the Originating"DMIF to notify the Target DMIF peer that one or m

de a Service Session were added. The Service Session is identified by the serviceld
ion identified by networkSessiorld.

cal channel established, a tuple of parameters is provided, some of which is derived from
DA_ChannelAdd() and-related to the Elementary Stream being carried in the logical ch

CAT is a Nefwork Session wide. uhique identifier assigned by the Originating DMIF entity. The direc
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related uuData() provided by the DMIF Us

DA_ChannelAdd()-and the DMIF descriptor containing the Flexmux information. The TAT contains the
Tag of the Transmux Channel carrying the logical channel (see DN_TransMuxSetup[Callback]).

hannel established (or not established), a tuple of parameters is provided, some of which
ers passed in the DA_ChannelAddCallback() and related to the Elementary Stream being carried in

hnelAddedCallback (IN: networkSessionld;serviceld, loop(CAT, direction, channelDescriptd
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Upon receiving the DN_ChannelAdded() the Target DMIF peer will issue DA_ChannelAddCallback().

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_ChannelDelete() primitives issued, one for each invoked Network Session.

11.4.10 DN_TransMuxConfig ()
DN_TfransMuxConfig (IN: networkSessionld, loop(TAT, ddDataln()); OUT: loop(response))
DN_TransMuxConfigCallback (IN: networkSessionld, loop(TAT, ddDataln()); OUT: legp(response))
DN_TransMuxConfig() is issued by the Originating DMIF to reconfigure one or more, Fransmux Channgls previously
established inside a Network Session. The Transmux Channels are identified~by their TAT insidel the Network

Session identified by the networkSessionld.

For each Transmux Channel a tuple of parameters is provided. The TAT contains the Associatign Tag of the
Transmux [Channel; ddDataln() contains the DMIF descriptor containing the Flexmux information.

Upon recejving the DN_TransMuxConfigCallback() the Target BMIF peer will reply to the Originatingg DMIF peer
with a response code.

11.4.11 DN_UserCommand ()
DN_UperCommand (IN: networkSessionld, ddDataln(), loop(CAT))
DN_UgerCommandCallback (IN: networkSessionld, ddDataln(), loop(CAT))
DN_UserCommand() is issued by the Originating DMIF to pass user data to the corresponding peer|that refers to
specific chpnnels. Each channel is identified by its CAT, that is scoped inside the Network Session id¢ntified by the
networkSeéssionld.

Upon receiving the DN_UserGaommandCallback() the Target DMIF peer will issue DA_UserCommand€allback().

NOTE th¢ DA_UserCommand() user call returns immediately since there is no expected response.

11.4.12 DN_UserCommandAck ()

DN_UgerCommandAck (IN: networkSessionld, ddDataln(), loop(CAT) ; OUT : response, ddDataQut())

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().
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12 Contro

12.1 Defaul

| Plane mappings

t 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_Ses
— DN_Sery
— DN_Serny
— DN_Trar]
— DN_Trar
— DN_Cha
— DN_Cha
— DN_Cha
— DN_Trar

— DN _Use
12.1.1 Synt§

12111 Ge

All DMIF sign
format. This f

bionRelease ()
iceAttach ()
iceDetach ()
sMuxSetup ()
sMuxRelease ()
hnelAdd ()
hnelAdded ()
hnelDelete ()
sMuxConfig ()

Command ()
X elements

neral message format

prmat is called the.DMIFSignallingMessage().

Table 12—1 — General Format of DMIF Signalling Message

alling messages have\a common message format. Table 12—1 defines the DMIF Signalling Message

Syntax

DMIESignallingMessage () {

The dsmccMessageHeader is defined in the subclause 12.1.1.2.

40

DsmccMessageHeader()
MessagePayload()

Padding()
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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.

12.1.1.2 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 the type of message being passed. Table 12—2 defines the format of a DSM-CC message header as used

for MPEG-4 DMIF signalling messages.

The protogolDiscriminator field.is-used to indicate that the message is a MPEG-2 DSM-CC messal

Table 12—2 — MPEG-2 DSM-CC message header format

Syntax

Num. of Bytes

DsmccMessageHeader () {

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

of this field| shall be 0x11

The dsmcgType field is used to indicate the type of MPEG-2 DSM-CC message. Table 12—3 define
dsmccTypegs.

Table 12—3 — MPEG-2 DSM-CC dsmccType values

je. The value

5 the possible

anPPT\JIpQ nnerripfinn

0x00 ISO/IEC 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 describes the format of the transactionld field:

Bits
31 23 15 7 0
| |
| |
T— Transaction Number
bits 0-29
Transaction |d Originator
bits 30-31
Figure 12 — Format of transactionld field
The coding of the transactionld originator indication is described in Table 12—4:
Table 12—4 — MPEG-2.DSM-CC transactionld originator
Ofiginator Description
0X00 Transactionld is assigned by the Session Originator.
0x01 Transactionld is assigned by the other Peer.
0402 not used for ISO/IEC 14496-6 DMIF signalling messages.
0403 ISO/IEC 13818-6 Reserved.
The reserved field is ISO/IEC 13818-6 reserved. This field shall be set to OxFF.

The adaptationLength field shall be set to 0 for MPEG-4 DMIF signalling 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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15/14|13|12|11{10/9|8|7|6|5|4|3| 2|1 |0 |Bit

message
Discriminator

L
T

P

The messggeDiscriminator field shall be set to 00. Other values are ISO/IEC 14496-6 Reserved:

The mess
defines thsg

hgeScenario field is used to indicate the message group to which the messagelbelongs
possible values for the messageScenario field.

Table 12—5 — messageScenario field values

MessageScenario

Description

00 0000 0000

ISO/IEC 14496-6 Reseryeéd:

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 0211

ChannelAdd

00 0Q00-1000

ChannelAdded

(000000 1001

ChannelDelete

00 0000 1010 TransmuxConfig
00 00001011 UserCommand
00 0000 1100 UserCommandAck

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

44

Table 12—6 — messageType field values

MessageType Description

UUUU Regquesl VIESSage.

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

0010-1111 ISO/IEC 14496-6 Reserved.

Table 12—7 — DMIF signalling messages

Command

messageld

ISO/IEC 14496-6 reserved

0x0000 - 0x000f

DS_SessionSetupRequest

0x0010

DS_SessionSetupConfitm

0x0011

ISO/IEC 14496-6 reserved

0x0012 - 0x001f

DS_SessiagnReleaseRequest

0x0020

DS_SessionReleaseConfirm

0x0021

ISO/IEC 14496-6 reserved

0x0022 - 0x002f

DS_ServiceAttachRequest

0x0030

DS_ServiceAttachConfirm

0x0031

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

Ox0070

DS f‘hnnnnlAHHanl 1ast

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 14496-6 reserved

0x00a2 - 0x00af

DS_User€ommand

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

ISO/IEC 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.

© ISO/IEC 2000 — All rights reserved
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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
corresponds to the "IN:” parameters the and one which corresponds to the "OUT:” parameters. As follows:

DN_<xxx>[Caitbacki(iN—=yyy= 00T =<zzz>)
gives:
DS_<xxx>Repuest(){<yyy>}
and

DS_<xxx>Copfirm(){<zzz>}
12.1.2 DNI mapping to DMIF signalling messages

12.1.2.1 DY _SessionSetupRequest

Table 12—8 — DS_SessionSetupRequest message

Syntax

Num. Of Bytes

DS_SessionSetupRequest(){
dsmccMessageHeader()
networkSessionld

compatibilityDescriptor()

10

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

12.1.2.2 DY _SessignSetupConfirm

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.

46
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12.1.2.3 DS_SessionReleaseRequest

12.1.2.4

12.1.2.5

Table 12—10 — DS_SessionReleaseRequest message

ISO/IEC 14496-6:2000(E)

Syntax

Num. Of Bytes

DS_SessionReleaseRequest(){

dsmccMessageHeader()
NetworkSessionld 10
Reason 2

DS _SessionReleaseConfirm

Table 12—11 — DS_SessionReleaseConfirm message

Syntax Num. of Bytes
DS_SessionReleaseConfirm(){

dsmccMessageHeader()

response 2
}

PDS_ServiceAttachRequest

Table 12—12— DS_ServiceAttachRequest message

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

serviceName

ddData()

serviceNamelLen

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 uuData() is|provided through DA_ServiceAttachCallback(), ddData() shall contain-a UuDataDescriptor| containing

the uuData().

12.1.2.7 DY _ServiceDetachRequest

Table 12—14 — DS_ServiceDetachRequest message

Syntax

Num. Of Bytes

DS_ServiceDetachRequest()}{

dsmccMessageHeader()

networkSessionld 10

serviceld 2

reason 2
12.1.2.8 DY _ServiceDetachConfirm

Tabic 12—15 —_— DS_SUI Vibt’DUtathUl Ifil nmrrrecossayc

Syntax

Num. Of Bytes

DS_ServiceDetachConfirm(){

response

dsmccMessageHeader()

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(){

networkSessionld

dsmccMessageHeader()

count

loop(count) {
TAT
direction
gosDescriptor()

resources()

The formag of the qosDescriptor() is defined in subclause 11.2.3.

resources|) contains DSM-CC resource descriptors.

12.1.2.10 PS_TransMuxSetupConfirm

Tabhle 12—17 — DS_TransMuxSetupConfirm message

Syntax

Num. Of Bytes

DSTransMuxSetupConfirm(){

count

dsmccMessageHeader()

loop(count) {
response

resources()

resources() contains DSM-CC resource descriptors.

© ISO/IEC 2000 — All rights reserved
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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 DS

dsmccMessageHeader()
networkSessionld 10
count 1

loop(count) {

TAT 2

_TransMuxReleaseConfirm

Table 12—19 — DS_TransMuxReleaseConfirm message

Syntax Num. Of Bytes

DS_TransMuxReleaseConfirm(){
dsmccMessageHeader()
count 1
loop{count) {

response 2

50
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12.1.2.13 DS_ChannelAddRequest
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Table 12—20 — DS_ChannelAddRequest message

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 dontaining the

uuData().

12.1.2.14 PS_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().

© ISO/IEC 2000 — All rights reserved
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12.1.2.15 DS_ChannelAddedRequest

Table 12—22 — DS_ChannelAddedRequest message

Syntax Num. Of Bytes

DS_ChannelAddedRequest(){

ddData() sha

If uuData() is

dsmccMessageHeader()

NetworkSessionld 10
Serviceld 2
Count 1

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

ddData()

I contain a BypassFlexMuxDescriptor @rran MPEG4SystemsFlexMuxDescriptor.

provided through DA_ChannelAdd(), ddData() shall also contain a UuDataDescriptor corjtaining the

uuData().
12.1.2.16 DY_ChannelAddedConfirm
Table 12—23 — DS_ChannelAddedConfirm message
Syntax Num. Of Bytes
DS ChannelAddedConfirm(){
dsmccMessageHeader()
Count 1
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_ChannelDeleteRequest(){

dsmccMessageHeader()
networkSessionld 10
count 1

loop(count) {
CAT 2

reason 2

12.1.2.18 PS_ChannelDeleteConfirm

Table 12—25 — DS_ChannelDeleteConfirm message

Syntax Num. Of Bytes

DS_ChannelbeleteConfirm(){
dsmccMessageHeader()
count 1
loop(count) {

response 2

© ISO/IEC 2000 — All rights reserved
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12.1.2.19 DS_TransMuxConfigRequest

ddData() ma

12.1.2.20 DS

Table 12—26 — DS_TransMuxConfigRequest message

Syntax Num. Of Bytes

DS_TransMuxConfigRequest(){

dsmccMessageHeader()
networkSessionld 10
count 1

loop(count) {
TAT 2

ddData()

contain an MPEG4SystemsMuxCodeDescriptor:

__TransMuxConfigConfirm

Table 12—27 — DS [ TransMuxConfigConfirm message

Syntax Num. Of Bytes

DS_TransMuxConfigConfirm(){
dsmecMessageHeader()
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 uuData() is provided through DA_UserCommand(), ddData() shall contain a UuDataDescriptor dqontaining the
uuData().

12.1.2.22 PS_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 uuData() i
containing thé

12.2 Synta

When DMIF ¢perates with IP networks with (or without) RSVP sighalling, and uses TCP for DMIF signal

use a DMIF s
for all DNI pri

— DN_Ses;s
— DN_Ses
— DN_Trar]
— DN_Trar

The mapping
12.2.5.

12.2.1 Apprd

Whenever a
TransMux is

dsmccMessageHeader()

networkSessionld 10
response 2
ddData()

e uuData().

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

ig_n_alling channel and the Default Syntax for DMIK signalling messages as specified in subq
mitives except:
sionSetup ()
bionRelease ()
sMuxSetup ()

sMuxRelease ()

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

ach overview

hew(session is started, a DMIF signalling channel is established on a TCP socket. When
equested, a new TCP or UDP socket is created.

5 provided through DA_UserCommandAckCallback(), ddDatag),\shall contain a UuDat@aDescriptor

lling

ing, it shall
lause 12.1

subclause

ever a new

12.2.2 DSM-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 s

56

ignalling messages although present is not used.
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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

12.2.5.1 DN_SessionSetup ()

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

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

the originajing peer creates a TCP socket and connects to the target peer, using the DMIF_PORT poit number and
the TCP protocol.

the target peer accepts the connection: this connection carries the DMIF signalling channel.
the originafing peer sends a DS_SessionSetupRequest message on the\just established connection.
the target peer replies with a DS_SessionSetupConfirm message.

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

12.2.5.2 PDN_SessionRelease ()
The DN_SpgssionRelease () functionality is obtained*through the deletion of the DMIF Signalling chanpel. Since the
networkSegsionld field in the DS messages is\iot used, the DS_SessionRelease messages are ndt transmitted.
This proceflure works as follows:

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

the target peer is notified that the’ peer has closed the socket corresponding to the DMIF signalling|channel, and
closes the socket.

NOTE 1 $ince the networkSessionld parameter is not used, the DS_SessionRelease messages are omitted.
NOTE 2 The reasoncode is always set at the target peer to indicate “remote disconnection”.

NOTE 3 Thesresponse code is always set at the originating peer to indicate “OK”.

NOTE 4 In case the socket is automatically closed by the operating system or network, both sides behave as targets.

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 target i i i i i Iress and
destinationlpPort fields.

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

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

the originatingy peer generates a RSVP PATH with Sender_Tspec (containing the destination address and port, and
the QoS requjrements) and ADSpec.

the intermedifte routers modify the ADSpec.

the target pe¢r receives the RSVP message with Sender_Tspec and the updated ADSpec, and based pn meeting
the QoS designated for the socket generates a RESV message with-the FlowSpec.

the originating peer receives the RESV message

the setup is cpmplete

NOTE 1 Steps 10 to 13 are only executed if RSVP is used.
NOTE 2 RSYP may require a reduction of the MTU, size which is presently not supported in this part of ISO/IEC 114496.

TCP sockets

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

the originatin
fields.

peer creates an [P‘resource descriptor, setting the sourcelpAddress, sourcelpPort and |pProtocol

the originating peer génerates a Transmux Association Tag, and sends a DS_TransMuxSetupRequegt message
containing thg¢ above-FAT and resource.

the originating‘peér _provisionally  associates the listening socket to the Transmux Association Tag cafried in the
DS_TransMuxSetup 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
relevant DS_TransMuxSetup messages.

the setup i$ complete

NOTE The originating peer should be prepared to receive the DS_TransMuxSetupConfirm message ard accgpt an incoming
connection [n any order, thus the comparison in step 11 shall support both sequences.

12.2.5.4 PN_TransMuxRelease ()

The DN_TransMuxRelease () functionality is obtained through the deletion, ©f)the socket corresponding to a
particular [TAT, and possibly the exchange of DS_TransMuxRelease messages (UDP case). Since the
networkSegsionld field in the DS messages is not used, the DS_TransMuxRelease messages are not fransmitted in
the TCP case. This procedure works as follows:

UDP sockegts

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

the target peer closes the UDP socket corresponding.te.the above TAT.
the target peer sends a DS_TransMuxReleaseCopnfirm message.
the originafing peer closes the UDP socket,corresponding to the above TAT.

TCP sockdts

the originafing peer closes the TEP socket corresponding to a particular TAT.

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

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

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

NOTE 3 In case the socket is automatically closed by the operating system or network, both sides behave as targets.

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 DMIF signalling channel is established on a UDP socket. Whenever a new
TransMux is requested, a new TCP or UDP socket is created.

12.3.2 DSM-

See subclaus

12.3.3 Usag
A DMIF Sign

address of
networkSess

12.3.4 Usag

The state m4
times when a

12.3.5 DNI n

12.3.5.1 DN

The DN_Ses
exchange of

The target pe

The originati
established ¢

The target pe
NOTE 1 Thg

NOTE 2 The

CC Resource Descriptors used

e 12.2.2.

e of networkSessionlds
alling channel is established for each Network Session; there is a & to 1 relation betwd

he socket carrying the DMIF signalling messages and the <etworkSessionld. Thg
onld field contained in the DMIF signalling messages although present is not used.

b of transactionlds

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

apping to socket actions and RSVP signalling

_SessionSetup ()

sionSetup () functionality is obtained through the setup of a DMIF Signalling channg
DS _SessionSetup messages. This‘procedure works as follows:

er is supposed to have created a UDP socket on a well known UDP port number (DMIF_PQ

Ng peer creates a.UDP socket and sends a DS_SessionSetupRequest message O
bnnection.

er replies withiaDS_SessionSetupConfirm message.
target peer shares a single UDP socket among many Network Sessions.

originating peer always creates a new UDP socket, which shall not be shared with any other Networ

ien the full
refore the

number of

I, and the

RT).

n the just

k Session.

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 pe

er replies with a DS_SessionReleaseConfirm message.

The originating peer closes the UDP socket corresponding to the DMIF signalling channel.

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

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

12.3.5.3 DN_TransMuxSetup ()

See subclause 12.2.5.3.

12.3.5.4 DN_TransMuxRelease ()

See subclause 12.2.5.4.

12.4 Syntax for ATM networks with Q.2931 signalling

When DMIF operates with ATM with Q.2931, it shall use the Default Syntax as specified incsubclaus
DNI primitiyes except:

— DN_SessionSetup ()

— DN_SessionRelease ()

— DN_TransMuxSetup ()

— DN_TransMuxRelease ()

The mappinpg of the above primitives into Q.2931 signalling messages is described in subclause 12.4.5.
12.4.1 Approach overview

Whenever|a new session is started, a DMIF signalling channel is established on an ATM connection
new TransMux is requested, a new ATM connection is created.

12.4.2 DSM-CC Resource Descriptors used

Since the [DN_TransMuxSetup () primitive is mapped into native Q.2931 signalling messages,
Resource Descriptors are used.

12.4.3 Usage of networkSessionlds

In order tq
informatior
bytes of th

A DMIF Si

be able tevcompress the networkSessionld + TAT field of 12 bytes to fit within an
field, the~networkSessionld field carried in the B-HLI information field will contain the 5 le
p 10-byte networkSessionld.

e 12.1 for all

Whenever a

no DSM-CC

8-byte B-HLI
hst significant

een the SVC

gnalling channel is established for each Network Session; there is a 1 to 1 relation betw

carrying th

e DMIF sIgnalling messages and the networksessionid. I'neretore the networksessionid T

in the DMIF signalling messages although present is not used.

12.4.4 Usage of transactionlds

eld contained

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 originating peer generates a 5 bytes NetworkSessionld and builds a Q.2931 SETUP message, with the following
rules:

— Call Refgrence = X1

— Call Refgrence Flag = 0 (originator)

— Called Party Number = calledAddress

— Calling Party Number = callingAddress

— QoS 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 pargmeters - AAL type = AALS

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

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

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

— Broadbahd bearer ¢apability - timing requirements = no indication (suggested)

— Broadband bearéer capability - susceptibility to clipping = not susceptible (suggested)

—  Broadbandhearer r‘apahilify - bearer class = user planp cannection r‘nnfiguratinn = pnim-m-pninf

— BHLI - High Layer Information Type = User specific

— 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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Call Reference Flag = 1 (target)
Connection Identifier - VP = VPX2

Connection Identifier - VC = VCX2

High Layer Information Type = User specific

octets 1 = DMIF_SelectorByte

BHLI 4

BHLI -

octets 2-6 = NetworkSessionld

octets 7-8 = 0x0000

the target peer generates the CONNECT message with in particular the following fields;

CallR
— CallR
the origina
CallR
CallR
Conng

Conne

both peers
message.

the origina

bference = X2

bference Flag = O (originator)

ing peer receives the CONNECT message with in particular the-following fields:
bference = X1

bference Flag = 1 (target)

ction Identifier - VP = VPX1

ction Identifier - VC = VCX1

associate the SVC just established to the 5-bytes networkSessionld carried in the Q.
Al further message exchanges, over this SVC shall be associated to this Network Session.

ing peer sends a DS_SessionSetupRequest message on the just established connection.

the target peer replies with a DS\SessionSetupConfirm message.

q

NOTE 1

NOTE 2
side, the CA

$teps 7 and 8 are only needed for the compatibility exchange

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

12.45.2

PDNVSessionRelease ()

P931 SETUP

the originating

The DN_SessionRelease () functionality is obtained through the deletion of the DMIF Signalling channel. Since the
networkSessionld field in the DS messages is not used, the DS_SessionRelease messages are not transmitted.
This procedure works as follows:

the originating 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 Reference = X2

— Call Reference Flag = 1 (target)

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

— Call Reference = X2

— Call Reference Flag = 0 (originator)

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

— Call Refe
— Call Refe

NOTE |Inca

12.4.5.3 DN

The DN_Trar]
as follows:

rence = X1

rence Flag = 1 (target)

e the SVC is automatically closed by the network, both sides behave as targets.
_TransMuxSetup ()

sMuxSetup () functionality is obtained through the setup of a new ATM channel. This proce

the originatinI peer allocates a new Transmux Association Tag

the originatin
— Call Refq

— Call Refe

peer generates a Q.2931 SETUP message, with thefollowing rules:
rence = Y1

rence Flag = 0 (originator)

— Called Party Number = calledAddress

— Calling P

arty Number = callingAddress

— QoS pargmeter =0

—  ATM traf]

—  ATM traf]

—  ATM traf]

—  ATM traf]

ic descriptor - forward:peak cell rate CLP=0 = as appropriate
ic descriptor «forward peak cell rate CLP=0+1 = as appropriate
ic descriptor - backward peak cell rate CLP=0 = as appropriate

ic.descriptor - backward peak cell rate CLP=0+1 = as appropriate

dure works

— AAL parameters - AAL type = AALS

— AAL parameters - forward maximum CPCS-SDU size = as appropriate

— AAL 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
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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 target ;I»eer receives the SETUP message with in particular the following fields:
— Call Reference = Y2

— Call Reference Flag = 1 (target)

— Conngction Identifier - VP = VPY2

— Conndgction 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 target peer generates the CONNECT message with in particular the following fields:
— Call Rpference = Y2

— Call Rgference Flag = 0 (originator)

the originafing peer receives the CONNECT message with in particular the following fields:
— Call Rpference =/Y1

— Call RefereneerFlag = 1 (target)

— Conndgction Identifier - VP = VPY1

— Connection Identifier - VC = 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:
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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:

the target pee

Call Refe

Call Refe

Call Reference = Y2

Call Reference Flag = 1 (target)

r generates the RELEASE COMPLETE message with in particular the following fields:
rence = Y2

rence Flag = 0 (originator)

the originating peer receives the RELEASE COMPLETE message with in particular thefollowing fields:

Call Refe

Call Refe

NOTE Inc

12.5 Synta

rence = Y1
rence Flag = 1 (target)

hse the SVC is automatically closed by the network, both/sides behave as targets.

for Networks with ITU-T H.245 Signaling

When DMIF ¢perates with H.245 based terminals, it uses K,245 signaling instead of DMIF signaling.

Mapping of th

This case is
It is however
instance IP.

12.5.1 Apprq

Whenever a
into H.245 pr
services cong
Logical Chan|
support for m

e DMIF primitives into H.245 signaling messages is described in subclause 12.5.5.

alid for any network, e.g. PSTN or,mobile, radio-based networks when a real-time service
not precluded that those networks use other transport means to carry ISO/IEC 14496 s

ach overview

new session is started, an H.245 signaling channel is created. DMIF Signaling messages a
mitives, and no.additional DMIF Signaling channel is used. There is no support to provi
urrently, thusva network session corresponds to a service. For each MPEG-4 Elementary
nel is created. The BypassFlexMux mode shall always be used for mobile networks as

Litiplexing multiple MPEG-4 Elementary Streams into a single Logical Channel.

s required.
reams, for

re mapped
He multiple
Stream, a
here is no

Currently, twg ‘different options for transferring the Object Descriptors (as defined in ISO/IEC 14496-1

:2001) are

considered. In one case, the ODs are delivered as usual in the Object Descriptor Stream; in the other case, they are
delivered as part of the 1IS14496Capability element in the OpenLogicalChannel 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 se

t to zero.

12.5.5 DNI mapping to H.245 Signaling messages

12.5.5.1 DN_SessionSetup

The DN_SpssionSetup is not mapped onto H.245. Instead, it obtains the signaling channel, including pny capability
exchange procedures and multiplex setup required doing this. The exact method to obtain~the H.R45 signaling
channel (oh LCO in H.223) depends on the physical transport and is not explicitly specified in-this stapdard. Where
applicable,[the procedure described in ITU-T Recommendation H.324, annexes A and C, shall be used.

The MastefSlaveDetermination procedure of H.245 shall be used in ISO/IEC 14496-6terminals.

The terminal identifies itself by a H.245 Capability of 1S14496Capability. The capability for OD shall e included to
indicate that the terminal is 1S-14496 based.Capabilities for BIFS, Audio, Video and other 1S-14496 |functions are
included, gccording to terminal configuration. The capability information includes the Profile and Levgl information
for each |function. Capabilities are grouped according to the ,H.245 signaling procedure, [into multiple
SimultanepusCapabilities.

12.5.5.2 PDN_SessionRelease

This message is mapped onto an EndSessionCommandk

12.5.5.3 PDN_ServiceAttach

In H.245, pnly one service can be active at a\certain time. The service is automatically selected bl the sender,
based on the capabilities exchanged. Thereis no need for the receiver to specify a particular servicg using URLSs.
There is ng support for multiple concurrent services.

The sendef side opens a logical channel with the DataType field in the OpenLogicalChannel messade indicating a
streamType of object descriptor (OD) stream. This channel will initially carry the Initial Objgct Descriptor
(InitialOD) [ as specified in JISONEC 14496-1:2001. This channel shall use an error protection |protocol that
guaranteeg error free transmission.

12.5.5.4 PN_ServicebBetach

This message notumapped onto H.245, since there is no distinction between service and network sessjon.

12555 N—C€tanmetAdd

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

OpenLogical

Channel being issued by the remote peer.

12.5.5.8 DN_TransMuxRelease

This is mapped onto H.245 CloseLogicalChannel signaling.

12.5.5.9 DN_TransMuxConfig

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

12.5.6 Data

The mapping
packet equals

13 Termin

Terminal Cap
them, and se
possible, DM
used, DMIF d

13.1 DMIF

This stage is
requirements
subset is retu
then the orig
clause 6.

ransmission procedures

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

al Capability Matching

ect the possible protocol stack supported. This stage is performed at session setup time.
F makes use of the facilities provided by the network. When ‘the existing network facilities
efines its own mechanism (subclause 13.1)

Default signalling with Compatibility Descriptors

The originating DMIF compatibility descriptors are carried in the DMIF SessionSetUpReq
rned from the target DMIF from which the originating DMIF can choose from. If no such su
nating terminal will release the session. The Compatibility Descriptor is defined in ISO/IE

Sync Layer

ability matching is required to check the ability of two peer end-systems to setup connectiofs between

Whenever
cannot be

used when the native network signalling is not capable to accommodate the DMIF-Netwolk Interface

uest and a
bset exists
C 13818-6
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Annex A
(informative)

Overview of DAl and DNI parameters

This Annex provides the glue to link concepts and parameters as defined in subclause 10.3 for the DAI and in
subclause 11.3 for the DNI.

A.1 Segsions and services

This clausg correlates the following parameters:
URL: as defined in subclause 10.3.
serviceName: as defined in subclause 10.3.
serviceSegsionld: as defined in subclause 10.3.
networkSessionld: as defined in subclause 11.3.
serviceld:|as defined in subclause 11.3.

An application only identifies a particular service through itssURL. The serviceName is then obtained from the URL
by stripping out the addressing information. Each URL willhave a 1 to 1 correspondance with a servifeSessionld.
The service identified by the URL will be further referred4o by its serviceSessionlid.
Inside DM|F, the serviceSessionld is mapped 1-t0 1 with a tuple <networkSessionld, serviceld3. This allows
several sgrviceSessionlds to share a single networkSessionld. Depending on the network type, the
networkSessionld can be implicit, in the sense that the DMIF Signalling channel established betwgen two DMIF
peers uniIuer identifies a Network Session: for example a networkSessionld could be idgntified, on a

homogenepus IP network, with the tuple’<peerllpAddress, peerlipPort, peer2lpAddress, peer2lpPort, IpProtocol>
identifying the socket providing the DMIF Signalling channel.

A.2 Channels
This clausg correlates the following parameters:

channelHandle: as defined in subclause 10.3.

CAT: as defined-in-subclause 11 3.

TAT: as defined in subclause 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 stream or
group of streams (fransmux) Depending on the network type the syntax of CAT and TAT may vary CAT and TAT
are useful copcepts also for scenarios were no network exists, e.g., for local files. In this case, CAT angl TAT may
convey information which is appropriate for a particular file format, and which does not restrict necessarily to MPEG-
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 Storage
implementations. These flows show the ability of DAI to hide the delivery technologies. A DMIF terminal can
simultaneously operate on Remote Interactive (clause B.1), Broadcast (clause B.2) and Local Storage delivery
technologigsttause B-3)througha uniformm procedure at the DAT:

The namep for primitives and parameters in the following clauses are abbreviated to save.space] It should be
obvious to|the reader how they relate to the primitives and parameters indicated in clause:10” and|clause 11. In
particular the suffix, Callback, has been dropped. The reader should understand that every DAI primit

DMIF resu

for each delivery technology.

The flows
infrequent

scenarios.

B.1 Infarmation flows for Remote Interactive DMIF

The followi

These neefd to be complemented with their mappings to supported network technologies. The central
figures thup represents the conceptual flows that occur between two DNI interfaces, without consider
of how such primitives are mapped into signalling messages and reconstructed at the peer DNI.

The other

olumns in the figures represent the application, the Delivery layer, and the DAI.

ive initiated by

ts in a DAI callback. Also the information presented must be complementediith the spedific mappings

provided are not exhaustive, they represent frequent cases, and. provide hints on how to deal with

ng figures represent information crossing the interfaces, for simplicity only the DNI primitivgés are shown.

column in the
ing the details
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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 service DA_ServiceAttach
l (Ir\l: ImV VT = =] - i, raray
uuData) whether a
new network
session
IS needed DN_SessionSetup

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

(OUT: rsp, CapDescr)

attachtothe || 3
service DN_ServiceAttach
4 (IN: nsld, serviceld, Connect to the
serviceName, ddData) application
running
the service DA_ServiceAttach
5 (IN: ssld, the application
serviceName, running
uuData) the service

OUT: rsp, ssld, OUT: rsp, uuData) replies

( uuDS;a) (OUT rsp) ddData) < ( ® )

< 6

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

Preconditior]s:

— The Applicatiohat the Originating DMIF has acquired a URL from a previous action (e.g.; Wel} browsing,
advertisgment;-specific contracts).

— The Service 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 Targef DMIE Instance receives DN _SessionSetupCallback() and replies BRoth peers now have knowledge of
the networkSessionld. The compatibility is verified and the appropriate reply is returned identifying thg common set
of compatibility in the preferred order of choice.

Step 4

The Originpting DMIF Instance assigns a serviceld which is unigue in that particular Network Session, and passes
the DN_ServiceAttach() through the DNI, indicating the networkSessionld and\ the serviceld alpng with the
serviceName it has previously stripped from the URL and additional ddDatathat actually containg the uuData
provided by the Originating Application.

Step 5

The Targef DMIF Instance receives DN_ServiceAttachCallback() determines the Executive managing the services,
assigns a Ipcally significant unique serviceSessionld and then sends a DA_ServiceAttachCallback() tq it, containing
the servicgSessionld 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 deliver the
message tp it is out of the scope of this specification.

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

Step 6

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

Step 7

The Target DMIF Instange replies to the DN_ServiceAttachCallback() through the DNI, providing a r¢sponse code
and ddDatdq that contains the uuData provided by the Target Application.

Step 8

The Originating DMIF Instance uses the locally significant unique serviceSessionld and then replies 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>

© ISO/IEC 2000 — All rights reserved 73


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

ISO/IEC 14496-6:2000(E)

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 application
requests
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
3 IMIN: 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(TAT, dir, qos, 5
resgurces))
(OUT: loop(rsp, resources))
6
(OUT: loop (rsp, .
chid, uuData) ((OUT. loop(rsp, TAT, ddData))
8 [DN_Channel Add] 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
unique tuple <networkSessionld, serviceld> corresponding to the serviceSessionld, and for each requested channel
its CAT, direction _(optional) gqosDescriptor and associated ddData (which conveys the ariginal uuData

Step 3

The Targd
channelHa
containing
each reque
parameter
able to ass

Step 4

The Targe

t DMIF Instance receives the DN_ChannelAddCallback() from the DNI; asSigns a |
hdle for each requested channel and then issues a DA_ChannelAddCallback()\to the Targs
the locally unique serviceSessionld corresponding to the tuple <networkSessionld, servid
sted channel its locally unique channelHandle, the channelDescriptor parameter (optional)
and associated uuData (which conveys the original uuData). At this/point the Target DM
ociate the locally unique channelHandle to the end-to-end significant/networkSession uniqu

of an ISO/IEC 14496-1:2001 based application uuData may convey the ES_ID), and checks the avail

stream. It ]
Step 5

The Targe
whether e
needed, it
Session, d
significant
DNI, indicd
parameter

Step 6

The Origin
associate

hen replies with a response code for each requested)chiannel, along with (possibly) uuData.

t DMIF Instance inspects the media stream QoS metric and values of its parameters,
isting network resources are sufficient*for carrying the new Channel(s). If additional n
starts network signalling to setup\rew connection(s) (TransMux Channel(s)) in the s
therwise it skips to step 7. For @ach additional TransMux Channel needed it assigns 3
networkSession unigue transmuxAssociationTag (TAT); it passes a DN_TransmuxSetup
ting the networkSessionld,-and for each requested TransMux Channel indicates the QoS
the TAT and the TransMux nested resource descriptors.

ating DMIF Instance receives the DN_TransMuxSetupCallback() from the DNI, and is the
h particularFAT to particular network resources and to a particular Network Session. |

through the¢ DNI providing a response code. Note that the TAT is not necessarily bound to a specific

to a specif
be shared

If required
FlexMux in

Step 7

c networkSessionld. However it is reasonable that further restrictions be applied, such thg
hmong different Service Sessions.

Application interprets the uuData to determine what streain is actually being requested (e.g

bcally unique
et Application,
eld>, and for
the direction
F Instance is
e CAT.

., In the case
hbility of such

and decides
Esources are
hme Network
n end-to-end
through the
the direction

refore able to
then replies
serviceld, just
t TAT cannot

this Step may be followed by DN_TransMuxContig() in order for the Target DMIF to con
MuxCode mode.

figure e.g., a

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.

Post channe

| establishment:

— The Receiving Application may request to start getting the data by issuing a DA_UserCommandAck()

specifyin

— The Redq
through
provided

— The Se
DN_Use

— The Sen
suppose
begins tg

— The Targ
arespon

— The Orig
original [

ol the alnlnrnlnrimn command in the uuData field

eiving DMIF Instance forwards the request to the peer by passing the DN_UserCom
he DNI, containing the networkSessionld, serviceld and ddData that actually cantains
by the Receiving Application

hding DMIF Instance forwards the request to the Sending Application by S
CommandAckCallback() specifying the appropriate command in the uuData field.

ding Application inspects the uuData, determines the command,.anhd replies with uuDat
| to possibly contain application level error indications); then executes the command, i.e. i
send the data.

et DMIF Instance replies to the original DN_UserCommandAckCallback() providing ddDatg
5e code. In particular ddData would contain in this case\the uuData returned by the Target A

inating DMIF Instance receives the reply to the.DN_UserCommandAckCallback() and re
A_UserCommandAck() providing uuData and a.response code.

— The Elementary Streams are now received by the\Receiving Application.

NOTE1l DA

NOTE2 Th
source sendin
sending applic

|_UserCommand() may be used for purposes other than stream control.

e Receiving Application is a euphemism for the decoder side and the Sender Application is euphe
j the encoded stream. Either.an Originating or Target DMIF terminal may hold either or both rg
htions.

andAck()
he uuData

suing the

h (which is
h this case

along with
pplication.

plies to the

hism for the
ceiving and
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B.1.2.2 Addition of Channels by Originating DMIF

Origianting DMIF Terminal 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
2| (IN:nsld, loop(TAT, dir, qos,
resources))
(OUT: loop(rsp, resources))
create the A 3
channel DN_ChannelAdded
4| (IN: nsld, serviceld, loop(CAT, Notify the
dir, [gos], TAT, ddData)) application
running
the service DA_ChannelAdd
51 (IN: ssld, loop (chid| the application
dir, [gos], uuData)) running
the service
replies
(OUT: loop (rsp, &
(OUT: loop (rsp, i uuData))
chid, uuData)) (QUT: loop(rsp, ddData)) ]
[~
< 7
8

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, th

Step 3

e TAT and the TransMux nested resource descriptors.

The Target
associate a
through the O
to a specific

be shared am

If required thi
FlexMux in M

Step 4

The Originat
forwards the
unique tuple ;
its CAT, TAT
the nested T
MPEG-4 FleX
the CAT to ng

Step 5

The Target
channelHand
Application,
serviceld>, a

b

MIF Instance receives the DN_TransMuxSetupCallback() from the DNI, and is therefg
rticular TAT to particular network resources and to a particular Network Session.:lb t
NI providing a response code. Note that the TAT is not necessarily bound to a specific sef
hetworkSessionld. However it is reasonable that further restrictions be applied, such that 1
ong different Service Sessions.

uxCode mode.

ng DMIF Instance assigns a channelAssociationTag (CAT) for each requested chanr
equest to the peer by passing the DN_ChannelAdded(), through the DNI, containing the ng
networkSessionld, serviceld> corresponding to the serviceSessionld, and for each request
direction and associated ddData (which conveys the eriginal uuData as well as further infg
FansMux stacks and how a particular channel is. flexmultiplexed in the TAT, that is in t

tworkSessionld, serviceld, TAT and further flexmultiplexing configuration.

DMIF Instance receives the DN-ChannelAddedCallback() from the DNI; assigns a loc
e for each established channel and then issues a DA _ChannelAddCallback() to

containing the locally unique serviceSessionld corresponding to the tuple <network
nd for each established channel its locally uniqgue channelHandle, the channelDescriptor

(optional), th¢ direction parameter_and associated uuData (which conveys the original uuData). At thi

Target DMIH
networkSess
flexmultiplexi

Step 6

The Target A
of an ISO/IEC

Instance is able_to\‘associate the locally unique channelHandle to the end-to-end
on uniqgue CAT,\ahd to associate the CAT to networkSessionld, serviceld, TAT
g configuratian.

A
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pplication interprets the uuData to determine what stream is actually being requested (e.g.,

re able to
hen replies
viceld, just
AT cannot

5 step may be followed by DN_TransMuxConfig() in order for the Originating DMIF to configure e.g., a

el. It then
twork-wide
ed channel
rmation on
he case of

Mux, the FlexMux Channel Number). At this point the Originating DMIF Instance is able t¢ associate

blly unique
he Target
Sessionld,
parameter
5 point the
significant,
nd further

n the case

[ 14496-1:2001 based application uuData may convey the ES_ID), and checks the availab

lity of such

stream. It the

Step 7

TTEpies wittra Tespornse tode foreachrequested thanmet, atong withr{possittyy tuData:

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:

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

— The Sending DMIF Instance forwards the request to the Sending Application by
DN_UserCommandAckCallback() specifying the appropriate command in the uuData field.

issuing the

— The Sending Application inspects the uuData, determines the command, and replies with UuD
suppoped to possibly contain application level error indications); then executes the commandy’i.g
beging to send the data.

— The Target DMIF Instance replies to the original DN_UserCommandAckCallback() providing ddD
a resppnse code. In particular ddData would contain in this case the uuData returned by the Targe

— The Jriginating DMIF Instance receives the reply to the DN_UserCommandAckCallback() and
origingl DA_UserCommandAck() providing uuData and a response code,

— The Elementary Streams are now received by the Receiving Application.
NOTE1 |DA_UserCommand() may be used for purposes other than stream control.

NOTE 2  [The Receiving Application is a euphemism for the decoder‘side and the Sender Application is eup
source sengling the encoded stream. Either an Originating or Target DMIF terminal may hold either or both
sending applications.

ata (which is
. in this case

hta along with
t Application.

replies to the

nemism for the
receiving 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
deletes
achannel DA_ChannelDelete
1 (IN: loop (chld, © request the
reason)) channel
deletion DN_ChannelDelete
2| (IN:nsld, loop(CAT, reason)) Notify the

application
running

theservice || pa ‘ChanneiDelete

3 (IN: loop (chld, he application
reason) running
the service
(OUT: loop (rsp)) replies
(OUT: loop (rsp)) (OUT: loop(rsp)) < )
A
6 5

determine

whether a
network

connection

DNy FransM uxRelease can be released
(IN: nsld, loop(TAT)) 7
(OUT: loop(rsp))
L
8

Figure B.4 —Detfetiomof Ctranmetsima Remuote fteractive DivitF(comtroftted by the Origimatimg DMIF peer)

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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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 DMIF 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, containing the network-wide unique networkSessionld, and for each requested channel its CAT and the reason

code.

Step 3

The Targ
DA_Chann
channelHa

Step 4

The Targe
codes. At t

Step 5

The Targq
response @

Step 6

The Origin
code. At th

The Origin

NOTE 1

Step 7

The Origin
decide to 1
the same |
and the TA

et DMIF Instance receives the DN_ChannelDeleteCallback() from the XDNI; an
elDeleteCallback() to the Target Application, containing for each requested~channel its
hdle and the reason code.

t Application stops the actual delivery of data on the indicated~Channel(s), and replies v
his point channelHandle(s) are invalidated at the Target Application

t DMIF Instance replies to the original DN_ChannglDeleteCallback() providing for ea

hting DMIF Instance replies to the original DA_ChannelDelete() by providing for each chann
s point channelHandle(s) and CAT(s)\are invalidated at the Originating DMIF Instance.

pting Application receives the 1eply and invalidates the channelHandle(s).

hting (Target) DMIF Instance determines that some network resource is not needed anymd
clease thiem. In that case it starts network signalling to release connection(s) (TransMux (
Network-Session. It passes a DN_TransmuxRelease() through the DNI, indicating the netw
T of'the TransMux Channels to be released.

ode. At this point channelHandle(s) and CAT(s) afe invalidated at the Target DMIF Instancd.

d issues a
ocally unique

vith response

h channel a

el a response

[he Originating or the Target/DMIF depending on which scenario was used to add channels canp carry out the
following st¢ps 7 and 8.

re, and might
Channel(s)) in
orkSessionld

Step 8

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 DAI Application
the application
terminates
the service DA_ServiceDetach
1 {HN—sshe—+easer) u':w:f the
service DN_ServiceDetach
2 (IN: nsld, serviceld, reason)
DA ServiceDetach
(IN: ssld, reason) the application
running
the service
. replies
(OUT: rsp) (OUT: rsp)
(OUT: rsp) 2
X 6
determine
whether the
network
session
can be released DN_SessionRe ease
7 (IN¢nstd, reason)

Preconditior]s:

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

— The Senlice-Session-is-nolonger requlired

(OUT: rsp)

Figure B.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 valid.

Step 5

The Target DMIF Instance replies to the DN_ServiceDetachCallback() through the DNI along, with [the response
code. At thjs point the Network Session unique serviceld is no more valid.

Step 6

The Originpting DMIF Instance replies to the DA_ServiceDetach() along with th€ response code. At|this point the
locally megningful serviceSessionld is no more valid.

NOTE The Originating or the Target DMIF irrespective of which one initiated the service detach can carry ojpit the following
steps 7 and|8.

Step 7
The Originpting (Target) DMIF Instance might recognize that\the Network Session need not be active pnymore (this
was the lapt service present on that Network Session). Itimight therefore decide to release the Network Session,
and passe$ a DN_SessionRelease() through the DNI.

Step 8

The Target (Originating) DMIF Instance receives a DN_SessionReleaseCallback() and replies to it thrpugh the DNI.
At this poirt the network wide unique networkSessionld is no longer valid.

B.2 Infarmation Flows for Broadcast DMIF

The followjng figures représent the semantic information crossing the borders of a DMIF implemgntation for a
Broadcast scenario. No_details are provided on the internal exchanges between modules in DMIF.

The first tWo columus)in the figures represent the application and the DAI, with the same information and formalism
as in clauge B.1;%the third column represents a generic DMIF implementation, including all the internal conceptual
modules afcerding to the DMIF communication architecture of Figure 3, that is Originating DMIF Instance, Target
DMIF Instgnce”’and Target Application. The right side of the figures represents Broadcast Network ahd shows the
data entering the DMIF implementation. Note that such 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.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[I (N DMIF_URL, get knowledge of thelist of services (1€
uuData)

Service Specific Configur ationl nfprmation

tune on the requested service and get specific <

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 @Broadcast DMIF
Precondition]s:

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

Step 1

The Applicgtion at the Originating DMIF passes a DA_ServiceAttach() indicating the |[URL, the
parentServicgSessionld and additional uubData (e.g.; for client credentials).

The URL is gxpanded if necessary -and parsed and the appropriate DMIF Instance is invoked accorfling to the
protocol part pf the URL.

The Originating DMIF Instance_assigns a locally significant unique serviceSessionld. The Target Applicatjon module
interprets thg whole URLsineluding the serviceName, and checks whether the requested service is gvailable. It
possibly gets|additionaliservice specific data from the broadcast network (e.g., in the case of an ISO/IEC 14496-
1:2001 based application, the Initial OD and possibly the table mapping the ES_IDs with the actugl channels
delivering thém).Moreover, the Target Application module potentially interprets the uuData field for client
verification.

Additional checks are performed through compatibility matching procedures: the mechanism adopted depends on
the Broadcast Network.

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: ssid, loop (dir, tune on the requested channels (e.g. for
[qnc], LiL ||'\nf9)) !CI'\‘I! E!" 1.4406. Wﬁm Tt f'"I\T

associated to ESid)

(OUT: loop (rsp,
chid)) | reply

Figure B.7 — Addition of Channels in aBroadcast DMIF
Preconditlons:

— The s¢rvice between the Originating and Target applications has been initiated succesfully
— The logation of the source of the stream is available from previous interaction.

Step 1
The Appligation at the Originating DMIE-passes a DA_ChannelAdd() indicating the channels it fequires. The
primitive cpntains the serviceSessionld\for which the Channels are requested. Each channel is chardcterized by a
channelDefcriptor parameter (optional), by a direction parameter (usually DOWNSTREAM; UPSTRHAM for back-
channels, that will be terminatethat the Target Application module), and uuData. The Target Appligation module
interprets the uuData to determine what stream is actually being requested (e.g., in the case of an ISD/IEC 14496-
1:2001 baged application uuData may convey the ES_ID), and checks the availability of this stream.

Step 2

After the sliccessful conclusion of the above check, the Originating DMIF Instance replies to the DA_{ChannelAdd()
along with the lacally significant channelHandle(s).

Post channel 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.2.3 Deletion of Channels in a Broadcast DMIF

DMIF Termind Broadcast Network

Application DAI Originating DMIF Layer + Target DMIF Layer +
Target Application

the application
deletes
channels DA_ChannelDelete
1 (IN: loop (chid, | stop getting data on those channels

TESSON))

(OUT: loop (rsp))

Figure B.8 — Deletion of Channels in a Broadcast DMIF
Precondition]s:

— The servjce has been established between the Originatingrand Target applications.
— Atleast g channel has been successfully added.

— A stream being carried on a channel is no longef;required.

Step 1

The Applicgtion at the Originating:~DMIF passes a DA_ServiceAttach() indicating the [URL, the
parentServicgSessionld and additional'uuData (e.g.; for client credentials).

The URL is expanded if necegsary and parsed and the appropriate DMIF Instance is invoked accorfling to the
protocol part pf the URL.

Step 2

The Originating DMIF Instance replies to the DA_ChannelDelete() along with response codes. At this point the
channelHand|e(s) ‘are no longer valid.

86 © ISO/IEC 2000 — All rights reserved


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

ISO/IEC 14496-6:2000(E)

B.2.4 Termination of a service in a Broadcast DMIF

DMIF Termina Broadcast Network

Application DAI Originating DMIF Layer + Target DMIF Layer +
Target Application

the application
terminates

the service DA_ServiceDetach

1 (IN: ssld, reason)

i SOp geting any oaator that Service

(OUT: rep)

Figure B.9 — Termination of a service in ‘@ Broadcast DMIF
Preconditlons:

— The sg¢rvice has been established between the Originating and Target applications.
— The Sgrvice Session is no longer required.

Step 1

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

The DMIF |nstance stops the provisien of the service, and frees all resources used for that
Step 2

The Originating DMIF Instance replies to the DA_ServiceDetach() along with a response code. At [this point the
serviceSegsionld is ngJlonger valid.

B.3 Infqrmation Flows for Local Storage DMIF

The following figures represent the semantic information crossing the borders of a DMIF implementation for a Local
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 service DA_ServiceAttach

Preconditior]

The App)
advertise

Step 1

The Applicg
parentService

The URL is
protocol part

The Originati
interprets the
possibly gets
applications,
Moreover, the

(IN: DMIF_URL, — - - -
uuData) read the specific configuration information for
the requested service (e.g. for |SO/IEC 14496
lications: Initial OD, ESid - CAT mappin: . .
dpica 5 2pping) Read Service Specific
(OUT: rsp, ssld, Configuration I nfor matien
uuData) | reply |

Figure B.10 — Initiation of a service in adocal Storage DMIF
s:

ication at the Originating DMIF has acquired an URL from a previous action (e.g.; Wel
ment, specific contracts).

tion at the Originating DMIF passes a DA_ServiceAttach() indicating the

Sessionld and additional uuData (e.qg.; for client credentials).

bxpanded if necessary.and parsed and the appropriate DMIF Instance is invoked accor
Df the URL.

whole URLsincluding the serviceName, and checks whether the requested service is &
additionalséervice specific data from the file system (e.g., in the case of ISO/IEC 14496-1:2
the Initial.®D and possibly the table mapping the ES_IDs with the actual channels delive
Target Application module possibly interprets the uuData field.

browsing,

URL, the

ling to the

g DMIF Instance assigns a locally significant unique serviceSessionld. The Target Applicatjion module

vailable. If
001 based
[ing them).

Additional ch

cke ara narfarmad thrauah comnatibilitve matehing nrocedures: tha machanicm adantad d
GS—ate—peHoHea+tHougn-copatshity—+Hatcing—pt GtHes—e—HhecHaisH—atopea

n
154

the file system.

Step 2

epends on

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.

88

© ISO/IEC 2000 — All rights reserved


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

ISO/IEC 14496-6:2000(E)

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
anew channel DA_ChannelAdd
- open
1] (IN:ssld, loop (dir, open if necessary the appropriate files (e.g. for d
[qo3]; tuDars)) TSOITECT T4496 applicaiions based on CA 1
associated to ESid)
Ack
(OUT: loop (rsp,
chid)) | reply
2

Figure B.11 — Addition of Channels ii<a Local Storage DMIF
Preconditlons:

— The sg¢rvice between the Originating and Target applications has been initiated succesfully
— The logation of the source of the stream is ayailable from previous interaction.

Step 1
The Appligation at the Originating DMIF passes a DA_ChannelAdd() indicating the channels it fequires. The
primitive cpntains the serviceSessionld for which the Channels are requested. Each channel is chardcterised by a
channelDefcriptor parameter (optional), by a direction parameter (usually DOWNSTREAM; UPSTRHAM for back-
channels, that will be terminated at the Target Application module), and uuData. The Target Appligation module
interprets the uuData to determine what stream is actually being requested (e.g., in the case of an ISD/IEC 14496-
1:2001 baged applicationutbata may convey the ES_ID), and checks the availability of such stream.

Step 2

After the spiccessful conclusion of the above check, the Originating DMIF Instance replies to the DA_{ChannelAdd()
along with thellocally significant channelHandle(s).

Post channel 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

Application

the application
deletes
channels

DAl

DA_ChannelDelete

Originating DMIF Layer + Target DMIF Layer +
Target Application

(IN: loop (chid,

Local File System

close

| close the appropriate files

File System

TEaSoT))

(OUT: loop (rsp))

Preconditior]s:

Figure B.12 — Deletion of Channels in a Loeal Storage DMIF

— The servjce 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.

Step 1

The Applicatipn at the Originating DMIE/passes a DA_ChannelDelete() indicating the channels it want$ to delete.

The primitive [contains the channelHandle(s) along with reason codes.

The DMIF Indtance stops the@cttal delivery of data on the indicated Channel(s).

Step 2

The Originatihg DMIF" Instance replies to the DA_ChannelDelete() along with response codes. At this point the
channelHand|e(s) are no more valid.
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B.3.4 Termination of a service in a Local Storage DMIF

DMIF Terminal

ISO/IEC 14496-6:2000(E)

Local File System

Application DAI
the application
terminates
the service DA_ServiceDetach

Preconditi

1 (HN:-sslkdreason)
AY 7

Originating DMIF Layer + Target DMIF Layer +
Target Application

close

(OUT: rsp)

close all filesrelated to that service

Ack

Figure B.13 — Termination of a servicedn a'Local Storage DMIF

ons:

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

— The Sgrvice Session is no longer required.

Step 1

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

The DMIF

Step 2

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

The Originating DMIE(Instance replies to the DA_ServiceDetach() along with a response code. At

serviceSes

sionld is’ro0 more valid.

File System

to terminate.

this point the
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Cl

Annex C
(informative)

Use of URLs in DMIF

Introduction

This Annex f{
specification
Names and N

C.2 Gene

A URL conts
<scheme-sps§

<scheme>:<9

The local DN

rovides a list of URL schemes that are allowed in DMIF (see clause C.3); moreovercit
for those schemes that are new, i.e., not yet registered with the Internet Corporation, for
umbers (ICANN) (see clause C.4).

Fic concepts

ins the name of the scheme being used (<scheme>) followed by(a,colon and then a
cific-part>) whose interpretation depends on the scheme.

cheme-specific-part>

IIF parses the <scheme> part of the URL in order to identify and activate the approp|

Instance. The local DMIF Instance in turn parses a portion of the~<scheme-specific-part> in order to

session with

the designated remote (or emulated remote in thé’case of local storage and broadcast

DMIF; the reinote (or emulated remote) DMIF parses a furtherportion of the <scheme-specific-part> to

remote applid
the <scheme

C.3 URL

The following

"dudp:"

"dtcp:”

"datm:"

C.4 New

specific-part> to identify and activate the desired service.

schemes allowed in DMIF

are the URL schemes currentiy-allowed in this part of ISO/IEC 14496:

JRIC schemes

provides a
Asssigned

string (the

Fiate DMIF
pstablish a
scenarios)
dentify the

ation program; the remote (or emulated remote)- application program parses the remaining portion of

Warning:

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,

characters "x-

92

" 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 <porty indicates the UDP/IP socket port number over which the DMIF signalling messages will be |delivered and
hence for the "x-dudp:" scheme it will be named <dmif port>.

C.4.2 URL scheme for DMIF signalling over TCP/IP
The URL for default DMIF signalling over TCP/IP follows the generic syntax, for new URL schemps defined in
RFC1738. [Usually the URLSs that involve the direct use of an IP-based protoceMo a specified target gn the Internet
use a comnon Internet specific syntax:
[l<user>:<password>@<host>:<port>/<url-path>

The URL for default DMIF signalling over TCP/IP consists of the\following:
x-dtcp://<yser>:<password>@<target dmif>:<dmif port>/<url-path>

The <host? is the target DMIF and hence for the "x-dtép:” scheme it will be named <target dmif>.

The <porty indicates the TCP/IP socket port nundber over which the DMIF signalling messages will be |delivered and
hence for the "x-dtcp:" scheme it will be nhamed-<dmif port>.

C.4.3 URL scheme for DMIF signalling over networks using NSAP addresses format
The URL for default DMIF signalling over ATM follows the generic syntax for new URL schemes defined in
RFC1738. [Usually the URLs that\involve the direct use of an IP-based protocol to a specified target gn the Internet
use a comnon Internet speeific’' syntax:

[I<user>:<password>@<host>:<port>/<url-path>

This scheme doessnot involve direct use of an IP-based protocol, thus the "//" is omitted. The other fields have
however similar meaning, as explained below.

The URL for default DMIF signalling over ATM consists of the Tollowing:

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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Annex D
(informative)

Protocol error recovery

D.1 Timouts and retransmission

The DMIF D
retransmissio
message is g
the form [Tid,

Because the
transmit and
ID used in eq]
the associatdg
Confirm meg
subsequent r
retransmissio
timer to keep
occurs the e
exceeds Tid.
abort the curi

The initial val
of the scope
D.2 Trans

Each transad
alive to encoq

D.2.1 Tran

The transacti
is a part.

D.2.2 Tran

efault Signalling Protocol includes facilities to detect the non-receipt of messages an
n algorithms to provide error recovery from lost or corrupt messages. Detection of the. Aon-

[Message]. At that time error recovery procedures will be performed.

DMIF Default Signalling Protocol uses a basic request/reply transaction-based-messaging S
receive windows for the protocol are at most 1 at any given time for eachiymessage. The 1
Ch message allows multiple messages to be sent with simultaneous outstanding replies. Th
d Confirm indicates acknowledgment that a Request was received:—Similarly the non-r

btransmission. Therefore the sending entity of a Request message uses the Tid.tMessage
n timer whereas the sending entity of a Confirm message, uses the Tid.tMessage timer a
the message available in case the Request message is resent. Each time either of these
ntity will resend the message and increment its Tid.AnumRetrans state variable. If Tid.n
etransBound the entity will perform any session protocol actions and state transitions ne
ent message sequence and move the transaction.into the TExpire state.

Lie of the Tid.tMessage timer as well as the algorithm chosen to compute its successive val
pf this part of ISO/IEC 14496; the same applies to the Tid.retransBound parameter.

action state variables

e its status. The Transaction State Machine is realized by the following state variables.

saction identifier~Tid

bnld field valué.wused in the DSMCCMessageHeader() to identify the transaction of which thi

saction state: Tid.state

1ananth trancantia

message
eceipt of a

ccomplished by the use of the Tid.tMessage timer. When a timeout occurs an event-is g¢nerated of

cheme the
[ransaction
b receipt of
pceipt of a

sage is indicated by the timeout of the Tid.tMessage timer for'the associated Requg¢st and its

timer as a
5 a holding
conditions
umRetrans
cessary to

les are out

tion whose completion has.not yet been verified has an instance of the Transaction Staje Machine

5 message

ata nf tha frﬂl’\(\ﬁl\t

The current s

Tt ottt o C o T vv It - oo toactro

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 Tran

saction 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 retransmission if its associated Request message is retransmitted.
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D.2.5 Expired transactionld holding timer: Tid.tHold

6-6:2000(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 transactionlds.

The value assigned to Tid.tHold is not within the scope of this part of ISO/IEC 14496.

Note that although this functionality is represented as a timer in the Transaction Identifier State Machine, alternative
methods can be used in implementations to achieve the same results without timers. For example, a cyclic

allocation sp

D.2.6 Tr

The message contents of the transaction with transactionld value of Tid. This is what will-bée retran

event that

D.27 Ti

The numb
and invalid

Tid.retrans

D.2.8 Ti

The curren

naca-sufficianthlaraa to artlarantaa non-reusawithin tha raciirad nariad of tima i accantah
tHHEI e Ry —a-ge-to-gHalatit Ho-+et WHHHHe-tegqui-eapeHoa-otHhe Ptag

Ansaction message: Tid.message

h transaction remains unacknowledged for an extended period of time.

.retransBound

br of retransmissions of an unacknowledged transaction before the\protocol state maching
pte the transaction.

Bound is assigned when Tid is allocated.

.numRetrans

t number of retransmissions that have been pefformed on this transaction.

D.3 Tr

A transaction is a pair of messages which<share the same transactionld value in their DSMCCMess

The trans

is used to [correlate the message pairs-on the sending or receiving entities. To insure integrity of m

important

messages
moving all
The followi

TUndefine

saction Identifier State Machine

tion pair consists of either a Request message followed by a Confirm message. The trans
at transactionld value notbe re-used by an entity until it can guarantee that all copies of 3
have been cleared from the session. In the Transaction Identifier State Machine this is acd
fransactionlds into'the Texpired state for some period of time before they can be reused.

hg states are.defined:

: The Transaction ID has not been assigned

TActiveRe]rans: The Transaction ID has been assigned and the state is permitted to retransmit the meg

le
1e.

bmitted in the

is to give up

ageHeader().
hctionld value
essages, it is
transaction’s
omplished by

ssage.

TActiveNoRetrans: The Transaction ID has been assigned and the state is not permitted to retransmit the message.

TEXxpire: The Transaction ID is retired.
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TActiveRetrans

TUndefined /=

TExpire

D.4 Trans

Description o

[new-tid-retrahs]

[new-tid-nore
[free-tid]

[Tid.tMessag
[retrans-req]

[Tid.tHold]

D
—_—

TActiveNoRetrans

Figure D.1 — Transaction Identifier, State Machine

action ldentifier State table

the events:

Sending a Request message with Tid.retransBound > 0

rans] Sending a Requestimessage with Tid.retransBound = 0

Transaction ID\no longer required.

Tid.tMessage timer has expired

An_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

Set Tid.tMessage timeout for retransmission procedure.

TActiveRetrans

[new-tid-noretrans]

Tid.retransBound = 0

Allocate a new transactionld and create a new set of

TActiveNoRetrans

Transaction State Machine variables
Tid.numRetrans = 0
Tid.Sid = Sid

Set Tid.tMessage timeout for message holding(tinie.

TactiveRetrgns

[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.numReéfrans + 1

Calculate new Tid.tMessage timeout

TActveRetrans

stop Tid.tMessage
free Tid.message
Tid.tHold = tTidHold

[retrans-failed]

TExpire

TactiveNoRgtrans

[free-tid]
[Tid.tMessage]

free Tid.message
stop Tid.tMessage
Tid.tHold = tTidHold

TExpire

[retrans-req]

Tid.numRetrans <
Tid.rettansBound

resend Tid.message, if present
Tid.numRetrans = Tid.numRetrans+1

Calculate new Tid.tMessage timeout

TActjveNoRetrans

stop Tid.tMessage
free Tid.message
Tid.tHold = tTidHold

[retrans-failed]

TExpire

TExpire

[Tid'tHold]

TUnglefined
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Annex E
(informative)

Subset of DSM-CC resource descriptors from DSM-CC ISO/IEC 13818-6

NOTE This Annex is derived from subclause 4.7 of ISO/IEC 13818-6 for DSM-CC resource descriptors. It by no means
limits DMIF implementations to the DSM-CC resources identified in this Annex. It does not reflect any amendments, which

could have been incorporated since the issue of the DSM-CC ISO/IEC 13818-6 specification.

E.1 ResoyrceDescriptor format

E.1.1 ResqurceDescriptorDataField

Resource descriptor data fields define the actual data fields associated with a particular resourceDesqd
The syntax fgr defining these fields is defined in Table E.1:

Table E.1 — Syntax of DSM-CC Resource Descriptor data fields

riptorType.

Syntax Encoding | Variable Num. of Bytes

Syntax defing¢s the data field name and any conditionals or logps associated with the data field.

Encoding ddgfines whether the field value may be requested as a single value (s), list of values (l), ¢r range of

values (r).

Variable is a yes or no field, which defines if a data field uses the dsmccResourceDescriptorValue fo
field value (ygs) or if the data field uses a simple string of bytes (no). In the case of variable being se
Encoding spqcified for the data field has ne-neaning.

mat of the
to no, the

Num of Bytds indicates the length of each instance of the data field. There shall be exactly Num of byles of data,

for each occyrrence of the data field\in a resource descriptor.

Table E.2 defines the format of the resourceDescriptorDataFields:
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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) {

dsmccResourceDescriptorValue()

}else {
for(i=0;i<resourceLength;i++) {

resourceDataValueByte 1

The resoprceDescriptorDataFields structure contains a list of data fields which are specific to the
resourceDescriptorType defined in the commonResgurceHeader. The resourceDataFieldCount field is defined in
the commagnResourceHeader. The Variable attributg, is defined for each field in the resource descriptof data field for
the specifi¢ resource descriptor type. If a data field is defined with the Variable attribute defined as [yes, then the
data field ghall used the dsmccResourceDeseriptorValue format defined in the following clause. Iff the Variable
attribute is|defined as no, then the contentxof the resourceDataByte field shall contain exactly the number of bytes
specified for that data field.

E.1.2 Specifying ranges and-lists of values in resource descriptors

When requesting that the network assign a value to a field in a resource descriptor, it is possible that the field has
more than [one acceptable value. DSM-CC permits the use of a range or list of values when requesting a resource
value. For |nstance, if a'User is requesting a connection resource, it may have several possible ports fjlom which the
session may be deliveted. In this case the request may contain a list of ports from which the network mpay choose. A
Server maly be able-to deliver the service at a variable rate in which case the resource request wollld specify an
upper and Jower range of bandwidth values and the network may choose a value which is optimum.

If a resou i i i i i i ; i d using the
dsmccResourceDescriptorValue() format as described in Table E.3. If a resource descriptor data field is defined as
not variable, that resource descriptor value shall be not use the dsmccResourceDescriptorValue() format.
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Table E.3 — dsmccResourceDescriptorValue() field format

Syntax

Num. Of Bytes

dsmccResourceDescriptorValue() {

The resourcé
Encoding de
resourceValu

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

resourceValue()

}

else if (resourceValueType = rangeValue) {
mostDesiredRangeValue()

leastDesiredRangeValue()

resourceValueType 2
if (resourceValueType = singleValue) {
resourceValue()
}
else if (resourceValueType = listValue) {
resourceListCount 2

eTypes:

bValueType field ihdicates the format of the value which is being requested. This field corrpsponds to
inition specified._in the resource descriptor data field definitions. Table E.4 defines tHe possible
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Table E.4 — DSM-CC resource value types

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.
listValue I 0x0002 | Indicates that the requested value contains a list of possible
values that the requester will accept. In this instance, the
resource value field shall contain a resourceValupCount field
and exactly resourceValueCount elements which,ale the length
of the specific data field for this resource. The\ist offvalues shall
be ordered with the most desired value as-the”first gntry and the
least desired value as the last entry.
rangeVallie r 0x0003 | Indicates that the requested value_centains a range of values
that the requester will accept. In‘this instance, the resource
value field shall two elements, which are the lgngth of the
specific data field for this resource. The first value ghall specify
the most desired end (of\the range of values that will be
accepted and the second”’value shall specify the least desired
end of the range that will be accepted.
reserved 0x0004 | ISO/IEC 13818<6-reserved.
— Ox7fff
UserDefined 0x8000 | Resourcevalue types in this range are user definable.
- Oxffff
The resoufceListCount field is included as the\first field of the resource value when the resourceValyeType field is
set to indicpte that the value is a listValue. This field indicates the number of list items which follow this|field.
A resource descriptor data field which.is defined as using the dsmccResourceDescriptorValue() fofmat shall be
encoded wjith the resourceValueTypes which are possible for that field. A descriptor data field may Qe encoded in
different formats depending on the application.
E.2 Regource descriptor types useful to this part of ISO/IEC 14496
The resoufceDescriptorTypes, and their corresponding descriptors, are specified in ISO/IEC 138186, subclause
4.7.5. Table E.5 provides the list of the subset of DSM-CC User-to-Network resourceDescriptorTypes| useful to this
part of ISQ/IEC 14496 (but by no means limits the resourceDescriptorTypes that can be used to [that list); the
following clause-provides-the-corresponding-definition-

OO T PTOVIOTC S tHTC—CoOTTTopPo
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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
Client using IP protocol.
AtmMcConnection Ox0010 Indicates the VPl /\/Cl of an ATM virtual connectio.
Use(Defined 0x8000 | Resource descriptors in this range are user definable.
- Oxfffe
TypeOwner Oxffff Defines owner of the UserDefined resodrce type
E.3 Resoyrce descriptor definitions
E.3.1 Atm$vcConnection resource descriptor definition
The AtmSvc[Connection resource descriptor is used when requesting an ATM connection resource.| Table E.6
describes the| format of the AtmSvcConnection resource descriptor.
Table E.6 — AtmSvcConnection3.0 resource descriptor
Fleld Name Encoding Variable Field Length In Bytes
At SvcSetUp S no Parameters as they appear in the SETUP
message of the specific  signdling
specification ATM UNI 3.0, 3.1, 4.0 or ITU-T
Q.2931
The AtmSvc$etUp field contains all the set up message parameters required to set up the ATM SVC comfnection.
E.3.2 IP resourcedescriptor definition
The IP resoufce descriptor is requested by the server to indicate that IP data is being transported. Table E.7 defines
the format of the-HPreseuree-deseriptor
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Table E.7 — IP resource descriptor

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

The sourc

elpAddress field indicates the IP address of the device, which is sending the .IP messages.

Hefines these

The sourcglpPort field indicates the port, which the data will be transmitted from:
The destirjationlpAddress field indicates the IP address of the device to which the IP messages are gent.
The destinationlpPort field indicates the port, which the data will be transmitted to.
The ipProtocol field indicates the protocol, which is being carried over this IP stream. Table E.8
protocol types:
Table E.8 — IP protocol types
ipProtocol Value Description

reserved 0x0000 ISO/IEC 13818-6 reserved.

TICP 0x0001 Indicates that TCP is being carried over IP.

ybrP 0x0002 Indicates that UDP is being carried over IP.

reserved 0x0003 - Ox7fff | ISO/IEC 13818-6 reserved.

user defined 0x8000 - Oxffff | user defined
E.3.3 AtmVcConnection resource descriptor definition

The AtmV

AtmVcCon

CConnection resource descriptor describes an AtmVcConnection. Table E.9 defines the
hection resource descriptor.

format of the

Table E.9 — AtmVcConnection 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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F.1 Introd

Annex F
(informative)

ISO/IEC 14496 content carried over an ETS 300 401 system

uction

This Annex describes how to manage and deliver an MPEG-4 service inside an ETS 300 401 system,wi
known underjthe name DAB (Digital Audio Broadcast). It details the format of the MPEG-4 informatién,tg

in the DAB
DAB system.

Furthermore
Broadcast D
described in A

For interpretd

14496-1:2001,

F.2 ISO/IH
This section
ObjectDescri
data specifie

describes a method on how to specify the ISO/IEC 14496 stream indication in the ETS 300 401 Service |

F.2.1 Over

In an ETS 3
(MSCQC). In the
the elementa
specific trans

The transmis

dedicated to
larger data af

F.2.1.1 Stre|

nrultiplex and provides a walkthrough of the different aspects when carrying MPEG34-con

the DAI procedures are mapped to the information flows in a DAB systems consider
MIF and hence, giving an example of one possible implementation of, such a Broadcas
Annex B.2.

tion of the syntax definitions in the subsequent sections refer to the” specification of SDL
clause 12.

FC 14496 content embedded in an ETS 300401 multiplex

describes a way to transmit in an ETS:\ 300 401 multiplex the
ptorStream, SceneDescriptionStream, ClockReferenceStream and audio-visual element
 in ISO/IEC 14496-1:2001, ISO/IEC 1449622:1999 and ISO/IEC 14496-3:1999 . This d

view of ETS 300 401 payload transmission

DO 401 multiplex, the payload!data is transmitted in the subchannels of the Main Servig
sense of ETS 300 401 the:MPEG-4 content forms a service which is defined by its comp
y streams, that can be transmitted in different subchannels. Each subchannel can choose
Mmission modes, i.e. either Stream Mode or Packet Mode.

sion mode is chosen according to the characteristics of the payload data. Whereas Pack

hsynchronous'data transmission Stream Mode provides for transparent, synchronous trans
hounts.

am Mode

ich is well-
be carried
ent over a

ng it as a
t DMIF as

in ISO/IEC

InitialObjectDescriptor,

hry stream
lause also
hformation.

e Channel
bnents, i.e.
one of two

et Mode is

mission of

For transmisgi

logical frames. Each loglcal frame consrst of a regular data bursts of a predeflned duratlon (24ms normally) that can
be recovered at the receiver site. The available data rate per sub-channel is fixed to multiples of 8 kbit/s. 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

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 data
heager graup CRC
Figure F.1 — Structure of the MSC data group

F.2.1.2.1 [Semantics
MBC dat al group header -is defined in subclause 5.3.3.1 of ETS 300 401
Sessi on |header - is defined in subclause 5.3.3 of ETS 300 401
MBSC dat g group data field —is defined in subclause 5.3.3.3 of ETS 300 401; here to be usefl for ISO/IEC

14496 pay

MSC dat 4

F.2.2 O

Each ISO/IEC 14496 elementary stream has amassociated ES_Descriptor as part of an ObjectDescr

in ISO/IEC
stream sug

The Initial(
access infq

F.2.21 In

The Initiald
received 4
InitialObjeq
DataField

oad, e.g., SL-packetized streams or InitialObjectDescriptorDataFields

group CRC- is defined in subclause 5.3.3 of ETS 300 401

ject descriptor encapsulation

14496-1:2001, subclause 8.6.2. fhe ES_Descriptor contains information of the associatg
h as the decoder configuration; St packet header configuration, IP information etc.

DbjectDescriptor is treated jdifferently from the subsequent ObjectDescriptors, since it hal
rmation and it has to be retrieved as the first ObjectDescriptor at the receiving terminal.

itialObjectDescriptorDataField

DD shall be retransmitted periodically in broadcast applications to enable random access, 8
t the receiving terminal without transmission errors. For these purposes, the transm
tDescriptor in InitialObjectDescriptorDataFields (InitialOD-DataField) is defined here. T
consists of the version_number, the InitialObjectDescriptor and a DABStreamM3

DABStrea

ptor specified
d elementary

5 the content

nd it must be
ission of the
he InitialOD-
pTable. The

hMapTable is specified in subclause F.2.2.3.

Since its data rate may vary significantly the InitialOD-DataField is transmitted in one Packet Mode subchannel of
the ETS 300 401 Main Service Channel. Hence, for transport the InitialOD-DataField must be packed into one MSC

data gro

up 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 8191 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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