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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 IS

International

In the field o

O-andHECatsotakepartin-the-work:
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part\3.

information technology, ISO and IEC have established a joint technical committee, 1SO

Draft Internatjonal Standards adopted by the joint technical committee are circulated to nafional bodieg

Publication a:

International
technology, S

ISO/IEC 1449
objects:

— Partl: S
— Part2: V
— Part3: A

— Part4: C

b an International Standard requires approval by at least 75 % of the nationallhodies casting
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The digital
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on

technology has transformed the generation, storage and communication of information. With this, the
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 M
characterig
Application
interactive
into sessio
services. H

ultimedia Integration Framework (DMIF) allows each delivery technology to be used for its unique
f f teatt - ift f r the DMIF-
Interface (DAI) in a way that it satisfies the requirements for both broadcast, local sterage and remote
scenarios while maintaining uniformity across all cases. By including the ability to bundl¢ connections
ns DMIF enables network operators to apply appropriate billing policies in the provision pf multimedia
y adopting QoS metrics which relate to the media and not to the transport mechanism, DMIF hides the

delivery teghnology details to applications. These unique features of DMIF give multimedia applicatign developers

what they
technology
assurance
goal, DMIR
concepts a

need in terms of permanence and richness beyond what is possible with each indiv|dual delivery
. With DMIF, application developers can begin to invest in commercial multimedia applications with the
that their investment will not be made obsolete by new delivery techinalogies. In order to fully reach its
needs "real" instantiation of its DMIF-Application Interface, and well’defined, specific mappings of DMIF
nd parameters into existing signalling infrastructures.

Vii
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Information technology — Coding of audio-visual objects —

Part 6:
Delivery Multimedia Integration Framework (DMIF)

1 Scope

This part

transparen
remote en(
In this part
O DMIF
O DMIF-
O URLSs
O DMIF

existin
O Inform

from s
2 Confo

2.1 Regyirements for conformance

DMIF coni
includes th
signalling

DMIF conf

2.2 DMIR

of ISO/IEC 14496 specifies the Delivery Layer of ISO/IEC 14496, which” allows a
Lly access and view multimedia streams whether the source of the streams’is located on
-system, the streams are available on broadcast media or they are on storage media.

of ISO/IEC 14496, the following aspects are covered:

communication architecture

Application Interface (DAI) definition

emantic to locate and make available the multimedi@streams

Default Signalling Protocol (DDSP) for remotéeJinteractive scenarios, and its related va
g native network signaling protocols

ation flows for player access to streams on remote interactive end-systems, from broadq
torage media

mance

ormance is only" requested at the boundary of the equipment implementing a DMIF |
e syntax andtsemantics of the particular Control protocol selected for a particular networ
hessages),as.well as the compliance to the mappings defined for broadcast and local stora
prmaneesspecifications is provided in ISO/IEC 14496-4.

-Application Interface

pplications to
AN interactive

fiations using

ast media or

nstance. This
k (e.g., DMIF
je systems.

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,
guery 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.


https://iecnorm.com/api/?name=16649e0315acdb057324e11c06c343a7

ISO/IEC 14496-6:1999(E) © ISO/IEC

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 part of

ISO/IEC 14496 cannot be tested for conformance, but may still be evaluated at the DAI Reference Point.

3 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of

this part of ISOHEC-1t4496—For—tdhated |cfmcnbc3, aubacqucnt amendments to;—ot revistons uf, at of these
publications do not apply. However, parties to agreements based on this part of ISO/IEC 14496 are-eAgouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated |below. For
undated refefences, the latest edition of the normative document referred to applies. Members of ISP and IEC
maintain registers of currently valid International Standards.

ISO/IEC 13818-6:1998, Information technology — Generic coding of moving pictures™and associgted audio
information — Part 6: Extensions for DSM-CC.

ISO/IEC 14496-1:1999, Information technology — Coding of audio-visual objects<~ Part 1: Systems.

ETS 300 401{1997, Radio broadcasting systems: Digital Audio Broadcasting-(DAB) to mobile, portabl¢ and fixed
receivers.

IEEE 802:1990, IEEE Organization Unique Identifier.

ITU-T Recommendation Q.2931:1995, B-ISDN User Network-Interface Layer 3 Specification for Basic [Call/Bearer
Control.

ITU-T Recommendation E.164:1991, Telephone Network and ISDN Operation, Numbering, Routing and Mobile
Services: Numbering plan for the ISDN Era.

RFC1738:1994, Uniform Resource Locators (URL).

4 Definitiops

For the purpases of this part of ISOHEC 14496, the following definitions apply.

4.1 Associatipn Tag: In the ‘eontext of this specification an Association Tag is used to identify elements within a
Network Sesgion with upiguie end-to-end significant values.

4.2 Channel: | Is thesentity over which a DMIF User sends or receives data.

4.3 Delivery layer: The layer of an ISO/IEC 14496 terminal that abstracts the delivery mechanism used|to store or

transmit streaming data and associated control information.

4.4 DMIF-Application Interface:

4.5 DMIF Default Signalling Protocol (DDSP):

A session level protocol for the management of

Is the interface between an application (DMIF User) and the Delivery layer.

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.

4.7 DMIF-Network Interface:

the delivery s

upport.

Is a semantic API that abstracts the signalling between DMIF peers irrespectively of
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4.8 DMIF peer: a shorthand for "peer DMIF Instance”.
4.9 DMIF User: Is the application that exploits the functions offered by the Delivery Layer through the DAI.

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

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

4.12 Network Session: An association between two DMIF peers providing the capability to group together the
resources needed for an instance of a service. The Network Session is identified by a network-wide unique ID. A
Network S¢ssion could group one or more Service Sessions.

4.13 Servige: Is an entity identified by a Service Name (opaque to DMIF) which responds to DAL primifives.
4.14 Servige Session: A local association between the local DMIF Instance and a particulas service.

4.15 Trangmux Channel: A native network transport channel: it includes the transportiprotocol stack that is directly
supported |by the signalling means of the network. It provides the basic transport stack element that DMIF may
complement with additional multiplexing or protection tools.

5 Symbols and abbreviations

CAT: Chamnnel Association Tag

DAI: DMIFApplication Interface

DDSP: DMIF Default Signalling Protocol
DS: DMIF Bignaling

DNI: DMIFNetwork Interface

QoS: Qualjty of Service

TAT: Trangmux Association Tag

URL: Univgrsal Resource Locator

6 Organjzation-of this part of ISO/IEC 14496

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

Clause Definition

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

9 The remote interactive scenario - In this clause the additional requirements due to a remote
interactive scenario are considered.

10 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.
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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.

11 The DMIF-Network Interface (informative) - The DMIF-Network Interface (DNI) is a semantic API that
abstracts the signalling between DMIF peers irrespectively of the delivery support. The DNI is
informative, and is introduced in support to the description of the DMIF Signalling Protocol.

12 Control Plane mappings - This clause describes the mappings of the DNI primitives 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 DMIH signalling
messages, usually carried opaque to native signalling in a dedicated channel). These spgcifications
ensure that different implementations of a DMIF Instance interoperate.

13 Terminal Capability Matching — Specifies how DMIF determines compatibility between DMIF
terminals.
Annex A Overview of DAI and DNI parameters (informative) - This Annex provides the glue to link concepts

and parameters as defined in DAI and DNI.

Annex B Information flows for DMIF (informative) - This Annex defines-the scenarios for remote|interactive
end-system, broadcast and local storage DMIF implementations.

Annex C Use of URLs in DMIF (informative) - This Annex defines the URL schemes currently suppqrted.

Annex D Protocol error recovery (informative) — This Annex‘specifies the state machine for the trarjsactions in
the DMIF Signalling Protocol.

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

Annex F ISO/IEC 14496 content carried.@ver 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 DMIE-Application Interface.

Annex G Patent statement (informative).

7 Compliapce terms

Table 1 defings the meaning of terms used in this part of ISO/IEC 14496.

Table 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
the color blue is not acceptable for the widget.

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 should be blue.”
Means that blue is the preferred color for the widget but, if blue is not possible, other colors are
acceptable.
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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 be blue, however it is allowable to use
that color if necessary.

may Means that an item is optional. For example, the phrase “The widget may be blue.” Means that it is
allowable to use blue as the widget color.

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

8 DMIF overview

8.1 ISO/IEC 14496 terminal architecture

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

Sync Laye

media aware

de

Iivery unaware

ISQ/IEC 14496-2 Visual
ISQ/IEC 14496-3 Audio

media unaware

de

ivery unaware

ISQ/IEC 14496-1 Systems

Compression Layer

Sync Layer

media unaware

de
1SC

The Comp
14496-2 4

ivery aware
/IEC 14496-6 DMIF

hierarchicg

Delivery Layer

Figure 1 — ISO/IEC 14496 terminal architecture

essiofntayer performs media encoding and decoding of Elementary Streams and is specifi
nd/JSO/IEC 14496-3; the Sync Layer manages Elementary Streams and their synchr
| relations and is specified in ISO/IEC 14496-1; the Delivery Layer ensures transparent acc

Elg
Str
Inte
(ES

DM
Apj
Intq
(DA

Compression
unaware; the
aware.

mentary
bam
prface

51)

IF
blication
prface

Y

bd in ISO/IEC
bnisation and

PSS to content

irrespective of delivery technology and is specified in this part of ISO/IEC 14496.

The boundary between the Compression Layer and the Sync Layer is named Elementary Stream Interface (ESI)

and its minimum semantic is specified in ISO/IEC 14496-1.

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 objectives of DMIF

The Delivery Multimedia Integration Framework has a number of objectives:

» to hide the delivery technology details from the DMIF User
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to manage real time, QoS sensitive channels

to allow service providers to log resources per session for usage accounting

to ensure interoperability between end-systems

DMIF defines a communication architecture that hides the details of the delivery technologies below an interface
that is exposed to the application, called the DMIF-Application Interface (DAI). Delivery technologies include
transport network technologies (e.g., the Internet, or an ATM infrastructure), as well as broadcast technologies and
local storage technologies.

The DAI separates the delivery aware and delivery unaware layers of the ISO/IEC 14496 terminal architecture. In

the case of t
however, its (
applications.

The DAl is a
syntax is spe
moreover onl

DMIF takes i
resources pe
In the case
Signalling Prg

By adapting t
the DMIF Ins

Other netwo
preserved, bt

8.3 The DM

The integrati

technology and the storage technology; this is shawn in Figure 2.

ansport 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/IECy14

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

Nto 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 networks it derives a generic protocol to fulfil(the requirements (the DM
tocol — DDSP).

he generic protocol to the native network signalling meeghanisms, DMIF fully specifies the b
tances operating on particular network environments, thus ensuring interoperability for th
k environments and protocol implementations arévnot prevented, as far as the DAI fun
t are out of the scope of this specification.

IF communications architecture

bn framework of DMIF covers three anajor technologies, interactive network technology,

DMIF

The multimedia content delivery integration framework

bplications,
496 based

upport. No
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fders to log
g policies.
IF Default
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Figure 2 — DMIF addresses the delivery integration of three major technologies
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Figure 3 represents the DMIF communication architecture. The shaded boxes clarify what are the boundaries of a
DMIF implementation: this part of ISO/IEC 14496 normatively specifies the behaviour of a DMIF implementation at
those boundaries, while the additional modelling and definitions which apply to elements internal to the shaded
boxes have only informative value.

The DMIF architecture is such that applications that rely on DMIF for communications do not have to be concerned
with the underlying communications method. The implementation of DMIF takes care of the delivery technology
details presenting a common interface to the application.

Figure 3 depicts the above concept. An application accesses data through the DMIF-Application Interface,
irrespective whether such data comes from a broadcast source, from local storage or from a remote server. A
Delivery layer implementation allows the concurrent presence of more than one DMIF Instance. When requesting a

specific s¢
Instance tg
to be take
delivered t
entering tk
Originating
and to spe

DMIF sepj
delivery te
Interface -
modules. T
network sp

DNI primiti
network reg
interacting
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rvice the Application supplies a URL that allows the Delivery layer to determine the app
activate. The DMIF Instances will then translate the Originating Application requests jnto)s
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Figure 3 — DMIF communication architecture

the concurrent presence of one or more*DMIF Instances, each one targeted for a particu
N order to support in the same terminal multiple delivery technologies and even multiplg
bcal storage, remote interactive)., Multiple delivery technologies may be activated by
hich could therefore seamlessly-manage data sent by broadcast networks, local file sy
ctive peers.

bmputational model

lication requests-the' activation of a service, it uses the Service primitives of the DAI (see
Service Session/In the case of a local storage or broadcast scenario, the DMIF Instance
N is part of.the indicated service; in case of interactive scenarios the DMIF Instance (
) peer and{Creates a Network Sessionwith it. The peer DMIF Instance in turn identifig
at runsthe service, and establishes a Service Session with it. Network Sessions have ng
Service* Sessions have instead local meaning. The Delivery layer maintains the associatig

DMIE- Instance uses the native signalling mechanism for the respective network to creat

ar delivery
scenarios
the same
stems and

Clause 10),
ocates the
ontacts its
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twork-wide
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lling). The

application peers then use this session to create connections that are used to transport application data (e.g.,
ISO/IEC 14496 Elementary Streams).

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.
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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 communication 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: a communication path
between the Originating DMIF peer and the Target DMIF Peer is established in the control plane (2)

The Target DMIF peer identifies the Target Application and forwards the service activation request: a
communication path between the Target DMIF peer and the Target Application is established in the control plane

3)

The peer i\pplications create channels (requests flowing through communication paths 1, 2 and_8).|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 DMIR QoS model

This part of ISO/IEC 14496-while it specifies the QoS traffic parameters for a given stream at the DAl (e.g., bitrate,
maximum fccess unit size,.7..), 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 adminigtrative policy
imposed by a givernrimplementation, e.g., choose best-effort for all channels, or guaranteed service forfall channels.

8.6 The Yser.Plane in the Delivery Layer

Figure 5 illustrates the User Plane in an ISO/TEC 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
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 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
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configuration of the remaining portion of the protocol stack is achieved through the usage of DMIF signalling with
DMIF Descriptors.

Figure 5 provides 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 carried over a
native transport.

T T T T TElementary Streams T T

Sync Layer
[FlexMux Chann% ( SL-Packetized Streams DMIF-Application Interface

SL | |SL | SL L L

2]
2

Cofigured by
ISO/IEC 14496-1
(MPEG-4 Systems)

L
[ FlexMux | [ FlexMux | optional use of| l

FlexMux Tool
TransMu Channéﬁl( FlexMux SIreams

Delivery Layer

Configured by
ISO/IEC 14496-6
(MPEG-4 DMIF)

(PES)
AAL5 H223 DAB
TCP UDP MPEG2?
P P TS ATM GSTN mux v

I A

TransMux Streams

NOTE Thq figure shows a number of relevant protocohstacks, that are, however, not all fully specified in|this part of
ISO/IEC 14498.

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

9 Remote finteractive scenario

9.1 Additiofal requirements
9.1.1 Introdyction

This subclauge only focuses on the Remote Interactive scenario, and defines the common features that pach DMIF
Instance for quch asseenario should implement. These common features take care of the requirement of facilitating
the possible gvolution to Heterogeneous Networks and of allowing service providers to log resources ger session
for usage ac¢ounting, in order to facilitate the implementation of appropriate billing policies. Valid DMIR Instances
may however ignore these requirements.

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.

10
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ies are out of the scope of this specification.
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Figure 6 — A Network Session shared by multiple Service Sessions

ication only targets homogeneous networks; however, possible evolution to Heterogene

within the context of the ISO/OSI layers

psitions the DMIF-Application Interface innthe DMIF architecture shown in Figure 3 and
shown in Figure 4, and highlights the role 'of Delivery Layer with respect to the 1ISO/OSI I3
brforms Session Layer functions, andcthe DMIF-Application Interface corresponds to a Se|
nt. The DMIF control primitives at the DMIF-Application Interface capture parameters that a
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10 The DMIF-Application Interface
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SSAP = Session Service Access Point TSAP = Transport Service Aecess Point

Figure 7 — Position of the DMIF-Application Interface in the DMIF architecture

plication Interface (DAI) is a semantic APl.that allows the development of applications trapsparent to
 delivery technologies. By using thelDAI, an application could seamlessly access cdntent from
works, from local storage devices andfrom remote end-systems.
Antics is normative.

impose any programming+language, nor syntax (e.g., the exact format for specifying @ particular
within the bounds of its:semantic definition — or the definition of reserved values), except for the URL

hex C. Moreover the:DAI provides only the minimal semantics for defining the behaviour of DMIF.

mentation of the_DAI needs more than what is specified here (e.g., methods to initiglise, reset,
estroy, query-the status, register services ...). Most of these aspects, as well as the detailed syntax,
d on the-language binding and on the implementation (part of an operating system, or g separate
bet of separate libraries, or a combination of the above, or ...; and for the syntax: synchronous or
5 implementation, callback functions or events or a polling technique, ...). Moreover such details have
the-DMIF model, and are therefore out of the scope of DMIF.

It is worth mentioning that this interface is available to any application, not just ISO/IEC 14496-1 (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:

12
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O Service primitives, which deal with the Control Plane, and allow the management of Service Sessions (attach
and detach);

0 Channel primitives, which deal with the Control Plane, and allow the management of channels (add and delete);

0 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.

ion Interface,
ity of Service
cified, not the

196, only the

5 instead fully

compute the
lar TransMux

ned and their

10.2 Common semantic elements
10.2.1 QAS Descriptor
Two QoS Pescriptors are defined in this part of ISO/IEC 14496: one is used at the.BMIF-Applical
another one is used at the DMIF-Network Interface. Both are intended to specify thetransport” Qua|
for an indijidual Elementary Stream, however only the traffic parameters (e.g., bitrate) have been spe
performange parameters (e.g., delay, loss probability, ...).
The exact|syntax of the QoS_Descriptor used at the DAI is not specified.in this part of ISO/IEC 14
semantic ig given.
The exact pyntax of the QoS_Descriptor used at the DNI and in the messages through the network i
specified i subclause QoS Descriptors.
DMIF may| aggregate multiple Elementary Streams and_ carry them into a single TransMux, and
aggregate [transport” QoS. DMIF will then further map the “transport” QoS requirements for a particy
into specific “network” QoS.
The QoS_Descriptor shall be able to carry a number of QoS metrics. The set of metrics currently def
semantic i summarized in Table 2.
Table.2—~ISO/IEC 14496-6 defined QoS metrics
QoS Metric Semantic Description

PRIORITY Priority for the stream

MAX_AU_SIZE Maximum size of an AU

AYG_BITRATE Average bit rate

MAXBITRATE Maximum bit rate

10.3 DMIF-Application Interface primitives

This subclause lists the primitives specified for the DMIF-Application Interface, and describes the parameters used.
The only parameter with fixed syntax is the URL defined in Annex C. The C++ like formalism used to describe the
primitives only aims at capturing their semantic meaning. IN and OUT keywords allow to clearly distinguish the
parameters provided to the other side of the interface from those returned from it; by no means they are meant to
force a synchronous implementation. The loop() construct allows to concisely represent an array of elements.

13
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The primitives are:

DA_ServiceAttach (IN: URL, uuDatalnBuffer, uuDatalnLen; OUT: response, serviceSessionld,

utBuffer, uuDataOutLen)

response, uuDataOutBuffer, uuDataOutLen)

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

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

© ISO/IEC

DA_ServiceAttachCallback (IN: serviceSessionld, serviceName, uuDatalnBuffer, uuDatalnLen; OUT:

0
uuDataO
0
U
U
U
loop(res
0 DA Cha
uuDatalr
0 DA Cha
0 DA Cha
0 DA _Use
0 DA _Use
0 DA_Datg
0 DA_Datg

The parametg

channelHand
services the
channelHand
DMIF User. 7
affect this intg

direction: In
DOWNSTRE

URL: is a str
protocol port
remaining pa
information o

DA _ChahnelAdd (IN: serviceSessionld, loop(qosDescriptor, direction, uuDatalnBuffer, uuDatalnLen)
onse, channelHandle, uuDataOutBuffer, uuDataOutLen ))

nnelAddCallback (IN: serviceSessionld, loop(channelHandle, qosDescriptor, direction, uuDa
Len); OUT: loop(response, uuDataOutBuffer, uuDataOutLen))

nnelDelete (IN: loop(channelHandle, reason); OUT: loop(response))
nnelDeleteCallback (IN: loop(channelHandle, reason); OUT: loop(respanse))
Command (IN: loop(channelHandle, uuDatalnBuffer, uuDatalnLény))
CommandCallback (IN: loop(channelHandle, uuDatalnBuffer, uuDatalnLen))
(IN: channelHandle, streamDataBuffer, streamDatalken)

Callback (IN: channelHandle, streamDataBuffer, :stteamDatalen, errorFlag)
brs have the following semantics:

e: is alocal identifier that uniquely identifies a channel in the application space, no matter,
application attaches to, or how many-DMIF Instances it is using. In this interface speci
e parameter is set by the DMIF dnstance, however it would be also acceptable if it were
[he algorithm used by the DMIFInstance (User) to set the channelHandle is a matter tha

rface.

dicates the direction, of the channel, either UPSTREAM i.e., from the receiver to the
AM i.e., from the sender to the receiver.

ng that identifies-the location the service as well as the service name. The local DMIF pee
on (<scheme=) of the URL in order to identify and activate the appropriate DMIF Ins
t of the JRL represents the service locastion. URLs shall be absolute. Refer to Annex
N the usage of URLs in DMIF, including the list of allowed URL schemes.

OUT:

talnBuffer,

how many
ication the
set by the
it does not

sender or

r strips the
tance; the
C for more

htaBuffer.

errorFlag: is

a flag that indicates whether an error has been detected (but not corrected) on the streamD

gosDescriptor:

requested for

serviceName:

serviceSessionld:

that particular stream. Its semantic definition is given in subclause 10.2.1.
at the target DMIF peer it identifies the actual service.

is a local identifier that uniquely identifies a Service Session in the application space

is a parameter set by the DMIF User containing the complete description of the Quality of Service

, o matter

how many services the application attaches to, or how many DMIF Instances it is using. In this interface
specification the serviceSessionld parameter is set by the DMIF Instance, however it would be also acceptable if it
were set by the DMIF User. The algorithm used by the DMIF Instance (User) to set the serviceSessionld is a matter

that does not

streamDataBuffer:

affect this interface.

is the actual Data Unit generated by the DMIF User.

streamDatalen : is the length of the streamDataBuffer field.

14
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the local peer to the remote peer.

uuDatalnLen: is the length of the uuDatalnBuffer field.

uuDataOutBuffer: is an opaque structure providing upper layer information; it is transparently transp

DMIF from

the remote Peer to the local Peer.

uuDataOutLen: is the length of the uuDataOutBuffer field.

response:

a code identifying the response.

is an opaque structure providing upper layer information; it is transparently transported through

orted through

reason: a

10.4 DM
10.4.1 DA

DA S
uuDat

This primi
unambigug
used (i.e.
scenarios)
to as servi

The DMIH
informatiory
in Broadca

The target
opague to
uuDataOut

In case of
DMIF User

10.4.2 DA

DA_S
uuDat

This primit

code identifying the reason.

F-Application Interface semantics
| ServiceAttach ()
prviceAttach  (IN:  URL, uuDatalnBuffer, uuDatalnLen; OUT: présponse, sery

hOutBuffer, uuDataOutLen)

usly identified by its URL which conveys information for identifying both the delivery tech
protocol), the address of the target DMIF peer (this may\have different meanings in
and the name of the service inside the domain managed hy the target DMIF peer -which is
eName .

User might provide additional information sueh™“as client credentials in uuDataln: t
is opaque to the Delivery layer and is only consusmed by the target DMIF User (which is log
St and Local Storage scenarios).

DMIF User might in turn provide additional information in uuDataOut : this additional

the Delivery layer and is only consumed by the local DMIF User. In an ISO/IEC 14496 4
shall return a single Object Descriptor or Initial Object Descriptor if required by the context

should refer to in subsequentinteraction through the DAI regarding this Service Session.

| ServiceAttachCallback ()

brviceAttachCallback (IN: serviceSessionld, serviceName, uuDatalnBuffer, uuDatalnLen; Ol
hOutBuffer, yuDataOutLen)

ve is issued by the target DMIF Instance to the appropriate target DMIF User as identifie

serviceNar

iceSessionld,

ive is issued by a DMIF User to request the initialization -of “a Service Session: the service is

nology being
the different
then referred

nis additional
ally emulated

nformation is
pplication the
of this call.

a positive response , the serviceSessionld parameter contains the Service Session ideftifier that the

UT: response,

0 through the

ne field. The steps involved in identifying the appropriate DMIF User and delivering the primitives to it

are out of tre scope of this specification.

The target DMIF Instance also provides the serviceSessionld parameter, that contains the Service Session
identifier that the target DMIF User should refer to in subsequent interaction through the DAI regarding this Service

Session.

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

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 negative response , the serviceSessionld becomes invalid at the target DMIF Instance.

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

15
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10.4.3 DA_ServiceDetach ()

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

© ISO/IEC

This primitive is issued by a DMIF User to request the termination of the service identified by serviceSessionld ; a

reason shoul

d be specified. The DMIF Instance returns a response .

10.4.4 DA_ServiceDetachCallback ()

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

o dccund by tha tarant NAMIE bnctaneon t0 infarnn thn tarant NMAMIE Lleny that tha camiann 10
T TSSOUC U Oy thic g T o Tiotor T toO— T iToT T e targtt JCT ot taric—SCTvict—Tg

entified by

This primitive
serviceSessi(

10.4.5 DA_CQ

DA_Cha

L4041

nld has been terminated due to the reason reason . The target DMIF User returns a respo

hannelAdd ()

nnelAdd (IN: serviceSessionld, loop(qosDescriptor, direction, uuDatalnBuffes,  uuDatalnL

loop(response, channelHandle, uuDataOutBuffer, uuDataOutLen))

This primitive
a particular S

Each channe

is issued by a DMIF User to request the addition of one or more end-to/end channels in the
ervice Session identified by serviceSessionld .

is requested by providing an (optional) gosDescriptor and a direction

The local DMIF User might provide additional information for each requested channel in uuDataln . This

information g
ISO/IEC 1444

For each req
identifier that

10.4.6 DA_CQ

DA_Cha
uuDataln

This primitive
serviceSessi(

For each reg
provides the
to in subsequ

The target D
through the |

opaque to the Delivery layer and is only consuméd)by the target DMIF User. In the
6 application the uuDataln shall always be present:

ested channel, in case of a positive response®,“the channelHandle parameter contains t
the DMIF User should refer to in subsequent.irteraction through the DAI involving this chan

hannelAddCallback ()

Len); OUT: loop(response, udDataOutBuffer, uuDataOutLen))

is issued by the target. DMIF Instance to the appropriate target DMIF User as identified
nid field, to inform.the target DMIF User that the addition of channels is requested.

uested channell_the target DMIF Instance provides the direction to the target DMIF U
channelHandle parameter, that contains the channel identifier that the target DMIF User S
ent interaction through the DAI involving this Channel.

MIF Jser (the Application Executive running the service) might also receive additional
ubDataln field. In the case of an ISO/IEC 14496-1 based application the uuDataln shall

present and

haycontain the Elementary Stream ldentifier -ES _ID-.

nse .

en); OUT:

context of

additional

case of an

he channel
nel.

nnelAddCallback (IN: serviceSessionld, loop(channelHandle, qosDescriptor, direction, uuDatalnBuffer,

hrough the

ser. It also
hould refer

nformation
always be

For each requested channel, the target DMIF User returns a response . In case of a negative response , the

channelHand

le becomes invalid at the target DMIF Instance.

10.4.7 DA_ChannelDelete ()

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

This primitive is issued by a DMIF User to delete one or more channels as identified by channelHandle ; a reason
should be specified. The channels need not be all part of a single Service Session. The DMIF Instance returns a

response .
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10.4.8 DA_ChannelDeleteCallback ()

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

This primitive is issued by the target DMIF Instance to inform the target DMIF User that the channels identified by
channelHandle have been closed due to the reason reason . The target DMIF User returns a response .

10.4.9 DA_UserCommand ()

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

This primitive is issued by a DMIF User to send uuData that refers to channelsidentified by channelHandle . This

primitive is
10.4.10 D
DA U

This primit
channels ig

10.4.11 D
DA D
This primit
10.4.12 D
DA D
This primit

and provid

11 The
11.1 The

The DMIF
peers irres
mapped o
native sign
specificatid

The DMIF-

Intended to support the delivery of control information In the upstream direction.
A_UserCommandCallback ()

serCommandCallback (IN: loop(channelHandle, uuDatalnBuffer, uuDatalnLen))

entified by channelHandle .

A Data ()

bta (IN: channelHandle, streamDataBuffer, streamDatalen)

ve is issued by a DMIF User to send streamData in the channel identified by channelHand|
A_DataCallback ()

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

Ve is issued by the DMIF Instance to the appropriate DMIF User (identified through the chg
bs the streamData along with an errorklag for that channel.

DMIF-Network Interface

DMIF-Network Interfacejkey concepts

Network Interface (DNI) is a semantic API for the Control Plane. It abstracts the signalling b
pectively of thessupported delivery technologies. The parameters conveyed through the
to network dependent native signalling when possible. The parameters which cannot b
alling are gartied opaque to the native signalling in which case the necessary syntax is ¢
n. The mappings to native signalling standards are described in clause 12.

Network Interface comprises the following classes of primitives:

ve is issued by the target DMIF Instance to inform the target DMIF User that'there is uuDgta relative to

1%

nnelHandle )

etween DMIF
DNI are then
e mapped to
efined in this

0 Sessi

0O Servic

n primitives, wnicn allow the mahnadgement oT SessIons (Setup and reiease),

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

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

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

11.2 Common syntax elements

11.2.1 DMIF Descriptors

Table 3 describes the generic format of a DMIF Descriptor.
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Table 3 — General format of the DMIF Descriptor

Syntax

Num. Of Bytes

dmifDescriptor {
commonDescriptorHeader()

© ISO/IEC

descriptorDataFields()
}
commonDesgqriptorHeader T abte 2 defimes the format of the commonDescriptorHeader.
descriptorDataFields: Provides the actual descriptor data.
Table 4 — DMIF commonDescriptorHeader
Syntax Num. of Bytes
commonDescriptorHeader() {
DmifDescriptorType 2
DmifDescriptorLen 2
}
dmifDescriptqrType: Defines the specific descriptor being.carried. Table 5 defines the dmifDesc

defined in thig specification.

dmifDescriptqrLen:

Defines the total length in bytes of‘the descriptorDataFields() that follow.

Table 5 = DMIF Descriptor Types

iptorTypes

dmjfDescriptorType \alue Description
Reserved 0x0000 | ISO/IEC 14496-6 reserved.
UuDataDes¢riptor 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 [L4496-1.
MPEG4Syst|emsMuxCodeDescriptor 0x0004 | Supports MPEG-4 FlexMux MuxCodeTables as ¢lefined in
ISOQIEC 14496-1
Reserved 0x0005- | ISO/IEC 14496-6 reserved.
Ox(ffff

11.2.1.1 uuDataDescriptor

This descriptor shown in Table 6 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.
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Table 6 — uuDataDescriptor

Syntax Num. Of Bytes

UuDataBuffer DmifDescriptorLen

uuDataBuffer: Carries the uuDataBuffer as exposed at the DAI.

11.2.1.2 \/:"\QCQE'QY'\AI |ynr.\:r‘ripfnr

This descr|ptor shown in Table 7 is used to indicate that no additional multiplex tool is used on tep of
TransMux [Channel it is being associated.

This descriptor is empty. The dmifDescriptorLen is zero.

11.2.1.3 NIPEG4SystemsFlexMuxDescriptor

This descriptor shown in Table 8 is used to identify a FlexMux-Channel Number as defined in ISO/IEC

FlexMuxChannelNumber: Pravides the number of the channel in the MPEG-4 FlexMux.

11.2.1.4 N

This descr!

Table 7 — BypassFlexMuxDescriptor

Syntax Num. Of Bytes

Table 8 — MPEG4SYystemsFlexMuxDescriptor

Syntax Num. Of Bytes

FlexMuxChannelNumber 1

IPEG4SystemsMuxCodeDescriptor

ptor shewn in Table 9 is used to carry the FlexMux MuxCodeTables as defined in ISO/IEC 1

Table 9 — MPEGA4SystemsMuxCodeDescriptor

6-6:1999(E)

the particular

14496-1.

4496-1.

MuxCodeTable:

Syntax Num. Of Bytes

MuxCodeTable DmifDescriptorLen

Systems ISO/IEC 14496-1.

Carries the FlexMux MuxCodeTables, whose syntax and semantics is defined in MPEG-4
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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 10 defines the format of the ddData() structure.

Table 10 — ddData() format

Syntax Num. of Bytes
ddData(){
dmifDescriptorCount 2
for(i=0;i<dmifDescriptorCount;i++) {
dmifDescriptor()
}
}

dmifDescriptqrCount : Indicates the total number of dmifDescriptor() structureswhich are included in thqg list.

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

11.2.3 Resoprce 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 defipes the format of the Resources() structuré.

Table 11\— Resources() format

Syntax Num. of Bytes

Resources(){
resourceDescriptorCount 2
for(i=0;i<resourceDescriptorCount;i++) {
ResourceDescriptor()

}

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

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 12 describes the general format of a DMIF Resource Descriptor.
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Table 12 — 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 definition.
Table 13 dgfines the format of the commonDescriptorHeader.

Table 13 — Format of the commonDescriptorHeader

Syntax Num. of Bytes

commonDescriptorHeader() {

resourceDescriptorType 2
resourcelLength 2
resourceDataFieldCount 2

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

typeOwnerValue 3

The resoufceDescriptorType field defines the specific resource being requested. The resourceDegcriptorTypes,
and their ¢orresponding descriptors, are specified in ISO/IEC 13818-6, subclause 4.7.5. Annex H provides an
extract fron thatsubclause, 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 resourcetengthfield defines the total tength of the TesourceDescriptorDatarietdsection, 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.

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

Annex E provides extracts from ISO/IEC 13818-6 that describe the resourceDescriptorDataField and the
resourceDescriptors that are useful to this part of ISO/IEC 14496.

11.2.4 QoS Descriptors

Two QoS Descriptors are defined in this part of ISO/IEC 14496: one is used at the DMIF-Application Interface,
another one is used at the DMIF-Network Interface. Both are intended to specify the “transport” Quality of Service
for an individual Elementary Stream, however only the traffic parameters (e.g., bitrate) have been specified, not the
performance parameters (e.g., delay, loss probability, ...).

The exact syntax of the QoS_Descriptor used at the DAI is not specified in this part of ISO/IEC 14496, only the
semantic is g|ven (in subclause 10.2.1).

The exact syptax of the QoS_Descriptor used at the DNI and in the messages through the network is ipstead fully
specified in this subclause.

DMIF may apgregate multiple Elementary Streams and carry them into a single fransMux, and cgmpute the
aggregate “transport” QoS. DMIF will then further map the “transport” QoS requirements for a particula TransMux
into specific “hetwork” QoS.

The QoS_Degcriptor shall be able to carry a number of QoS metrics. The set-of metrics currently defindd and their
semantic is symmarized in Table 14.

Table 14 — ISO/IEC 14496-6 defined QoS metrics

QoS Metric Semantic Description
PRIQRITY Priority~fer the stream
MAX| AU_SIZE Maximum size of an AU
AVG| BITRATE Average bit rate
MAX| BITRATE Maximum bit rate

Table 15 desgribes the generic format of the QoS Descriptor.

Table 15 — QoSDescriptor

Syntax Num. Of Bytes

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

QoS _QualifierTag 1
QoS_QualifierDataLength 1
QoS_QualifierData QoS_QualifierDataLength

streamPriority: Provides the priority of the channel. Lower values mean lower priority. Only the 5 least significant
bits are used (values range from 0 to 31). The 3 most significant bits are reserved.
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QoS_QualifierCount:
QoS_QualifierTag:

QoS_QualifierDataLength:

Identifies the metric type.

QoS_QualifierData: Provides the metric value.

The QoS_QualifierTag s are shown in Table 16.

ISO/IEC 14496-6:1999(E)

Provides the number of QoS metrics specified in the descriptor.

Is the length of the following metric value.

Table 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 an AU
AVG_BITRATE 0x42 Average bit rate
MAX_BITRATE 0x43 Maximum bit rate
Reserved 0x44-0x7f ISO/IEC{14496-6 Reserved
User defifed 0x80-0xff User\Private

Each QoS | QualifierTag is assigned the type and unit'to be used in the QoS_QualifierData as specified

Table\17 — metric data syntax

QoS_QualifierTag Type Unit
PRIORITY Byte Higher values mean higher priority
MAX_AU_SIZE Long Bytes
AVG_BITRATE Long Bits/Second
MAXSBITRATE Long Bits/Second

11.2.5 Direction parameter

Table 18 — 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 Reserved

in Table 17.
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11.2.6 Reason parameter

11.2.7 Resp

11.3 DMIF-

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

The optional
Callback) wit
primitive, as
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Table 19 — Reason codes
Value Description
0x0000 Reason Normal
0x0001 Reason Error
0x0002-0xO0fff ISO/IEC 14496-6 Reserved
0x1000-0xffff User Private
bnse parameter
Table 20 — Response codes
Value Description
0x0000 Response OK
0x0001 Response Error
0x0002-0xO0fff ISO/IEC 14496-6*Reserved
0x1000-0xffff User Private
Network Interface primitives
be lists the primitivestspecified for the DMIF-Network Interface and describes the paramgters used.
formalism used tordescribe the primitives only aims at capturing their semantic meaning. IIN and OUT
w to clearly distinguish the parameters provided to the other side of the interface from thoge returned
0 means theysare meant to force a synchronous implementation. The loop() construct allows to
fesent an afray of elements.
[Callback] construct indicates that there are always pairs of primitives (with and without the suffix
h jdentical parameters. A primitive without the ‘Callback’ is issued by the DMIF peer injitiating the
h ‘consequence the corresponding primitive with the ‘Callback’ is issued at the target DMIF peer (see

Walkthrough

n Annex B).

The primitives are:

O DN_SessionSetup[Callback] (IN: networkSessionld, calledAddress, callingAddress, compatibilityDescriptorin;
OUT: response, compatibilityDescriptorOut)

0 DN_SessionRelease[Callback] (IN: networkSessionld, reason; OUT: response)

0 DN_ServiceAttach[Callback] (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: response,
ddDataOut())

O DN_ServiceDetach[Callback] (IN: networkSessionld, serviceld, reason; OUT: response)
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loop(response, resources()))

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

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

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

DN_C

:\nnnlﬂnlnfn[(‘:\llhnnl{] (II\I' nnf\A/an{QnQeinnld, Innr\((‘AT’ rn:\enn); QUT: Innln(rncpnncn))

DN_TransMuxSetup[Callback] (IN: networkSessionld, loop(TAT, qosDescriptor; resources()); OUT:

DN_ChannelAdd[Callback] (IN: networkSessionld, serviceld, loop(CAT, gosDescriptor, direction, ddDataln());

DN_ChannelAdded[Callback] (IN: networkSessionld, serviceld, loop(CAT, qosDescriptor, direction, TAT,

DN_T

DN_U

The param

calledAddr]
DN_Sessic
DMIF whe
invoke dirg

callingAdd

compatibili
instead (of
syntactical

CAT: (Cha
Network S
It is ge
DN_Upstrg

ddDataln()
native sign
11.2.2.

ddDataOu{(): is amgpaque structure providing Delivery layer information; it is transparently transp

native sign
11.2.2.

ansMuxConfig[Callback] (IN: networkSessionld, loop(TAT, ddDataln()); OUT: loop(respons

serCommand[Callback] (IN: networkSessionld, loop(CAT, ddDataln()))

eters have the following semantics:

bss:  the network address of the Target DMIF peer. The,\Originating DMIF
nSetup, strips this addressing portion of a URL (see DAI definitions)*to identify the location
e a requested service resides. Depending on the form of the URL the originating DMIF pee
ctory service to obtain the calledAddress.

ess: the network address of the Originating DMIF peer; i.e. the peer issuing DN_Session§

yDescriptor:  in the case when native signalling: does not provide capability exchange, t
ague to native signalling) provides a descriptor to enable capability exchange between D
y defined in subclause DMIF Default signalling with Compatibility Descriptors.

innel Association Tag) is an Association Tag which uniquely identifies a channel end-tg
pssion (identified by networkSessionld) and is not changed during its lifetime within this Net
nerated locally at a DMIF peer prior to issuing a DN_DownstreamChar
amChannelAdd().

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

alling from the remote Peer to the local Peer. The generic syntax of such data is provided

peer,

)

issuing
of the Target
may have to

etup.

Nis parameter
MIF peers as

tend within a
vork Session.
nelAdd() or

brted through
in subclause

prted through
in subclause

direction:
parameter.

networkSessionld:

see DAI definitions in subclause DMIF-Application Interface primitives. See also subcla

peer prior to issuing DN_SessionSetup.

gosDescriptor:

Descriptors.

reason:
parameter.

use Direction

uniquely identifies a Network Session end-to-end. It is generated locally at the originating DMIF

see DAI definitions in subclause DMIF-Application Interface primitives. See also subclause QoS

see DAl definitions in subclause DMIF-Application Interface primitives. See also subclause Reason
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resources() : is a structure containing a count and a list of DSM-CC resource descriptors which are defined in
subclause 4.7 of ISO/IEC 13818-6. See also subclause Resource Descriptors.

response: see DAI definitions in subclause DMIF-Application Interface primitives. See also subclause Response

parameter.

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 DA definitions in subclause DMIF-Application Interface primitives.

TAT: (Transn
end-to-end w|
this Network

11.4 DMIF-

11.4.1 DN_S

DN_Ses
response

DN_Ses
OUT: res

DN_Session§

the very first gction performed in establishing a relation between two peers.

The calledAd
callingAddreg
wide unigue i

Upon receivir

compatibilityD
matching set

11.4.2 DN_S

DN_Ses

DN_Ses

thin a Network Session (identified by networkSessionld) and is not changed during (itsifg
Session. It is generated locally at a DMIF peer prior to issuing a DN_TransMuxSetup.
Network Interface semantics

essionSetup ()

, compatibilityDescriptorOut)

bionSetupCallback (IN: networkSessionld, calledAddress,” callingAddress, compatibilityD
ponse, compatibilityDescriptorOut)

betup() is issued by the Originating DMIF to establish a Network Session with the Target DN

dress is extracted by the URL provided by the DMIF User in the DA_ServiceAtt
s is automatically computed by the(Originating DMIF entity. The networkSessionld is
Hentifier assigned by the Originating-DMIF entity.

g the DN_SessionSetupCallback() the Target DMIF peer will analyze the set of tools desc
escriptorin
pf tools in the compatibilityDescriptorOut

essionRelease ()

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

bionReleaseCallback (IN: networkSessionld, reason; OUT: response)

DN_SessionH

nux Channel Association Tag) is an Association Tag which uniquely identifies a Transmltx Channel

time within

sionSetup  (IN:  networkSessionld, calledAddress, callingAddress, compatibilityDescriptorin; OUT:

bscriptorin;

IF. This is

ach(). The
a network

ibed in the

and reply to'the Originating DMIF peer with a response code and the indicgtion of the

Release() is issued by a DMIF peer to close all relations with the other peer. In nhormal con

ditions, it is

only invoked when all services related to the indicated networkSessionld have been already detached (see
DN_ ServiceDetach[Callback]).

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

After complet

ion of this procedure the networkSessionld is invalid.

11.4.3 DN_ServiceAttach ()

DN_ServiceAttach (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: response, ddDataOut())
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DN_ServiceAttachCallback (IN: networkSessionld, serviceld, serviceName, ddDataln(); OUT: response,
ddDataOut())

DN_ServiceAttach() is issued by the Originating DMIF to establish a Service Session with the Target DMIF. This
Service Session is established inside a previously established Network Session, identified by the
networkSessionld .

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 returlning of the DA_ServiceAttachCallback(), the Target DMIF peer will reply to the Originatif
with a regponse code.The ddDataOut() contains the uuData() provided by the DMIF Uset in
DA_ServicpAttachCallback().

g DMIF peer
return to the

11.4.4 DN_ServiceDetach ()
DN_SgrviceDetach (IN: networkSessionld, serviceld, reason; OUT: response)
DN_SprviceDetachCallback (IN: networkSessionld, serviceld, reason; OUTresponse)
DN_ServiceDetach() is issued by the Originating DMIF to detach a Servicé Session previously established with the
Target DMIF. This Service Session is identified by the serviceld jnside the Network Session ideptified by the
networkSegsionld .
Upon receiving the DN_ServiceDetachCallback() the Target DMIF peer will issue DA_ServiceDetachChpllback().
Upon retunning of the DA_ServiceDetachCallback(), the Target DMIF peer will reply to the Originating DMIF peer
with a response code.
After completion of this procedure the serviceld is-invalid.
11.4.5 DN_TransMuxSetup ()
DN_TransMuxSetup (IN: networkSessionld, loop(TAT, direction, qosDescriptor; resourges()); OUT:
loop(r¢sponse, resources()))
DN_TransMuxSetupCallbaek* (IN: networkSessionld, loop(TAT, direction, qosDescriptor; resoufces()); OUT:
loop(r¢sponse, resources()))
DN_TransMuxSetup().is-issued by the Originating DMIF to establish one or more Transmux Charjnels inside a
Network Session previously established with the Target DMIF. This Network Session is identified by the
networkSepgsionld ™\
The TAT |[s. @ Network Session wide unique identifier assigned by the Originating DMIF entity. The direction
determines-the-direction-ef-theFransm-Chanrel—Fhe-gosbeseriptor—isset-based-on-the-irformation contained in

oS CoTTotoT

the gosDescriptor s passed in the DA_ChannelAdd() and related to the Elementary Streams being carried in the
Transmux Channel. The resources() parameter contains the description of the network resources to be reserved
for the Transmux Channel.

Upon receiving the DN_TransMuxSetupCallback() the Target DMIF peer will possibly complete and update the
resources() parameter and reply to the Originating DMIF peer with a response code.

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

DN_TransMuxReleaseCallback (IN: networkSessionld, l0op(TAT); OUT: loop(response))
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DN_TransMuxRelease() is issued by a DMIF peer to close all logical channels making use of the one or more
indicated Transmux Channels. In normal conditions, it is only invoked when all logical channels related to the
indicated TATs inside the Network Session identified by the networkSessionld have been already detached (see
DN_ChannelDelete[Callback]).

Upon receiving the DN_TransMuxReleaseCallback() the Target DMIF peer will reply to the Originating DMIF peer

with a respon

After complet

se code.

ion of this procedure the TATs is are invalid.

11.4.7 DN_ChannelAdd()

DN_ChahnelAdd (IN: networkSessionld, serviceld, loop(CAT, direction, gosDescriptor, ddDataln()); OUT:
loop(response, TAT, ddDataOut()))

DN_ChapnelAddCallback (IN: networkSessionld, serviceld, loop(CAT, direction, gosDescriptor, ddDataln());
OUT: logp(response, TAT, ddDataOut()))

DN_Channel
The Service §

For each log
parameters [
channel. Ths
direction is
contains the
the informatid
the related ud

Upon receivin

Upon returnin
each logical

\dd() is issued by the Originating DMIF to open one or more logical channels inside a Serviq
bession is identified by the serviceld inside the Network Session identified by the networkSe

ical channel to be established, a tuple of parameters is provided, some of which is dg
assed in the DA _ChannelAdd() and related to the Elementary-Stream being carried in
CAT is a Network Session wide unique identifier assigned by the Originating DMIF
et based on the related direction parameter passed,in(the DA_ChannelAdd().The gosl
complete description of the Quality of Service requested for a particular channel and is se
n contained in the related qosDescriptor passed.in the DA_ChannelAdd(). The ddDataln
Data() provided by the DMIF User in the DA_ChannelAdd().

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
thannel established (or not established), a tuple of parameters is provided, some of which

from paramefers passed in the DA _ChannelAddCallback() and related to the Elementary Stream being

the logical ¢
DA_Channelj
Association T

11.4.8 DN_C

DN_Chal
OUT: log

DN_Cha
ddDatalr

nannel. ddDataOut() contains ‘the related uuData() provided by the DMIF User in re
\ddCallback() and the DMIR-descriptor containing the Flexmux information. The TAT ¢
ag of the Transmux Channel'carrying the logical channel (see DN_TransMuxSetup[Callbac

hannelAdded()

nnelAdded (IN: networkSessionld, serviceld, loop(CAT, direction, qosDescriptor, TAT, d
p(responsg; ddDataOut()))

hnelAddedCallback (IN: networkSessionld, serviceld, loop(CAT, direction, gosDescri
0)y QUT: loop(response, ddDataOut()))

e Session.
ssionld .

rived from
the logical
entity. The
Descriptor
t based on
) contains

).

F peer: for
is derived
carried in

urn to the

bntains the

D).

dDataln());

btor, TAT,

DN_Channel

AGded() 1S issued by the Originating DMIF to notity the Target DMIF peer that one or m

channels inside a Service Session were added. The Service Session is identified by the serviceld
Network Session identified by networkSessionld .

ore logical
inside the

For each logical channel 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 qosDescriptor contains the
complete description of the Quality of Service requested for a particular channel and is set based on the information
contained in the related qosDescriptor passed in the DA_ChannelAdd(). The ddDataln() contains the related
uuData() provided by the DMIF User in the DA _ChannelAdd() and the DMIF descriptor containing the Flexmux
information. The TAT contains the Association Tag of the Transmux Channel carrying the logical channel (see
DN_TransMuxSetup[Callback]).
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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))
DN_ChanrjelDelete() is issued by the Originating DMIF to close one or more logical channels.previous)y established
inside a Network Session. The logical channels are identified by their CAT inside the Network’ Sessiop identified by
the networkSessionld .
Upon receiving the DN_ChannelDeleteCallback() the Target DMIF peer will issue DA _‘ChannelDeleteallback().

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

NOTE $ince DA_ChannelDelete() may refer to channels in different\"Network Sessions there mgy be several
DN_ChannglDelete() primitives issued, one for each invoked Network Session.

11.4.10 DN_TransMuxConfig ()
DN_TransMuxConfig (IN: networkSessionld, loop(TAT,-ddDataln()); OUT: loop(response))
DN_TransMuxConfigCallback (IN: networkSessionld, loop(TAT, ddDataln()); OUT: loop(response))
DN_TransMuxConfig() is issued by the Originating DMIF to reconfigure one or more Transmux 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 DMIF peer will reply to the Originating DMIF peer
with a response code.

11.4.11 DN_UserCommand ()

DN_UperCemmand (IN: networkSessionld, loop(CAT, ddDataln()))

DN_UserCommandCallback (IN: networkSessionld, loop(CAT, ddDataln()))
DN_UserCommand() 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
networkSessionld .

Upon receiving the DN_UserCommandCallback() the Target DMIF peer will issue DA_UserCommandCallback().

NOTE the DA_UserCommand() user call returns immediately since there is no expected response.
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12 Control Plane mappings
12.1 Default syntax

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

The following DNI primitives are mapped into DMIF signalling messages:

DN_SessionSetup ()
DN_Sesg§ionRelease ()
DN_SeryiceAttach ()
DN_SeryiceDetach ()
DN_TransMuxSetup ()
DN_TransMuxRelease ()
DN_ChahnelAdd ()
DN_ChahnelAdded ()
DN_ChahnelDelete ()
DN_TransMuxConfig ()
DN_UsefCommand ()

OoO0o0ooDoogooogoao

12.1.1 Syntgx elements

12.1.1.1 Ge]:eral message format

All DMIF signalling messages have a common message: format. Table 21 defines the DMIF Signalling Message
format. This fprmat is called the DMIFSignallingMessage().

Table 21 — GeneralyFormat of DMIF Signalling Message

Syntax

DMIESignallingMessage(){

DsmccMessageHeader()
MessagePayload()
Padding()

The dsmccMésSageHeader is defined in the subclause DSM-CC message header.

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 22 defines the format of a DSM-CC message header as used for
MPEG-4 DMIF signalling messages.
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Table 22 — MPEG-2 DSM-CC message header format

Syntax Num. of Bytes

DsmccMessageHeader() {

protocolDiscriminator 1
dsmccType

messageld

transactionld

reserved

adaptationLength

messagelLength

NP o> ouPR

The protodolDiscriminator ~ field is used to indicate that the message is a MPEG-2 DSM-CC messagie. The value
of this field[shall be 0x11

The dsmc¢Type field is used to indicate the type of MPEG-2 DSM-CC message. Table 23 defineg the possible
dsmccTypegs.

Table 23 — MPEG-2 DSM-CC dsmccType,values

DsmccType Description
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.

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 transgctionld (field is used for session integrity and error processing and shall remain unique fpr a period of
time such |that thete” will be little chance that command sequences collide. The transactionld corjtained in the
request-copfirm_command pair shall be identical. Its format follows the normative definition in ISO/IEC [L13818-6.

The transacti mber. Figure

8 describes the format of the transactionld field.
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Bits
31 23 15 7 0
i |
L Transaction Number
bits 0-29
Transaction Id Originator
bits 30-31

Figure 8 — Format of transactionld field

The coding of the transactionld originator indication is described in Table 24.

Table 24 — MPEG-2 DSM-CC transactionld originator

Originator Description
0x00 Transactionld is assigned by the Session\Originator.
0x01 Transactionld is assigned by the other Peer.
0x02 not used for ISO/IEC 14496-6 DMIF signalling messages.
0x03 ISO/IEC 13818-6 Reserved.

The reserved| field is ISO/IEC 13818-6 reserved, This field shall be set to OxFF.
The adaptatignLength field shall be sette 0 for MPEG-4 DMIF signalling messages.

The messagdlLength field is used to-indicate the total length in bytes of the message following this field. [This length
includes the gadding required for 4.bytes alignment.

12.1.1.3 Megsage identifiers

Each message is ideftified by a specific messageld which is encoded to indicate the class and diregtion of the
message. The messageld is carried in the dsmccMessageHeader which is defined in subclause DSM-CC message
header. Figure 9 defines the encoding of the messageld fields used in DMIF signalling messages. Bit O |is the least
significant bitfandbit 15 is the most significant bit.

15/14|13|12/11{10,9|8|7|6|5|4|3| 2|1 |0 Bit

messag messag messag
Discriminator Scenario Type

Figure 9 — Format of DMIF Signalling messageld
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The messageDiscriminator

ISO/IEC 14496-6:1999(E)

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

The messageScenario field is used to indicate the message group to which the message belongs. Table 25
defines the possible values for the messageScenario field.

Table 25 — messageScenario field values

MessageScenario

Description

00 0000 0000

ISO/IEC 14496-6 Reserved.

00 0000 0001

SessionSetup

Most of th
issues a r¢

00 0000 0010

SessionRelease

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

00 0000 0110

Transmux Release

00 0000 0111

ChannelAdd

00 0000 1000

ChannelAdded

00 0000 1001

ChannelDelete

00 0000 1010

TransmuxConfig

00 0000 1011

UserCommand

00 0000 1100 -
0111111111

ISO/IEC 14496-6 Reserved.

10 0000 0000 -
1111111111

User\Defined Message Scenario

b control messages in this\part of ISO/IEC 14496 use a confirmation mechanism. When
pguest message, the receiver of that message issues a definite response to that message. There are

however spme cases which do_noet use this mechanism.

The mess3
for the mes

lgeType field is(used to indicate the directionality of the message. Table 26 defines the pqd
sageType field

Table 26 — messageType field values

MessageType Description
0000 Request Message.
0001 Confirm Message. This indicates that the message is
being sent in response to a Request message.
0010-1111 ISO/IEC 14496-6 Reserved.

Table 27 defines the messageld’s which are used in the DMIF signalling messages.

a DMIF peer

ssible values
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Table 27 — DMIF signalling messages

Command

messageld

ISO/IEC 14496-6 reserved

0x0000 - 0x000f

DS_SessionSetupRequest 0x0010
DS_SessionSetupConfirm 0x0011
ISO/IEC 14496-6 reserved 0x0012 - 0x001f
DS_SessionReleaseRequest 0x0020
DS_SessionReleaseConfirm 0x0021
ISO/IEC 14496-6 reserved 0x0022 - 0x002f
DS_ServiceAttachRequest 0x0030
DS_ServiceAttachConfirm 0x0031
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
ISO/IEC 14496-6 reserved 0x0052 - 0x005f
DS_TransMuxReleaseRequest 0x0060
DS_TransMuxReleaseConfirm 0x0061
ISO/IEC 14496-6 reserved 0x0062 - 0x006f
DS_ChannelAddRequest 0x0070
DS_ChannelAddConfirm 0x0071
ISO/IEC 14496-6 reserved 0x0072 - 0x007f
DS_ChannelAddedRequest 0x0080
DS_ChannelAddedConfirm 0x0081
ISO/IEC+14496-6 reserved 0x0082 - 0x008f
DS_ChannelDeleteRequest 0x0090
DS -ChannelDeleteConfirm 0x0091
[SO/IEC 14496-6 reserved 0x0092 - 0x009f
DS_TransMuxConfigRequest 0x00a0
DS_TransMuxConfigConfirm 0x00al
ISQUEC 14496-6 reserved 0x00a2 - Ox00af
DS_UserCommand 0x00b0
ISO/IEC 14496-6 reserved 0x00b1

ISO/IEC 14496-6 reserved

0x00b2 - 0x00bf

ISO/IEC 14496-6 reserved

0x00cO0 - Ox1fff

User defined messageld’s.

0x2000 - Ox3fff

ISO/IEC 14496-6 reserved

0x4000 - Oxffff

© ISO/IEC
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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.

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 desc

riptors. The ddData() structure is defined in subclause 11.2.2.

12.1.1.6 The relation between DNI and DS messages

Each DNI
correspong

DN_<xxx>
gives:

DS _<xxx>
and

DS _<xxx>
12.1.2 DN

12.1.21 O

The format

12.1.2.2 L

brimitive pair (i.e. primitives with and without callback suffix) has two associated message
s to the "IN:” parameters the and one which corresponds to the "OUT:” parameters. As follg

Callback](IN: <yyy>; OUT: <zzz>)

Request(){<yyy>}

Confirm(){<zzz>}
| mapping to DMIF signalling messages

S_SessionSetupRequest

Table 28 — DS_SessionSetupRequest message

Syntax Num. Of Bytes

DS_SessionSetupRequest(){

dsmccMessageHeader()
networkSessionld 10
compatibilityDescriptor()

of the compatibilityDescriptor() is defined in subclause 13.1.

S_SessionSetupConfirm

s. One which
WS:

Table 29 — DS_SessionSetupConfirm message

Syntax Num. of Bytes

DS_SessionSetupConfirm(){

dsmccMessageHeader()
Response 2
compatibilityDescriptor()

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

Table 30 — DS_SessionReleaseRequest message

Syntax Num. Of Bytes

DS_SessionReleaseRequest(){

dsmccMessageHeader()
NetworkSessionld 10
Reason 2

12.1.2.4 DS|

12.1.2.5 DS|

If uuData() is

| SessionReleaseConfirm

Table 31 — DS_SessionReleaseConfirm message

Syntax Num. of\Bytes

DS_SessionReleaseConfirm(){

dsmccMessageHeader()
response 2

| ServiceAttachRequest

Table 32 — DS_ServiceAttachRequest message

Syntax Num. Of Bytes

DS_ServiceAttachRequest({

dsmccMessageHeader()

networkSeSsjonld 10

serviceld 2
serviceNamelLen 1

serviceName serviceNameLen
ddbata()

uuData().

provided through DA_ServiceAttach(), ddData() shall contain a UuDataDescriptor con

© ISO/IEC

taining the

12.1.2.6 DS_ServiceAttachConfirm

36

Table 33 — DS_ServiceAttachConfirm message

Syntax Num. Of Bytes

DS_ServiceAttachConfirm(){

dsmccMessageHeader()
response 2
ddData()
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If uuData() is provided through DA_ServiceAttachCallback(), ddData() shall contain a UuDataDescriptor containing
the uuData().

12.1.2.7 DS_ServiceDetachRequest

Table 34 — DS_ServiceDetachRequest message

Syntax Num. Of Bytes

DS_ServiceDetachRequest(){

dsmccMessageHeader()

networkSessionld 10
serviceld 2
reason 2

12.1.2.8 DS_ServiceDetachConfirm

Table 35 — DS_ServiceDetachConfirm message

Syntax Num. Of Bytes

DS_ServiceDetachConfirm(){

dsmccMessageHeader()
response 2

12.1.2.9 DS_TransMuxSetupRequest

Table 36 —DS_TransMuxSetupRequest message

Syntax Num. Of Bytes
DS_TransMuxSetupRequest(){
dsmccMessageHeader()
networkSessionld 10
count 1
loop(count) {
TAT 2
direction 1
QoSDescriptor()
TESOUTCes()
}
}

The format of the QoSDescriptor() is defined in subclause 11.2.3.

resources() contains DSM-CC resource descriptors.
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12.1.2.10 DS_TransMuxSetupConfirm

Table 37 — DS_TransMuxSetupConfirm message

Syntax Num. Of Bytes

DS_TransMuxSetupConfirm(){

dsmccMessageHeader()
count 1
loop(count) {
response 2
resources()
}

resources() ¢ontains DSM-CC resource descriptors.

12.1.2.11 D$_TransMuxReleaseRequest

Table 38 — DS_TransMuxReleaseRequest message

Syntax Num. Of Bytes

DS_TransMuxReleaseRequest(){

dsmccMessageHeader()
networkSessionld 10
count 1
loop(count) {

TAT 2
}

12.1.2.12 D$_TransMuxReleaseConfirm

Table 39 — DS_TransMuxReleaseConfirm message

Syntax Num. Of Bytes

DS’ TransMuxReleaseConfirm(){

dsmccMessageHeader()
count 1
Toop(count) {

response 2
}
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12.1.2.13 DS_ChannelAddRequest

Table 40 — DS_ChannelAddRequest message

Syntax Num. Of Bytes
DS_ChannelAddRequest(){
dsmccMessageHeader()
networkSessionld 10
serviceld 2
count 1
loop(count) {
CAT 2
direction 1
gosDescriptor()
ddData()
}
}

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

12.1.2.14 [DS_ChannelAddConfirm

Table 41 — DS_ChannelAdd€onfirm message

Syntax Num. Of Bytes

DS_ChannelAddConfirm(){

dsmccMessageHeader()

count 1

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

}

ddData() ghall contain‘a BypassFlexMuxDescriptor or an MPEG4SystemsFlexMuxDescriptor.

If uuData() js,\provided through DA_ChannelAddCallback(), ddData() shall also contain a UuDataDescriptor
containing thevauData().
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12.1.2.15 DS_ChannelAddedRequest

Table 42 — DS_ChannelAddedRequest message

© ISO/IEC

ddData() shd

If uuData() is
uuData().

12.1.2.16 DS

If uuData() i

Syntax Num. Of Bytes
DS_ChannelAddedRequest(){
dsmccMessageHeader()
NetworkSessionld 10
Serviceld 2
Count 1
loop(count) {
CAT 2
direction 1
gosDescriptor()
TAT 2
ddData()
}
!

[l contain a BypassFlexMuxDescriptor or an MPEG4SystemsFElexMuxDescriptor.

5 _ChannelAddedConfirm

Table 43 — DS_ChannglAddedConfirm message

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

Syntax Num. Of Bytes

DS_ChannelAddedConfitm(){

dsmccMessageHeader()
Count 1
loop(count) {
Response 2
ddData()
)

5 provided through DA_ChannelAddCallback(), ddData() shall also contain

containing the

p luData().

a UuDatTDescriptor
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12.1.2.17 DS_ChannelDeleteRequest

Table 44 — DS_ChannelDeleteRequest message

Syntax Num. Of Bytes

DS_ChannelDeleteRequest(){

dsmccMessageHeader()
networkSessionld 10
count 1
loop(count) {
CAT 2
reason 2
}

12.1.2.18 [DS_ChannelDeleteConfirm

Table 45 — DS_ChannelDeleteConfirm message

Syntax Num. Of Bytes

DS_ChannelDeleteConfirm(){

dsmccMessageHeader()
count 1
loop(count) {

response 2
}

12.1.2.19 [DS_TransMuxConfigRequest

Table46 — DS_TransMuxConfigRequest message

Syntax Num. Of Bytes

DS-TFransMuxConfigRequest(){

dsmccMessageHeader()
networkSessionld 10
count 1
loop(count) {
TAT 2
ddData()
}

ddData() may contain an MPEG4SystemsMuxCodeDescriptor.
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12.1.2.20 DS_TransMuxConfigConfirm

Table 47 — DS_TransMuxConfigConfirm message

Syntax Num. Of Bytes

DS_TransMuxConfigConfirm(){

dsmccMessageHeader()
count 1
loop(count) {

response 2
}

12.1.2.21 D$_UserCommand

Table 48 — DS_UserCommand message

Syntax Nums Of Bytes
DS_UserCommand(){
dsmccMessageHeader()
networkSessionld 10
count 1
loop(count) {
CAT 2
ddData()
}
!

If uuData() ig provided through DA_User€ommand(), ddData() shall contain a UuDataDescriptor corj
uubData().

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

When DMIF @perates with IP mnetworks with (or without) RSVP signalling, and uses TCP for DMIF signal
use a DMIF dignalling channeland the Default Syntax for DMIF signalling messages as specified in sub
for all DNI primitives except:

DN_SessionSetup ()
DN_SessionRelease ()

© ISO/IEC

taining the

ing, it shall
lause 12.1

DN_TransMuxSetup ()

I

DN_TransMuxRelease ()

The mapping of the above primitives into DMIF signalling messages and socket actions is described in
DNI mapping to socket actions and RSVP signalling.

12.2.1 Approach overview

subclause

Whenever a new session is started, a DMIF signalling channel is established on a TCP socket. Whenever a new

TransMux is requested, a new TCP or UDP socket is created.
12.2.2 DSM-CC Resource Descriptors used

The DSM-CC Resource Descriptor used is the IP resource descriptor that is defined in subclause
ISO/IEC 13818-6, and is reported in Annex E for convenience.
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12.2.3 Usage of networkSessionlds
A DMIF Signalling channel is established for each Network Session; there is a 1 to 1 relation between the socket

carrying the DMIF signalling messages and the networkSessionld. Therefore the networkSessionld field contained
in the DMIF signalling messages although present is not used.

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.

1 H +h PMNUE ciaa-aliiae—ea £+ . reioal o raliakbl ool +h sl er-af-rate:
S'nce n th O CASTUTC OUIVITT STYTTAnm Ty e SSay TS Aarc oAt U U U TCTiaoTC o TTarmeT, T mioCT o TCtTg o Sha” 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 channel, and the
exchange ¢f DS_SessionSetup messages. This procedure works as follows:

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

2) the originating peer creates a TCP socket and connects to the target peer, using the DMIF_PORT port number
and th¢ TCP protocol.

3) the tar@et peer accepts the connection: this connection cafries the DMIF signalling channel.

>

4) the originating peer sends a DS_SessionSetupRequest-message on the just established connectign.
5) the tar@et peer replies with a DS_SessionSetupConfirm message.

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

12.2.5.2 DN_SessionRelease ()
The DN_SgssionRelease () functionality is obtained through the deletion of the DMIF Signalling chanpel. Since the
networkSegsionld field in the DS, messages is not used, the DS_SessionRelease messages are ngt transmitted.
This proceflure works as follows:

1) the originating peer_closes the TCP socket corresponding to the DMIF signalling channel.

2) the targ@et peer (s 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 reason code is always set at the target peer to indicate “remote disconnection”.
NOTE 3 The response 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:
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1) the originating peer creates a UDP socket and binds it to some port number.

2) the originating peer creates an IP resource descriptor, setting the sourcelpAddress , sourcelpPort and
ipProtocol fields.

3) the originating peer generates a Transmux Association Tag, and sends a DS_TransMuxSetupRequest
message containing the above TAT and resource.

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

5) the targe{ peer creates a UDP socket.

6) the targef peer associates the socket to the Transmux Association Tag carried in the \DS_TrangMuxSetup
messages.

7) the target peer updates the received IP resource descriptor, setting the ndestinationlpAddress and
destinatignipPort fields.

8) the targef peer sends a DS_TransMuxSetupConfirm message containing the above resource.

9) the originating peer receives the DS_TransMuxSetupConfirm message and retrieves the address and port
number df the peer.

10) the originating peer generates a RSVP PATH with Sender_Tspec (containing the destination addregs and port,
and the QoS requirements) and ADSpec.

11) the intermediate routers modify the ADSpec.

12) the target peer receives the RSVP message with Sender_Tspec and the updated ADSpec, and based on
meeting the QoS designated for the socket generates a RESV message with the FlowSpec.

13) the originpting peer receives the RESV.message

14) the setup|is complete

NOTE 1 Steps 10 to 13 are only executed if RSVP is used.

NOTE 2 RSYVP may requirea reduction of the MTU size which is presently not supported in this part of ISO/IEC 14496.

TCP sockets

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

2) the originating peer creates an IP resource descriptor, setting the sourcelpAddress , sourcelpPort and
ipProtocol fields.

3) the originating peer generates a Transmux Association Tag, and sends a DS_TransMuxSetupRequest
message containing the above TAT and resource.

4) the originating peer _provisionally _associates the listening socket to the Transmux Association Tag carried in
the DS_TransMuxSetup messages.

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

descriptor.
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6) 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

listenin

g socket and closes the listening socket.

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

8) the target peer updates the received IP resource descriptor, setting the destinationlpAddress and
destinationlpPort fields.

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

10) the originating peer receives the DS_TransMuxSetupConfirm message and retrieves the addiess and port

numb

11) the ori
in the
in the

12) the se

NOTE
incoming cg

12.254 [

The DN_T
particular

networkSe
the TCP c43

UDP sockg

The originating peer should be prepared to receive the DS_TransMuxSetupConfirm message

r of the peer.

inating peer compares the sockets’ peer address and port with the peer address-and port
ields of the IP resource descriptors and associates the socket to the Transmux-Associatio
elevant DS_TransMuxSetup messages.

p is complete

nnection in any order, thus the comparison in step 11 shall support both sequences.

N_TransMuxRelease ()
ransMuxRelease () functionality is obtained through/the deletion of the socket corres

5sionld field in the DS messages is not used, the'DS_TransMuxRelease messages are not
)se. This procedure works as follows:

ts

1) the ori
socket]

2) thetar
3) thetar
4) the ori

TCP socke

pinating peer sends a DS_TransMuxReleaseRequest message containing the TAT assq
being closed.

jet peer closes the UDP socket corresponding to the above TAT.
jet peer sends a DS_TransMuxReleaseConfirm message.
jinating peer closesthe UDP socket corresponding to the above TAT.

ts

1) the ori

jinating-peer closes the TCP socket corresponding to a particular TAT.

TAT, and possibly the exchange of DS TransMuxRelease messages (UDP case).

as conveyed
h Tag carried

aind accept an

ponding to a
Since the
transmitted in

ciated to the

2) the tar

jet'peer is notified that the peer has closed the socket corresponding to a particular TAT, &

nd closes the

socket

NOTE 1 The reason code 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:
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DN_SessionSetup ()
DN_SessionRelease ()
DN_TransMuxSetup ()
DN_TransMuxRelease ()
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The mapping of the above primitives into DMIF signalling messages and socket actions is described in subclause

DNI mapping

to socket actions and RSVP signalling.

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
networkSessi

12.3.4 Usag

The state ma
times when a

12.3.5 DNIn
12.3.5.1 DN|

The DN_Ses
exchange of
1) The targe

2) The orig

establish
3) The targq
NOTE 1l Thq
NOTE 2 Thq

12.3.5.2 DN|

CC Resource Descriptors used

e DSM-CC Resource Descriptors used.

e of networkSessionlds

alling channel is established for each Network Session; there is a 1 to.1 relation betwg
he socket carrying the DMIF signalling messages and the networkSessionld. The
onld field contained in the DMIF signalling messages although presentis 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.

napping to socket actions and RSVP signalling
| SessionSetup ()

sionSetup () functionality is obtained.:through the setup of a DMIF Signalling channe
DS SessionSetup messages. This ptaéedure works as follows:

t peer is supposed to have created a UDP socket on a well known UDP port number (DMIF

bd connection.
t peer replies with(@aDS_SessionSetupConfirm message.

target peer shares a single UDP socket among many Network Sessions.

| SessionRelease ()

en the full
refore the

number of

I, and the

| PORT).

hating peer creates a UDPR" socket and sends a DS_SessionSetupRequest message ¢n the just

originating jpeer always creates a new UDP socket, which shall not be shared with any other Netwoik Session.

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:

1) The originating peer sends a DS_SessionReleaseRequest message on the just established connection.

2) The target peer replies with a DS_SessionReleaseConfirm message.

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

NOTE 1

NOTE 2

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

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.
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12.3.5.3 DN_TransMuxSetup ()

See subclause DN_TransMuxSetup ().

12.3.5.4 DN_TransMuxRelease ()

See subclause DN_TransMuxRelease ().

12.4 Syntax for ATM networks with Q.2931 signalling

When DMI

operates with ATM with Q.2931, it shall use the Default Syntax as specified in subclau

e 12.1 for all

DNI primiti

DN_S
DN_S
DN_T
DN_T

ooodg

The mapp
Q.2931.

12.4.1 Ap

Whenever
new Trans

12.4.2 DS

Since the
Resource

12.4.3 Us

In order tg
informatiory
bytes of th

A DMIF Si

carrying th
in the DMI

12.4.4 Us

es except:
pssionSetup ()
bssionRelease ()
ansMuxSetup ()
ansMuxRelease ()

ng of the above primitives into Q.2931 signalling messages is described'in subclause DN

broach overview

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

M-CC Resource Descriptors used

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

hge of networkSessionlds

be able to compress 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
b 10-byte networkSessionld.

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

e DMIF signalling-messages and the networkSessionld. Therefore the networkSessionld f
- signalling messages although present is not used.

hge ofttransactionlds

[l mapping to

Whenever a

no DSM-CC

8-byte B-HLI
Ast significant

een the SVC
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.

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:

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

2) the originating peer generates a 5 bytes NetworkSessionld and builds a Q.2931 SETUP message, with the
following rules:
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Call Reference = X1

Call Reference 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 parameters - AAL type = AALS

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

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

Broadbahd bearer capability - traffic type = no indication (suggested)

Broadbahd bearer capability - timing requirements = no indication (suggested)
Broadbahd bearer capability - susceptibility to clipping = not susceptible (suggested)
Broadbahd bearer capability - bearer class = user plane connection configuration = point:t0-point
BHLI - H|gh Layer Information Type = User specific

BHLI - o¢tets 1 = DMIF_SelectorByte

BHLI - o¢tets 2-6 = NetworkSessionld

BHLI - og¢tets 7-8 = 0x0000

I e s I o A

w
~

the targeq peer receives the SETUP message with in particular the following/fields:

Call Refgrence = X2

Call Refgrence Flag = 1 (target)
Connection Identifier - VP = VPX2
Connection Identifier - VC = VCX2

BHLI - H|gh Layer Information Type = User specific
BHLI - o¢tets 1 = DMIF_SelectorByte

BHLI - og¢tets 2-6 = NetworkSessionlid

BHLI - og¢tets 7-8 = 0x0000

Oooooogoggoo

4) the targef peer generates the CONNECT mmessage with in particular the following fields:

0 Call Refgrence = X2
O Call Refgrence Flag = 0 (originator)

5) the origingting peer receivesthe CONNECT message with in particular the following fields:

Call Refgrence = X1

Call Refgrence Flag'=1 (target)
Connection Identifier- VP = VPX1
Connection Identifier - VC = VCX1

6) both peefsiassociate the SVC just established to the 5-bytes networkSessionld carried in the Q.2931 SETUP
message. All further message exchanges over this SVC shall be associated to this Network Session.

7) the originating peer sends a DS_SessionSetupRequest message on the just established connection.
8) the target peer replies with a DS_SessionSetupConfirm message.
NOTE 1 Steps 7 and 8 are only needed for the compatibility exchange.

NOTE 2 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.
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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:

1)

O

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:

Call Reference = X2
Call Reference Flag = 1 (target)

the target peer generates the RELEASE COMPLETE message with in particular the following field$

Call Reference = X2
Call Reference Flag = 0 (originator)

the originating peer receives the RELEASE COMPLETE message with inparticular the following fi

Call Reference = X1
Call Reference Flag = 1 (target)

NOTE I case the SVC is automatically closed by the network, bothrsides behave as targets.

12.4.5.3 DN_TransMuxSetup ()

The DN_TransMuxSetup () functionality is obtained thfough the setup of a new ATM channel. This pro

as follows:

1)

N
~

O0oooooooooooooooogogoog

the originating peer allocates a new Transmux Association Tag
the originating peer generates a Q.2931 SETUP message, with the following rules:

Call Reference = Y1

Call Reference Flag = 0 (originator)

Called Party Number = calledAddress

Calling Party Number £ callingAddress

QoS parameter = Q

ATM tfaffic descriptor - forward peak cell rate CLP=0 = as appropriate
ATM tfaffic descriptor - forward peak cell rate CLP=0+1 = as appropriate
ATM tfaffic descriptor - backward peak cell rate CLP=0 = as appropriate
ATM tfaffic.descriptor - backward peak cell rate CLP=0+1 = as appropriate

plds:

cedure works

AAL pprameters - 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
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
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3) the target peer receives the SETUP message with in particular the following fields:

Call Reference = Y2

Call Reference Flag = 1 (target)
Connection Identifier - VP = VPY2
Connection 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

Ooooogoggoo

4) the targef peer generates the CONNECT message with in particular the following fields:

O Call Refgrence = Y2
O Call Refgrence Flag = 0 (originator)

5) the origingting peer receives the CONNECT message with in particular the following fields:

Call Refgrence = Y1

Call Refgrence Flag = 1 (target)
Connection Identifier - VP = VPY1
Connection Identifier - VC = VCY1

I

6) the setup|is complete: each side associates its own SVC and Call Reference to the same TAT

NOTE Thg CONNECT message may be preceeded by a CALL_PROCEEDING message. In this case, at th¢ originating
side, the CALY PROCEEDING and not the CONNECT will carry the Conhection Identifier.

12.4.5.4 DN] TransMuxRelease ()
The DN_TransMuxRelease () functionality is obtained.through the deletion of the SVC corresponding to g particular
TAT. Since the networkSessionld field in the DS ‘méssages is not used, the DS_TransMuxRelease mefsages are
not transmittgd. This procedure works as follows:

1) the originpting peer generates a Q.2931RELEASE message, with the following rules:

O Call Refgrence = Y1
O Call Refgrence Flag = 0 (originator)

2) the targel{ peer receives the,RELEASE message with in particular the following fields:

O Call Refgrence = Y2
O Call Refgrence Flag = 1 (target)

3) the targef peer-generates the RELEASE COMPLETE message with in particular the following fields:

O Call Reference = Y2
O Call Reference Flag = 0 (originator)

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

O Call Reference = Y1
0 Call Reference Flag = 1 (target)

NOTE In case the SVC is automatically closed by the network, both sides behave as targets.
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13 Terminal Capability Matching

Terminal Capability matching is required to check the ability of two peer end-systems to setup connections between
them, and select the possible protocol stack supported. This stage is performed at session setup time. Whenever
possible, DMIF makes use of the facilities provided by the network. When the existing network facilities cannot be
used, DMIF defines its own mechanism (subclause 13.1).

13.1 DMIF Default signalling with Compatibility Descriptors

This stage is used when the native network signalling is not capable to accommodate the DMIF-Network Interface
requirements. The originating DMIF compa’ublllw descrlptors are carried in the DMIF SessionSetUpRequest and a
subset is re Fsubset exists

then the o |g|nat|ng termmal WI|| release the session. The Compatlblllty Descrlptor is deflned in 1ISO
clause 6.
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Annex A
(informative)

Overview of DAI 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 11.2.5 for the DNI.

A.1 Sessipns and services

This clause cprrelates the following parameters:
URL: as defiged in subclause 10.3.

serviceName| as defined in subclause 10.3.
serviceSessignld: as defined in subclause 10.3.
networkSessionld: as defined in subclause 11.2.5.
serviceld: aqdefined in subclause 11.2.5.

An application only identifies a particular service through itsdJRL. The serviceName is then obtained from the URL
by stripping gut the addressing information. Each URL will-have a 1 to 1 correspondance with a service$essionld .
The service idlentified by the URL will be further referred 1o by its serviceSessionld .
Inside DMIF,|the serviceSessionld is mapped 1.%0 1 with a tuple <networkSessionld , serviceld >. This allows
several servjceSessionld s to share a single’ networkSessionld . Depending on the network| type, the
networkSessionld can be implicit, in the sense that the DMIF Signalling channel established betweer] two DMIF
peers uniquely identifies a Network Session: for example a networkSessionld could be identified, on a

homogeneous IP network, with the tuple '<peerllpAddress, peerlipPort, peer2lpAddress, peer2lpPort, |pProtocol>
identifying the socket providing the DMIF Signalling channel.

A.2 Channels

This clause cprrelates(the following parameters:

channelHand|e:, as/defined in subclause 10.3.

CAT: as defined in subclause 11.2.5.
TAT: as defined in subclause 11.2.5.

An ISO/IEC 14496-1 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
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
local matter, related to the DAI implementation, while the syntax of the CAT relates to the network, irrespectively of
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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 (transmux). Depending on the network type, the syntax of CAT and TAT may vary. CAT and TAT
are useful geneepts—alse-forscenaros-wereRo-Retwerexsis—e-g—fortoca-itles—nthisease—SA+sand TAT may
convey infprmation which is appropriate for a particular file format, and which does not restrict/necessarily to
MPEG-4 ofly.
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Annex B
(informative)

Information flows for DMIF

information flows for Remote

Interactive, Broadcast and Local
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Storage

implementations. These flows show the ability of DAI to hide the delivery technologies. A DMIF terminal can

simultaneous|
technologies
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The flows pr
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B.1

The following
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figures thus r
of how such

The other col

y operaie on Remote Interaclive (clause B.I), Broadcast (clause B.2) and Local Stora
clause B.3) through a uniform procedure at the DAI.

pr primitives and parameters in the following clauses are abbreviated to savecspace. It
suffix, Callback, has been dropped. The reader should understand that every~-DAI primitive

ery technology.

bnarios.

Information flows for Remote Interactive DMIF

figures represent information crossing the interfaces, for simplicity only the DNI primitives
D be complemented with their mappings to suppeorted network technologies. The central co
bpresents the conceptual flows that occur between two DNI interfaces, without considering
rimitives are mapped into signalling messages and reconstructed at the peer DNI.

Limns in the figures represent the application, the Delivery layer, and the DAI.
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e delivery
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the details
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B.1.1

Originating DMIF Terminal

Initiation of a service in a Remote Interactive DMIF

ISO/IEC 14496-6:1999(E)

Target DMIF Terminal

Application DAl DMIF Layer DNI + Network + DNI DMIF Layer DAl Application
the applicatior
initiates
the service | | pA_ServiceAttach
A
1 [AINE nl\/lll:_l =] determine
uuData) whether a
new network
session
is needed DN_SessionSetup
2 (IN: nsld, CalledAddr,
CallingAddr, CapDescr)
(OUT: rsp, CapDescr)
attach to the 3
service DN_ServiceAttach
4 (IN: nsld, serviceld, Connect to thp
serviceName, ddData) application
running
the service DA_ServiceAttach
5 (IN: ssid, the applicatio
serviceName, running
uuData) the service
lies
(OUT: rsp, ssld, ) (OUT: rsp, uubDath) rep
uuData) (OU®rsp, ddData) -
7
8
Figure-B.1 — Initiation of a service in a Remote Interactive DMIF
Preconditigns :
0 The Application at the Originating DMIF has acquired a URL from a previous action (e.g., Web browsing,

adverTsement, specific contracts).

O 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 and additional uuData
(e.g., for client credentials).

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

Step 2

The Originating DMIF Instance strips the <serviceName> part of the URL for later use. It assigns a locally significant
unique 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

55



https://iecnorm.com/api/?name=16649e0315acdb057324e11c06c343a7

ISO/IEC 14496-6:1999(E)

© ISO/IEC

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 C

Step 3

ompatibility Descriptor or by other means possibly supported by the Network).

The Target DMIF Instance receives DN_SessionSetupCallback() and replies. Both peers now have knowledge of
the networkSessionld. The compatibility is verified and the appropriate reply is returned identifying the common set
of compatibility in the preferred order of choice.

Step 4

The Originati
the DN_Sery
serviceName

provided by the Originating Application.

Step 5

The Target DMIF Instance receives DN_ServiceAttachCallback() determines the EXecutive managing th

assigns a loc
the serviceS
mechanism U
message to it

The Target D
wide meaning

Step 6

The Target A
uuData (whic

Step 7

The Target
and ddData t

Step 8

The Originat
DA_ServiceA
Application.

The Originati

ng DMIF Instance assigns a serviceld which is unigue in that particular Network Session,
iceAttach() through the DNI, indicating the networkSessionld and the serviceldhalon
it has previously stripped from the URL and additional ddData that actually contains

blly significant unique serviceSessionld and then sends a DA_SeryviegAttachCallback() to it,
essionld along with the serviceName and the uuData sent by ‘the Originating Applid
sed at the Target DMIF to identify the Application Executivé-running the service and to
is out of the scope of this specification.

ful tuple <networkSessionld, serviceld>

bplication interprets the uuData and potentially performs tests on client credentials. Then it
h in the case of MPEG-4 contains the Jnitial OD) and a response code.

MIF Instance replies to the:DN_ServiceAttachCallback() through the DNI, providing a resq
at contains the uuData provided by the Target Application.

ng DMIF Instance uses the locally significant unique serviceSessionld and then rep
ttach() withythe serviceSessionld, a response code and the uuData originally set by

g DMIF Instance maintains a table associating the locally meaningful <serviceSessionl

network wide

nd passes
with the
he uuData

e services,
containing
ation. The
deliver the

MIF Instance maintains a table associating the locally'meaningful <serviceSessionld> and the network

eplies with

onse code

ies to the
the Target

1> and the

meahningful tuple <networkSessionld, serviceld>
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B.1.2 Addition of Channels in a Remote Interactive DMIF

B.1.2.1 Addition of Channels by Target DMIF

Originating DMIF Terminal

Target DMIF Terminal

Application DAl DMIF Layer

DNI + Network + DNI DMIF Layer DAI Application
the applicatio
requests
a new cha | DA_ChannelAdd
1] (IN:ssld, loop (dir, request the
[gos], uuData)) channel DN_ChannelAdd
21 (IN: nsld, serviceld, loop(CAT, Notify the
dir, [gos], ddData)) application
running
the service DA_ChannelAdgl
3 (IN: ssld, loop (chld, | [the applicatio
dir, [gos], uuData)) running
the service
(OUT: loop (rsq, replies
uuData))
<
determine 4
whether a
new network
connection
DN_TransMuxSetup is needed
(IN: nsld, loop(TAT, dir, qos, | 5
resaurces))
(OUT . leop(rsp, resources)L
6
(OUT: loop (rsp, .
chid, uuData)) ((OUT. loop(rsp, TAT, ddData)
8 [DN_ChannelAdd] 7

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

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

0 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
QoS 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, dire
Step 3

The Target

channelHand
containing th
each request]
and associat
associate the|

Step 4

The Target A
of an ISO/IE
stream. It the

Step 5

The Target [
whether exis
needed, it st
Session, othg
significant ne
DNI, indicatin
parameter, th

If required th
FlexMux in M

Step 6

The Originati
associate a

tion (antionall aacDNaccorintar and accaciatad - ddData Oahich - canvevs tha ariainal D ata)
HOH—OpHOREH-OSeSEHPEaRe Gatea-abatatAWicH Reys—+H HgHa+-tHate)-

e for each requested channel and then issues a DA_ChannelAddCallback() te\the Target 4
b locally unique serviceSessionld corresponding to the tuple <networkSessionld, servicel
Pd channel its locally unique channelHandle, the QoS parameter (optional), the direction
bd uuData (which conveys the original uuData). At this point the Target DMIF Instance
locally unique channelHandle to the end-to-end significant, networkSession unique CAT.

bplication interprets the uuData to determine what stream is’actually being requested (e.g.,
C 14496-1 based application uuData may convey the“ES_ID), and checks the availabil
h replies with a response code for each requested charinel, along with (possibly) uuData.

DMIF Instance inspects the media stream-"QoS metric and values of its parameters, a
ing network resources are sufficientsfor carrying the new Channel(s). If additional res
arts network signalling to setup néw connection(s) (TransMux Channel(s)) in the sam
brwise it skips to step 7. For eaCh additional TransMux Channel needed it assigns an
tworkSession unique transmuxAssociationTag (TAT); it passes a DN_TransmuxSetup() t
g the networkSessionld, and-for each requested TransMux Channel indicates the QoS, th
e TAT and the TransMux‘nested resource descriptors.

s step may be followed by DN_TransMuxConfig() in order for the Target DMIF to config
uxCode mode.

ng DMIFInstance receives the DN_TransMuxSetupCallback() from the DNI, and is theref
particular TAT to particular network resources and to a particular Network Session. It t

through the O

PDMIF Instance receives the DN_ChannelAddCallback() from the DNI; assigns "a locglly unique

A\pplication,
>, and for
parameter
is able to

n the case
ty of such

hd decides
burces are
e Network
end-to-end
hrough the
e direction

ure e.g., a

bre able to
hen replies

NLproviding a response code. Note that the TAT is not necessarily bound to a specific sef

viceld, just

to a specific networkSessionld. However it is reasonable that further restrictions be applied, such that TAT cannot
be shared among different Service Sessions.

Step 7

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

ISO/IEC 14496-6:1999(E)

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 unigue channelHandle to the end-to-end significant, networkSession unique CAT and to associate the CAT
to networkSessionld, serviceld, TAT and further flexmultiplexing configuration.

Post channel establishment:

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

the aW
0 The Receiving DMIF Instance forwards the request to the peer by passing the DN_UserComm

the DI
the Re

O The
DN_U
O The S
data.
O TheE
NOTE 1 1
means othe
NOTE 2

sending apf

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

NI, containing the networkSessionld, serviceld and ddData that actually contains the uuDat
ceiving Application.

Sending DMIF Instance forwards the request to the Sending Application by
serCommandCallback() specifying the appropriate command in the uuData Tield.

ending Application inspects the uuData, determines the command,<and in this case begin

ementary Streams are now received by the Receiving Application.

DA_UserCommand() may be used for purposes other thansstrteam control, and stream control may b
I than DA_UserCommand()

lications.

and() through
b provided by

issuing the

5 to send the

b performed by

nemism for the
receiving and
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B.1.2.2 Addition of Channels by Originating DMIF

Origianting DMIF Terminal

Target DMIF Terminal

© ISO/IEC

Application

the application
requests
a new channg

1

Preconditions:

Application

the applicatio
running

the service
replies

DAI DMIF Layer DNI + Network + DNI DMIF Layer DAI
| DA_ChannelAdd
(IN: ssld, loop (dir, determine
[gos], uuData)) whether a
new network
connection
Is needed DN_TransMuxSetup
A
21 (IN: nsld, loop(TAT, dir, qos,
resources))
(OUT: loop(rsp, resources))
create the
channel DN_ChannelAdded
4| (IN: nsld, serviceld, loop(CAT, Notify the
dir, [gos], TAT, ddData)) application
running
the service DA_ChannelAdd
(IN: ssld, loop (chlid,
dir, [qos], uuData))
(OUT: loop (rsp,
(OUT: loop (rsp, \ uuData))
chid, uuData)) (OUTAloop(rsp, ddData))
8

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

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

O 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
QoS 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
DN, indicating the networkSessionld, and for each requested TransMux Channel indicates the QoS, the direction

parameter,

Step 3

the TAT and the TransMux nested resource descriptors.

The Targe
associate

through th¢
to a specif
be shared

If required
FlexMux in

Step 4

The Origir
forwards th
unique tup
its CAT, TA
the nested
MPEG-4 H
the CAT to

Step 5

The Targ¢g

t DMIF Instance receives the DN_TransMuxSetupCallback() from the DNI, and is ther
A particular TAT to particular network resources and to a particular Network Session’ |
e DNI providing a response code. Note that the TAT is not necessarily bound to a.specific

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

this step may be followed by DN_TransMuxConfig() in order for the Target DMIF to cor
MuxCode mode.

ating DMIF Instance assigns a channelAssociationTag {CAT) for each requested chg
e request to the peer by passing the DN_ChannelAdded()-through the DNI, containing the
e <networkSessionld, serviceld> corresponding to the serviceSessionld, and for each requ
\T, direction and associated ddData (which conveys/the original uuData as well as further i

exMux, the FlexMux Channel Number). At this\point the Originating DMIF Instance is ablg
networkSessionld, serviceld, TAT and further-flexmultiplexing configuration.

t DMIF Instance receives the DN _ChannelAddedCallback() from the DNI; assigns a |

efore able to

then replies
Serviceld, just
t TAT cannot

figure e.g., a

innel. It then
network-wide
bsted channel
hformation on

TransMux stacks and how a particular channelis flexmultiplexed in the TAT, that is in the case of

b t0 associate

bcally unique

channelHahdle for each established €hannel and then issues a DA _ChannelAddCallback() t¢ the Target

Application
serviceld>
direction p
Instance is
CAT, and {

Step 6

, containing the locally-unique serviceSessionld corresponding to the tuple <netw
and for each established-channel its locally unique channelHandle, the QoS parameter
arameter and associated uuData (which conveys the original uuData). At this point the
able to associate the locally unique channelHandle to the end-to-end significant, networkS
D associate the CAT to networkSessionld, serviceld, TAT and further flexmultiplexing config

prkSessionld,
optional), the
Target DMIF
PSSsion unique
uration.

The Targe
of an 1SO
stream. It t

Step 7

Application interprets the uuData to determine what stream is actually being requested (e.¢
IEC 14496 l based application uuData may convey the ES_ID), and checks the avall

)., in the case
bility of such

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:

O

O

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

The Receiving DMIF Instance forwards the request to the peer by passing the DN_UserCommand() 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 issuing the
DN_UserCommandCallback() specifying the appropriate command in the uuData field.

The Senfing Application inspects the uuData, determines the command, and in this case begids tIo send the
data.

The Elementary Streams are now received by the Receiving Application.

NOTE 1 DA]|UserCommand() may be used for purposes other than stream control, and stream Control may be performed by

means other tan DA_UserCommand()

NOTE 2 Thg Receiving Application is a euphemism for the decoder side and the Serder’Application is eupherism for the
source sendinfj the encoded stream. Either an Originating or Target DMIF terminal may hold either or both rdceiving and

sending applichtions.
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B.1.3 Deletion of Channels in a Remote Interactive DMIF

Originating DMIF Terminal Target DMIF Terminal
Application DAl DMIF Layer DNI + Network + DNI DMIF Layer DAl Application
the applicatio
deletes
a channel DA_ChannelDelete
>!
1 (IN: loop (chid, request the
reason)) channel
deletion DN_ChannelDelete

2] (IN: nsld, loop(CAT, reason)) Notify the

application
running
the service DA_ChannelDelete
3 (IN: loop (chld, the applicatior
reason) running
the service
(OUT: loop (rsp)) replies
(OUT: loop (rsp)) (OUT: loop(rsp)) < 4
&
6 h 5
determine
whether a
network
connection
BN TransMuxRelease can be releasg(
(IN: nsld, loop(TAT)) 7
(OUT: loop(rsp))
8
Figure B.#t <~ Deletion of Channels in a Remote Interactive DMIF (controlled by the Originating DMIF|peer)

Preconditions:

0 The service has been established between the Originating and Target applications.
O Atleast a channel has been successfully added.

O A stream being carried on a channel is no longer required.

Step 1

The Application at the Originating DMIF passes a DA_ChannelDelete() indicating the channels it wants to delete.
The primitive contains the channelHandle(s) along with reason codes.
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Step 2

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

© ISO/IEC

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 Target

DMIF Instance receives the DN_ChannelDeleteCallback() from the DNI; and

DA Channe|nnlnfn(‘nllhnr‘|(o to the Target A:ﬁ:ﬁlir:‘afinn1 r‘nnt:\ining for each rnnlllnefnrl channel its loc

issues a
ally unique

channelHand
Step 4

The Target A
codes. At thig

Step 5

The Target
response cod

Step 6

e and the reason code.

point channelHandle(s) are invalidated at the Target Application.

DMIF Instance replies to the original DN_ChannelDeleteCallback() providing for each
e. At this point channelHandle(s) and CAT(s) are invalidated at'the Target DMIF Instance.

The Originating DMIF Instance replies to the original DA_ChannelDelete() by providing for each channel

code. At this

boint channelHandle(s) and CAT(s) are invalidated\at the Originating DMIF Instance.

The Originating Application receives the reply and invalidatés the channelHandle(s).

NOTE The
following steps

Step 7

The Originati
decide to relg
the same Ne
and the TAT

Step 8

The Target (
through the O

Originating or the Target DMIF dependingion which scenario was used to add channels can
7 and 8.

g (Target) DMIF Instancedetermines that some network resource is not needed anymore

work Session. It passes a DN_TransmuxRelease() through the DNI, indicating the networ
bf the TransMux Channels to be released.

Driginating) DMIF Instance receives the DN_TransmuxReleaseCallback() from the DNI,
NI providing a response code. TATSs are invalidated at both sides.

pplication stops the actual delivery of data on the indicated Channel(s), apd(replies with response

channel a

A response

arry out the

and might

ase them. In that case it starts network signalling to release connection(s) (TransMux Channel(s)) in

kSessionld

hnd replies
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B.1.4 Termination of a Service in a Remote Interactive DMIF

Originating DMIF Terminal

Target DMIF Terminal

ISO/IEC 14496-6:1999(E)

=

Application

=

the applicatio
running

the service
replies

Application DAl DMIF Layer DNI + Network + DNI DMIF Layer DAl
the applicatiorf
terminates
the service [ | DA_ServiceDetach
1 (II\I' cclri’ rnasnn) detach the
service DN_ServiceDetach
2 (IN: nsld, serviceld, reason)
DA ServiceDeta
3 (IN: ssld, reaso
(OUT: rsp)
OUT: rs
(OUT: rsp) < ( P
< 5
6
determine
whether the
network
session
I .
can be releasgd DN_SessionRelease
7 (IN~nsld, reason)
(OUT: rsp)
8

Preconditigns:

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

O The Skrvice Session is no longer required

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

© ISO/IEC

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 0
code. At this

Step 6

The Originati
locally meani

NOTE The
steps 7 and 8.

Step 7

The Originati
was the last
and passes &

Step 8

The Target (
At this point t

B.2

The following
Broadcast sc

The first two
as in clause

Infornpation Flows for Broadcast DMIF

MIF Instance replies to the DN_ServiceDetachCallback() through the DNI along, with the
boint the Network Session unique serviceld is no more valid.

ng DMIF Instance replies to the DA_ServiceDetach() along with the response code. At th
hgful serviceSessionld is no more valid.

Originating or the Target DMIF irrespective of which one initiated the.service detach can carry out §

g (Target) DMIF Instance might recognize that the Network Session need not be active an
service present on that Network Session). It might therefore decide to release the Netwo
DN_SessionRelease() through the DNI.

e network wide unique networkSessionld is no longer valid.

figures represent-the semantic information crossing the borders of a DMIF implement
bnario. No details-are provided on the internal exchanges between modules in DMIF.

columns @mythe figures represent the application and the DAI, with the same information ang
B.1; the<third column represents a generic DMIF implementation, including all the internal

e response

s point the

he following

ymore (this
k Session,

Driginating) DMIF Instance receives @ DN_SessionReleaseCallback() and replies to it through the DNI.

ation for a

formalism
conceptual

rding.to the DMIF communication architecture of Figure 3, that is Originating DMIF Insta

ce, Target

modules acc

DMIF InstannTe and Target Application. The right side of the figures represents Broadcast Network andehows 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.

66


https://iecnorm.com/api/?name=16649e0315acdb057324e11c06c343a7

© ISO/IEC ISO/IEC 1449

B.2.1 Initiation of a service in a Broadcast DMIF

DMIF Terminal Broadcast Network

6-6:1999(E)

Application DAl Originating DMIF Layer + Target DMIF Layer +
Target Application

the applicatio
initiates
the service | | DA_ServiceAttach

Service List
11 (N-DMIF_URL, | get knowledge of the list of services |
uuData) ] B ] )
Service Specific Configuration| Information
tune on the requested service and get specifif
information (e.g. for ISO/IEC 14496
applications: Initial OD, ESid - CAT mapping
(OUT: rsp, ssld,
uuData) | reply
2
Figure B.6 — Initiation of a service in a Broadcast DMIF
Preconditigns :
0 The Application at the Originating DMIF has acquired an URL from a previous action (e.g.; Web browsing,

adverfisement, specific contracts).

Step 1

The Applidation at the Originating DMIF passes a DA_ServiceAttach() indicating the URL and additional uuData

(e.g., for cllent credentials).
The URL ig parsed and the appropriate DMIF Instance is invoked according to the protocol part of the

The Origingting DMIF Instance‘assigns a locally significant unique serviceSessionld. The Target Appli
interprets {he whole URL fincluding the serviceName, and checks whether the requested service i
possibly gets additionakservice specific data from the broadcast network (e.g., in the case of an ISO
based application, the“initial OD and possibly the table mapping the ES_IDs with the actual chann
them). Moreover, the-Target Application module potentially interprets the uuData field for client verifica

URL.

cation module
5 available. It
IEC 14496-1
els delivering
ion.

Additional checks are performed through compatibility matching procedures: the mechanism adoptetii depends on

the Broadcast-Nebtwork:

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 Terminal Broadcast Network

Application

the applicatio
requests

a new channgl

© ISO/IEC

DAl Originating DMIF Layer + Target DMIF Layer +
Target Application

DA_ChannelAdd

1

(IN: ssld, loop (dir, tune on the requested channels (e.g. for
[gos] unData)) ISQUEC 14496 ar\'nlir'nfinne based on CAT

associated to ESid)

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

Preconditiong:

O The serv
O The local
Step 1

The Applicat|

Figure B.7 — Addition of Channels in a Broadcast DMIF

ce between the Originating and Target applications has been initiated succesfully.

ion of the source of the stream is available'from previous interaction.

on at the Originating DMIF \passes a DA_ChannelAdd() indicating the channels it reg

primitive confains the serviceSessionld.for-which the Channels are requested. Each channel is charact

QoS parame
terminated at|
determine wi
uuData may

Step 2

After the suc
along with thq

the Target Application module), and uuData. The Target Application module interprets the
at stream is actually being requested (e.g., in the case of an ISO/IEC 14496-1 based
onvey the ES_1D); and checks the availability of this stream.

essfuliconclusion of the above check, the Originating DMIF Instance replies to the DA_Ch
lacally significant channelHandle(s).

uires. The
brized by a

er, by a direction parameter (usually DOWNSTREAM; UPSTREAM for back-channels, that will be

uuData to
application

annelAdd()

Post channel

establishment:

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

O The Target Application portion of the DMIF Instance inspects the uuData, determines the command, and in this
case begins to send the data.

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

NOTE DA_UserCommand() may be used for purposes other than stream control, and stream control may be performed by
means other than DA_UserCommand()
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B.2.3 Deletion of Channels in a Broadcast DMIF

DMIF Terminal Broadcast Network
Application DAI Originating DMIF Layer + Target DMIF Layer +
Target Application
the applicatior
deletes
channels DA_ChannelDelete
1 (IN: loop (chid, | stop getting data on those channels

)
reaSoR);

(OUT: loop (rsp))

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

Preconditigns:

O The sg¢rvice has been established between the Originating and Target applications.
0 Atleast a channel has been successfully added.

O A stream being carried on a channel is no longer required.

Step 1

The Appligation at the Originating DMIFE_passes a DA_ChannelDelete() indicating the channels it wgnts to delete.
The primitiye contains the channelHandle(s) along with reason codes.

The DMIF |nstance stops the attual delivery of data on the indicated Channel(s).
Step 2

The Originating DMIE Instance replies to the DA_ChannelDelete() along with response codes. At this point the
channelHahdle(s)-are no longer valid.
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B.2.4 Termination of a service in a Broadcast DMIF

DMIF Terminal Broadcast Network

Application DAl Originating DMIF Layer + Target DMIF Layer +
Target Application

the applicatio
terminates

the service | | pA_ServiceDetach

1 (IN: ssld, reason)

[ . . ]
| SLOP geunyg dity dala 10T tat service |

(OUT: rsp)

Figure B.9 — Termination of a service in a Broadcast DMIF

Preconditiong
O The service has been established between the Originating.and Target applications.
O The SeryJice Session is no longer required.

Step 1

The Applicatipn at the Originating DMIF passes,a DA_ServiceDetach() indicating the service it wants td terminate.
The primitive |contains the serviceSessionld along with a reason code.

The DMIF Indtance stops the provision(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
serviceSessignld is no longer valid.

B.3 Infornl\ation 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

DMIE Terminal Local File System
Application DAl Originating DMIF Layer + Target DMIF Layer + File System
Target Application
the application
initiates
the service || paA_ServiceAttach
T (TN DMTF_URL, — - — -
uuData) read the specific configuration information fol
the requested service (e.g. for ISO/IEC 14494
applications: Initial OD, ESid - CAT mappin . i
P pping Read Service Specific
(OUT: rsp, ssld, Configuration Information
uuData) | reply
2
Figure B.10 — Initiation of a service in a Local Storage DMIF
Preconditigns:
O The Application at the Originating DMIF has acquired an URL from a previous action (e.g., Web browsing,

advertisement, specific contracts).
Step 1

The Appligation at the Originating DMIF passes a DA_ServiceAttach() indicating the URL and addi
(e.g., for cllent credentials).

The URL ig parsed and the appropriate DMIF Instance is invoked according to the protocol part of the

The Originating DMIF Instangeassigns a locally significant unique serviceSessionld. The Target Appli
interprets the whole URL flin¢luding the serviceName, and checks whether the requested service i
possibly gets additional.service specific data from the file system (e.g., in the case of ISO/IEC 14
application, the Initial"©D and possibly the table mapping the ES_IDs with the actual channels del
Moreover, the Target/Application module possibly interprets the uuData field.

tional uuData

URL.

cation module
5 available. If
}496-1 based
\vering them).

Additional checks are performed through compatibility matching procedures: the mechanism adoptecf depends on

the file system-
Step 2

After the successful conclusion of the compatibility match and the correct identification of the requeste

d service, the

Originating DMIF Instance replies to the DA_ServiceAttach() along with the locally significant serviceSessionld and

possibly uuData. In the case of ISO/IEC 14496 applications the uuData would contain the InitialOD.
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B.3.2 Addition of Channels in a Local Storage DMIF

DMIF Terminal Local File System

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

the applicatio
requests
a new channgl] DA_ChannelAdd N

- open
1] (IN:ssld, loop (dir, open if necessary the appropriate files (e.g. fp| >
fqost ouData)) TSOMEC 124296 appiications Dased o CAT
associated to ESid) Ack

(OUT: loop (rsp,
chld))

reply

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

Preconditiong:
O The servjce between the Originating and Target applications has been initiated succesfully.
O The locagion of the source of the stream is available from previous interaction.

Step 1

The Applicatjon at the Originating DMIE_passes a DA_ChannelAdd() indicating the channels it requires. The
primitive confains the serviceSessionld for which the Channels are requested. Each channel is charactgrised by a
QoS parameier, by a direction parameter (usually DOWNSTREAM; UPSTREAM for back-channels, that will be
terminated at{the Target Application 'module), and uuData. The Target Application module interprets thg uuData to
determine what stream is actually being requested (e.g., in the case of an ISO/IEC 14496-1 based |application
uuData may ¢onvey the ESw.ID), and checks the availability of such stream.

Step 2

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

Post channel establishment:

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

O The Target Application portion of the DMIF Instance inspects the uuData, determines the command, and in this
case begins to send the data.

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

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

DMIF Terminal

ISO/IEC 14496-6:1999(E)

Local File System

Application

the application
deletes
channels

DAl

DA_ChannelDelete

1

(IN: loop (chld,

Originating DMIF Layer + Target DMIF Layer +
Target Application

close the appropriate files

close

Ack

)
reason)y

(OUT: loop (rsp))

Preconditigns:

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

0 The sgrvice has been established between the Originatinig and Target applications.

O Atleast a channel has been successfully added.

0 A stream being carried on a channel is no longer required.

Step 1

The Applidation at the Originating DMIF_passes a DA_ChannelDelete() indicating the channels it wa

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

The DMIF |nstance stops the,actual delivery of data on the indicated Channel(s).

Step 2

The Originating DMIk~Instance replies to the DA _ChannelDelete() along with response codes. At

channelHahdle(s)-are no more valid.

File System

nts to delete.

this point the
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B.3.4 Termination 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 applicatiol
terminates

the service | | pa_ServiceDetach

n) |- . close
| close all filesrelated to that service

1

Ack

(OUT: rsp)

Figure B.13 — Termination of a service in a Local\Storage DMIF

Preconditiong:
O The service has been established between the Originating and Target applications.
O The SeryJice Session is no longer required.

Step 1

The Applicatipn at the Originating DMIF passes a DA_ServiceDetach() indicating the service it wants td terminate.
The primitive |contains the serviceSessjonld along with a reason code.

The DMIF Indtance stops the proviSion of the service, and frees all resources used for that.
Step 2

The Originating DMIF Ifistance replies to the DA_ServiceDetach() along with a response code. At this point the
serviceSessignld is no.more valid.
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Annex C
(informative)

Use of URLs in DMIF

C.1 Introduction

This Anne
specificatid

provides a list of URL schemes that are allowed in DMIF (see clause C.3); moreover
n for those schemes that are new, i.e., not yet registered with the Internet Corporation

Names angl Numbers (ICANN) (see clause C.4).

C.2 Gel

A URL co
<scheme-4

<scheme>
In DMIF U
The local
Instance. 7
session wi
DMIF; the

remote ap
the <schern

C.3 UR
The followi
e "dudp:
+ "dtcp:"

o "datm:

neric concepts

ntains the name of the scheme being used (<scheme>) followed<{by a colon and then
pecific-part>) whose interpretation depends on the scheme.

<scheme-specific-part>

RLs always represent a service location, and can only-be.absolute.

DMIF parses the <scheme> part of the URL in>order to identify and activate the appr
he local DMIF Instance in turn parses a portion of the <scheme-specific-part> in order

th the designated remote (or emulated remote in the case of local storage and broadca
remote (or emulated remote) DMIF parsesta further portion of the <scheme-specific-part>

plication program; the remote (or emulated remote) application program parses the remain
he-specific-part> to identify and activate the desired service.

| schemes allowed in.DMIF

hg are the URL schemes currently allowed in this part of ISO/IEC 14496:

it provides a
or Asssigned

a string (the

opriate DMIF
0 establish a
st scenarios)
Lo identify the
ing portion of

C.4 New URL schemes

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-" have to be added in front of it.
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C.4.1 URL

scheme for DMIF signalling over UDP/IP

© ISO/IEC

The URL for default DMIF signalling over UDP/IP 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 on the Internet
use a common Internet specific syntax:

lI<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>/<service-entity-path>

The <host> is

The <port> in
hence for the

The <url-path
<service-entit

C.4.2 URL
The URL for
RFC1738. U{

use a commg

/I<user>:<pag

the target DMIF and hence for the "x-dudp:" scheme it will be named <target dmif>.

dicates the UDP/IP socket port number over which the DMIF signalling messages wilhbe de|
"X-dudp:" scheme it will be named <dmif port>.

> is the path to access a dmif service entity and hence for the "x-dudp:"scheme it will
y-path>.

scheme for DMIF signalling over TCP/IP
default DMIF signalling over TCP/IP follows the generic syntax for new URL schemes
n Internet specific syntax:

sword>@<host>:<port>/<url-path>

The URL for flefault DMIF signalling over TCP/IP consists ofthé following:

x-dtcp://<use
The <host> ig

The <port> in
hence for the

The <url-path
<service-entit

C.4.3 URL

The URL for
RFC1738. U{
use a comma

>:<password>@<target dmif>:<dmif port>/<service-entity-path>
the target DMIF and hence for the "X=dtcp:" scheme it will be named <target dmif>.

dicates the TCP/IP socket portinumber over which the DMIF signalling messages will be de|
"x-dtcp:" scheme it will be named <dmif port>.

> is the path to access.a dmif service entity and hence for the "x-dtcp:" scheme it will
y-path>.

scheme for DMIF signalling over networks using NSAP addresses format
default(DMIF signalling over ATM follows the generic syntax for new URL schemes

n Internet specific syntax:

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

ivered and

be named

defined in

ually the URLSs that involve the direct use of an IP-based protocol to a specified target on the Internet

ivered and

be named

defined in

ually the.URLs that involve the direct use of an IP-based protocol to a specified target on the Internet

This scheme does not 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 following:

x-datm:;<user>:<password>@<target dmif>:<dmif selector>/<service-entity-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.
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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>.

The <url-path> is the path to access a dmif service entity and hence for the "x-datm:" scheme it will be named
<service-entity-path>.
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Annex D
(informative)

Protocol error recovery

D.1 Timouts and retransmission

© ISO/IEC

The DMIF D
retransmissio
message is 3
the form [Tid.

Because the
transmit and
ID used in eal
the associatg
Confirm mes
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

n algorithms to provide error recovery from lost or corrupt messages. Detection of the non-
[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 each message. The 1
ch message allows multiple messages to be sent with simultaneous{eutstanding 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 messagée_uses the Tid.tMessage timer a
the message available in case the Request message-js resent. Each time either of these
ntity will resend the message and increment its Tid'humRetrans 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
bf this part of ISO/IEC 14496; the samesapplies 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 value used in the DSMCCMessageHeader() to identify the transaction of which th

Saction state: Tid.state

efault Signalling Protocol includes facilities to detect the non-receipt of messages anJi message

eceipt of a

ccomplished by the use of the Tid.tMessage timer. When a timeout occurs an event is ge¢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 Requést 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

S message

The current state of the transaction with transactionld value of Tid.

D.2.3 Associated session: Tid.Sid

The value used to identify the networkSession in which the transactionld Tid pertains. This variable is used to
correlate the transaction state variables with its associated networkSession.

D.2.4 Transaction message timeout: Tid.tMessage

The holding timer for the transaction message with transactionld value Tid. When initiating a Request message this
timer is used to detect non-receipt of the corresponding Confirm message and initiates retransmission procedures.
When initiating a Confirm message this timer serves as a holding timer used to keep the message available for
possible retransmission if its associated Request message is retransmitted.
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D.2.5 Expired transactionld holding timer: Tid.tHold

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

transaction

Ids.

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

naca-cfE t. . tha racu o al

allocation §

D.26 Tr

The message contents of the transaction with transactionld value of Tid. This is what will be retran
h transaction remains unacknowledged for an extended period of time.

event that

hnsaction message: Tid.message

D.2.7 Ti

The numb
and invalid

The curren

D.3 Tra

A transact
The transa
is used to
important t
messages
moving all

The followi

TUndefine

TActiveRefrans” The Transaction ID has been assigned and the state is permitted to retransmit the me

id.numRetrans

totanth lovran to Aioraontan noan raica aaatbhn H narad-aftimaic aooanta
POt C—SUTCICTIO y IArgtto guaiartC T o T T aSTuv it T i c o qumC U ot TTOU OT tic TS aC T T oo

.retransBound

r of retransmissions of an unacknowledged transaction before theprotocol state maching
te the transaction.

ound is assigned when Tid is allocated.

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

nsaction ldentifier State Machine

on is a pair of messages which share the same transactionld value in their DSMCCMesS
ction pair consists of either a Reguest message followed by a Confirm message. The trans
correlate the message pairs-on the sending or receiving entities. To insure integrity of m
hat transactionld value not be re-used by an entity until it can guarantee that all copies of g
have been cleared from the session. In the Transaction Identifier State Machine this is acg
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.

le.

smitted in the

is to give up

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

ssage.

TActiveNo

atranc: Tha Trancactinn 1IN hac haan accianad and tha otata ic nat narmittad +n ratrancmit
eSS e St oS B e e HaSSIHRe aaHEtHE-State1S RO PR e a0 TetaSHit

TExpire: The Transaction ID is retired.

he message.
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TExpire

TUndefined /4

TActiveNoRetrans

Figure D.1 — Transaction Identifier State-Machine

D.4 Transaction Identifier State table

Description o

the events:

[new-tid-retrahs]

[new-tid-nore

[free-tid]

[Tid.tMessagé

[retrans-req]

[Tid.tHold]

14
—_—

rans]

Sending a Request message with Tid.retransBound > 0
Sending a Requestmessage with Tid.retransBound = 0
Transaction IDno longer required

Tid.tMessage timer has expired

An_administrative request to retransmit

Tid.tHold timer has expired
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