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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Com

mission)

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

collaboratg| in fields of mutual interest. Other international organizations, governmental and non-governm
liaison withh ISO and IEC, also take part in the work. In the field of information technology, ISO afnd I
established a joint technical committee, ISO/IEC JTC 1.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives;\Part 3.
The main task of the joint technical committee is to prepare International Standards. Draft.International S
adopted by the joint technical committee are circulated to national bodies for voting. Publication as an Inte

Standard r¢quires approval by at least 75 % of the national bodies casting a vote.

In exceptignal circumstances, the joint technical committee may propose thedpublication of a Technical H
one of the following types:

— type 1| when the required support cannot be obtained for the puhlication of an International Standard
repeated efforts;

— type 2| when the subject is still under technical development‘or where for any other reason there is t
but nof immediate possibility of an agreement on an International Standard;

— type 3| when the joint technical committee has collected data of a different kind from that which is
published as an International Standard (“state ofthe art”, for example).

Technical Reports of types 1 and 2 are subject\{o’ review within three years of publication, to decide whe
can be trgnsformed into International Standards. Technical Reports of type 3 do not necessarily ha
reviewed uptil the data they provide are considered to be no longer valid or useful.

Attention id drawn to the possibility that some of the elements of this part of ISO/IEC TR 21000 may be th¢
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC TR 21000-1, which._is a Technical Report of type 3, was prepared by Joint Technical Cq
ISO/IEC JTC 1, Information’ technology, Subcommittee SC 29, Coding of audio, picture, multime
hypermedia information:

ISO/IEC TR 21000~consists of the following parts, under the general title Information technology — M
framework|(MPEG=21):.

ental, in
FC have

andards

rnational

Report of

despite

ne future

normally

her they
e to be

e subject

mmittee
dia and

Litimedia

— Part 1.-¥ston—Technotogies-and-Strategy

— Part 2: Digital Item Declaration

— Part 3: Digital Item Identification and Description

— Part 4: Intellectual Property Management and Protection
— Part 5: Rights Expression Language

— Part 6: Rights Data Dictionary

Further parts may be added.
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Executive Summary

Today, many elements exist to build an infrastructure for the delivery and consumption of multimedia content.
There is, however, no 'big picture' to describe how these elements, either in existence or under development, relate
to each other. The aim for MPEG-21 is to describe how these various elements fit together. Where gaps exist,
MPEG-21 will recommend which new standards are required. ISO/IEC JTC 1/SC 29/WG 11 (MPEG) will then
develop |new standards as appropriate while other relevant standards may be developed by other hodies. These
specificgtions will be integrated into the multimedia framework through collaboration between MPEG| and these
bodies.

The result is an open framework for multimedia delivery and consumption for use by all the players in the delivery
and consumption chain. This open framework thus provides content creators and service providers|with equal
opportunities in the MPEG-21 enabled open market. This will also be to the benefit, of the conten{ consumer
providing them access to a large variety of content in an interoperable manner.

The visipn for MPEG-21 is to define a multimedia framework to enable dransparent and augmented use of
multimedlia resources across a wide range of networks and devices used bydifferent communities.

Part 1 of MPEG-21 (ISO/IEC TR 21000-1):

1. Proyides a vision for a multimedia framework to enable ttansparent and augmented use of [multimedia
resgurces across a wide range of networks and devices to-meet the needs of all Users’;

2. Facllitates the integration of components and standards in order to harmonise technologies for the creation,
management, manipulation, transport, distribution and consumption of content;

3. Proyides a strategy for achieving a multimedia_.framework by the development of specifications and standards
basgd on well-defined functional requirement*through collaboration with other bodies.

1 A User is any entity that interacts in the MPEG-21 environment or makes use of a Digital Item (all capitalised terms are used
as defined in Clause 2).

© ISO/IEC 2001 — All rights reserved v
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Introduction

Currently, multimedia technology provides the different players in the multimedia value and delivery chain (from
content creators to end-users) with an excess of information and services. Access to information and services from
almost anywhere at anytime can be provided with ubiquitous terminals and networks. However, no complete
solutions exist that allow different communities, each with their own models, rules, procedures, interests and

content forfmats, to interact efficiently using this complex infrastructure. Examples of these communities
content, financial, communication, computer and consumer electronics sectors and their customers. Deveg
common nultimedia framework will facilitate co-operation between these sectors and support a)more
implementation and integration of the different models, rules, procedures, interests and content\formats.
enable an ¢nhanced user experience.

The multimedia content delivery chain encompasses content creation, production, delivery' and consum
support thig, the content has to be identified, described, managed and protected. The/transport and dg
content wil| occur over a heterogeneous set of terminals and networks within whigh*events will occur an
reporting. $uch reporting will include reliable delivery, the management of personal data and preferencs
into account and the management of (financial) transactions.

-21 multimedia framework identifies and defines the key elements needed to support the m
in as described above, the relationships between and the“operations supported by them. W

rfaces to the elements. MPEG-21 will also address the’necessary framework functionality, sud
protocols alssociated with the interfaces, and mechanisms to provide a repository, composition, conformang

The seven key elements defined in this document are:

1. Digital| Item Declaration (a uniform and flexible\abstraction and interoperable schema for declarin
Items)

2. Digital| ltem Identification and Description (a framework for identification and description of arf
regardless of its nature, type or granularity);

3. Content Handling and Usage (provide interfaces and protocols that enable creation, manipulation

are the
loping a
efficient
This will

ption. To
livery of
l require
s taking

Iltimedia
ithin the
teristics,
h as the
e, etc.

g Digital

y entity

search,

access$, storage, delivery, and+(re)use of content across the content distribution and consumption valug chain);

4. Intelle¢tual Property Management and Protection (the means to enable Digital Items and their righ
persisiently and reliably-managed and protected across a wide range of networks and devices);

5. Terminals and-Networks (the ability to provide interoperable and transparent access to conten
networks and terminals);

6. ContentRepresentation (how the media resources are represented);

ts to be

t across

7. Event Reporting (the metrics and interfaces that enable Users to understand precisely the performance of all

reportable events within the framework).

MPEG-21 recommendations will be determined by interoperability requirements, and their level of detail may vary

for each framework element. The actual instantiation and implementation of the framework elements b
abstraction level required to achieve interoperability, will not be specified.

elow the
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Information technology — Multimedia framework (MPEG-21) —

Part 1:

Visio

n, Technologies and Strategy

1 Scq

This Te

bpe

chnical Report has been prepared within ISO/IEC JTC 1/SC 29/WG 11 te~introduce the

MPEG-21

Multimeglia Framework. It identifies the requirements that need to be met to.achieve the definifion of this

framewq
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2 Tel

For the {

rk. It is proposed that this will be achieved through a combination of WG, 11’s efforts to stan
the multimedia framework where it has the appropriate expertise,~and the integration with

which are being developed by other bodies. It is expected that this collaborative a
isation linked with a common vision will maximise harmonisation.of efforts and enable effective
to be implemented in the shortest possible time.

»]

hnical Report is introduced by a problem statement and*a ‘solution statement. The problem
s a multimedia usage environment founded upon ubiquitous networks that is encouraging ne
or trading digital content. In this environment, the distinction between content types is less cl

ransactions that are interoperable and highly automated, which is required to support these n
Ce.

rchitectural elements are identified~as key to the multimedia framework as previously descr
f the Technical Report. In addition, the user requirements within a multimedia framework arg
ly as they impact upon each efithe seven architectural elements.

ng its definition of a multimedia framework and in making its proposals and recommendations

entifies other multimedia initiatives that are currently in progress that should be considered as
interaction and coellaboration with the standards work plan agreed by MPEG-21.

ms and Definitions

urposes of this Technical Report, the following terms and definitions apply:

Hardise the

standards
bproach to
b standards

statement
v business
ar as their

bn as multimedia resources in new products and sérvices makes the traditional boundaries lesq distinct. In
individuals are becoming increasingly aware ofithe value, both commercial and intrinsic, of their own
5set resources and new possibilities presented’ by the tools which enable them to create and collect,
and distribute content. The solution statement introduces the vision of the multimedia frgmework to

w types of

bed in the
described

for further

isation, it is necessary for MPEG-21 to take account of other related multimedia activities. Thg¢ Technical

!

candidates

2.1 Anc

hor

An Anchor associates Descriptors with a fragment of a media resource and provides an externally identifiable
target for links from a location within a media resource.

2.2 Con

tainer

A potentially hierarchical structure that allows Digital Items to be grouped.

2.3 Digital Item
A Digital Item is a structured digital object with a standard representation, identification and meta-data within
the MPEG-21 framework. This entity is also the fundamental unit of distribution and transaction within this

fram
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2.4 End User
A User taking the role of consumer, i.e. being at the end of a value or delivery chain (a human consumer, an
agent operating on behalf of a human consumer, etc.). Note: “User” refers to all participants in the value or
delivery chain.

2.5 Privacy
Privacy is the ability of a User to control access to that particular User’s private information.

2.6 Resource
A resource is an individually identifiable asset such as a video or audio clip. an image. or a textual asset. A
resour¢e may also potentially be a physical object.

2.7 Trust
Is syngnymous with predictability, e.g. a trusted device is one which exhibits predictable behaviour.

2.8 User

User of a system. This includes all members of the value chain (e.g., creator, rights, holders, distribdtors and
consumers of Digital Items).

3 Symbols and abbreviated terms

31 API
Application Program Interface

3.2 ATSC
Advgnced Television Systems Committee

3.3 CATyY
Community Aerial Television

34 CD
Compact Disc

3.5 CPU
Central Processing Unit

3.6 DAI
DMIKF Application-Interface

3.7 DASE
DTV|Applications Software Environment

3.8 DMIF
Multimedia Integration Framework

39 DSL
Digital Subscriber Line

3.10 DTV
Digital TV
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3.1

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

DVB
Digital Video Broadcasting

EPG
Electronic Programme Guide

Gl

F

Graphics Interchange Format

ISO/IEC TR 21000-1:2001(E)

Gi’RS
Gegneralised Packetised Radio System

HT

Hy

H\
H4

ML
pertext Mark-up Language

\i
rdWare

entifier

FE
titute of Electrical and Electronic Engineers

]
put/Output

MP

Intellectual Property Management and Protection

IT

J

Infernational Telecommunication Union

JF
Jo

JH
JH

EG
nt Photographic Experts Group

G
EGfile extension

LMDS
Local Multipoint Distribution Systems

MHP
Multimedia Home Platform

MIDI
Musical Industry Digital Interface
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3.27

3.28

3.29

3.30

3.31

3.32

3.33

3.34

3.35

3.36

3.37

3.38

3.39

3.40

3.41

3.42

MMDS
Microwave Multipoint Distribution System

MPEG
Motion Picture Expert Group

MSF
Multiservice Switching Forum

NPI
Network Program Interface

PC
Perspnal Computer

PDF
Portable Document Format

PNG
Portgble Network Graphics

QoS
Quallty of Service

SGML
Stanglard Generalized Markup Language

SwW
SoftWare

TR
Techhnical Report

TV
TeleYision

]|
User|Intefface

UMTS
Universal Mobile Telecommunications Systems

VRML
Virtual Reality Modeling Language

XML
eXtensible Markup Language
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4 Structure of the Technical Report

The Technical Report first sets out the User requirements in the multimedia framework. A User is any entity that
interacts in the MPEG-21 environment or makes use of a Digital ltem. Such Users include individuals, consumers,
communities, organisations, corporations, consortia, governments and other standards bodies and initiatives
around the world. Users are identified specifically by their relationship to another User for a certain interaction.
From a purely technical perspective, MPEG-21 makes no distinction between a “content provider” and a
“consumer’—both are Users. A single entity may use content in many ways (publish, deliver, consume, etc.), and
so all parties interacting within MPEG-21 are categorised as Users equally. However, a User may assume specific
or even unique rights and responsibilities according to their interaction with other Users within MPEG-21. These

requirer’r ents are defined and further described in Clause 5

Clause 6 of the Technical Report elaborates the seven elements in the framework identified inthe’ T

descripti
shortcon
innovatiq

Clause
standard
recomm
the repo
there is
appropri
standard
compon
framewq
organisg

4.1

End Users’ appetite for content and the accessibility’ of information is increasing at an incredible pa

devices,
Addition

not given tools to deal efficiently with all the intricacies of this new multimedia usage context.

Enabling
digital m
of amatg

as commercial content providersZ.

Such de
and trad
intellectd
between
video (v
delivery

Problem Statement

pbn above. For each element, an overview of the current situation is given. Subsequently, t
nings, problems and issues associated with each element are identified. Finally, the oppof
n and standardisation are highlighted.

ise components of the architecture to support a multimedia framework)Although these pro
endations are organised within the context of each of the elements of the'framework describg
t, it makes no assumption that any future standards development shduld be organised in this wj
sufficient convergence between some of the areas recommend€d for standardisation that
hte to either combine or subdivide the work on another basis: This may also be influen
isation work currently in progress by other bodies, where grganisation of tasks should take
bnts which may already be under development. Finally, MPEG recognises that the vision of the
rk can only be realised with the co-operation from, and in-collaboration with, other standards
tions which possess skills that may not typically be found amongst the MPEG community of part

with a myriad set of differing terminal and ‘network capabilities, are making their way into End U
blly, these access devices are used in-different locations and environments. Users, however, a

edia for their personal use-and for sharing among family and friends (as is evidenced by the la
ur music, photo and media’sharing web sites). These “content providers” have many of the sam

velopments rewfite“existing business models for trading physical goods with new models for
ing digital content electronically. Indeed, it is becoming increasingly difficult to separate t
al property)rights that are associated with multimedia content from the content itself. The
the delivery of audio sound (music and spoken word), accompanying artwork (graphics), {
sual).-and synthetic spaces will become increasingly blurred. New solutions are required to n

R structure
he existing
tunities for

/ of the Technical Report sets out the proposals and recommendations™for the future work plan to

posals and
d earlier in
ay. Indeed,
it may be
ced by the
account of
multimedia
bodies and
icipants.

ce. Access
sers’ lives.
re currently

“ease of use” for Users is becoming increasingly important as individuals are producing mor¢ and more

ge number
e concerns

distributing
e different
boundaries
ext (lyrics),
hanage the

process of these different content types in an integrated and harmonised way, entirely transp

rent to the
User of multimedia services. T

Today, many elements exist to build an infrastructure for the delivery and consumption of multimedia content.
There is, however, no 'big picture' to describe how these elements, either in existence or under development, relate
to each other. The aim for MPEG-21 is to describe how these various elements fit together. Where gaps exist,
MPEG-21 will recommend which new standards are required. MPEG will then develop new standards as

2 Management of content, re-purposing content based on consumer/device capabilities, protection of rights,
protection from unauthorised access/modification, protection of privacy of providers and consumers, etc.
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appropriate while other relevant standards may be developed by other bodies. These specifications will be
integrated into the multimedia framework through collaboration between MPEG and these bodies.

The result is an open framework for multimedia delivery and consumption, with both the content creator and
content consumer as focal points. This open framework provides content creators and service providers with equal
opportunities in the MPEG-21 enabled open market. This will also be to the benefit of the content consumer
providing them access to a large variety of content in an interoperable manner.

4.2 Solution Statement

ires that a
iltimedia
ly to the
and the

enabling
support

content pgckaging, intellectual property management and protection, content™identification and degcription,
financial mpnagement, user privacy, terminals and network resource abstraction, gontent representation apd event
reporting

From its Hackground in key technology and information management-standards related to the manggement,
delivery and representation of multimedia content, MPEG is well positioned to initiate such an activity. However, it
is recogniskd that the integration of such disparate technologies can-only be achieved by working in collgboration
with other bodies.

4.3 Visipn Statement and Goals

MPEG-21 fakes the following statement to describe~jts vision: To enable transparent and augmented use of
multimedia|resources across a wide range of networks and devices.

Its goal is tp create an interoperable multimedia\framework by:

431 Understanding how the components of the framework are related and identifying where gaps in the
framework exist;

4.3.2 Developing new spegifications which allow:
4.3.21 access, (re)use of and interaction with multimedia objects across networks and/or capable
devices,
4.3.2.2 the implementation of multiple business models including those requiring the alytomated

management of rights and payments transactions throughout the value chain, and

4.3.2.3 the privacy of Users to be respected; and

4.3.3 Achieving the integration of components and standards to facilitate harmonisation of technologies for
the creation, management, transport, manipulation, distribution, and consumption of digital items.

4.4 Normative Implications

The multimedia framework will be developed through a combination of MPEG’s efforts to standardise the parts of
the multimedia framework where it has the appropriate expertise, and the integration with other multimedia
initiatives which are being developed by other bodies. MPEG will hence contribute to the definition of the framework
by developing new MPEG standards or by developing interfaces for other existing or future standards and services
to provide the required interoperability or architectural elements.

6 © ISO/IEC 2001 — All rights reserved
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MPEG-21’s normative recommendations will be determined by interoperability requirements, and their level of
detail may vary for each framework element. The actual instantiation and implementation of the framework
elements below the abstraction level required to achieve interoperability, will not be specified.

4.5 Conformance

Conformance is an essential element of each MPEG standard. However, within this scope of this Technical Report,

no conformance criteria are given. It is understood that some subsequent part(s) of MPEG-21 will contain such
criteria. It is expected that conformance to each individual architectural element will be possible.

4.6 Description-ofa-Multimedia-Framework-Architectire————————

To defing where standards are required in a multimedia framework which is capable of supporting the|delivery of
digital cpntent, it is necessary first to reach a shared understanding about common concepts. This |presents a
difficulty| as there are many examples of different architectures that evolve in response to a variety of|models for
the use|of content. In order to avoid giving undue preference to one model above another, it is proposed to
describg the multimedia framework as a generic architecture of conceptual design. Such™a broad and high-level
approach will allow for more specific use cases to be elaborated, which can be mapped back against the generic
architecture as the work continues.

The intept is to maintain an MPEG-21 Use Case Scenario document in conjunction with the Technicgl Report to
provide ¢xamples of potential MPEG-21 applications.

The fungtionalities of such a Multimedia Framework Architecture, @s)described above, have been grouped by
MPEG-Z1 into seven architectural elements. They are:

1. Digital Item Declaration

2. Digital Item Identification and Description

3. Cortent Handling and Usage

4. Intellectual Property Management and Pretéection
5. Terminals and Networks

6. Cortent Representation

7. Event Reporting

Even thqugh some overlap éxists between these elements, it is considered that a sufficient distinction cgan be made
for the plrposes of standardisation.

4.6.1 Digital Item® Declaration

MPEG-Z1_shall establish a uniform and flexible abstraction and interoperable schema for declaring Digiterl ltems.

4.6.2 Digital Item Identification and Description

MPEG-21 shall design a method for identification and description that is interoperable to provide, provide for,
support, adopt, reference or integrate for:

4.6.21 Accuracy, reliability and uniqueness of identification;

4.6.2.2 Seamless Identification of any entity regardless of its nature, type or granularity;

3 As defined in clause 2.
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46.2.3

46.24

46.2.5

Persistent and efficient methods for the association of identifiers with Digital ltems;

Security and integrity of IDs and descriptions which will survive all kinds of manipulations and

alterations; and

Automated processing of rights transactions and content location, retrieval and acquisition.

4.6.3 Content Handling and Usage

The MPEG-21 Multimedia Framework should provide interfaces and protocols that enable creation, manipulation,

search, ac
across the
users with
performing
this contex

4.6.4

The MPECQ
enables all

Intellectual Property Management & Protection

Cess anrngp, dpli\/nry’ and (rp)ncp of content (whir‘h can he any media data and dpqr‘rilnf'
content distribution and consumption value chain; with emphasis on improving the interaction.n
personalisation and content handling. The above should be supported both when the~End
the above functions and when the functions are delegated to "non human entities" (such as™“ag
, content handling should not be understood as managing the rights of the content.

5-21 Multimedia Framework should provide a multimedia digital rights /management framew
Users# to express their rights to, interests in, and agreements related to’ Digital ltems and e

ve data)
hodel for
User is
ents”). In

ork that
nhable all

Users to derive appropriate levels of assurance that those rights, interests and,agreements will be persistg¢ntly and

reliably ma

One possil

in Annex D

4.6.5 Tern

The goal is
Users from

This will e
multimedia
allowing th
will be gua
This implie

4.6.5.1

4.6.5.2

4.6.5.3

haged and protected across a wide range of networks and devices:

le approach to the issue of cross-domain management and protection of intellectual property is|

minals and Networks

to achieve interoperable transparent access to-(distributed) advanced multimedia content by
network and terminal installation, managementand implementation issues.

nable the provision of network and terminal resources on demand to form User communitig

e multimedia applications to connect,diverse sets of Users, such that the quality of the user ex
anteed.

5 that as @ minimum:

Networks should previde content transport functions according to a Quality of Service (QoS)
established betweenthe user and the network;

Terminals and networks should provide scalable execution functions as requested by content;

Access(to hetwork and terminal resources will happen through standard interfaces.

4.6.6 CoTtent Representation

detailed

shielding

s where

content can be created and shared, always with the agreed/contracted quality, reliability and flexibility,

perience

contract

and

MPEG-21 shall provide content representation technology able to efficiently represent content of all data types with
the following features:

4.6.6.1

46.6.2

The ability to match the QoS offered by terminals and networks in an optimal way, especially
time media such as video and audio, e.g. by providing scalability and error resilience; and

The ability to be synchronised and multiplexed and allow for interaction.

4 which, in MPEG-21, is defined to include legislative bodies and regulatory agencies, see Subclause 5.1.

for real-
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4.6.7 Event Reporting

MPEG-21 should provide metrics and interfaces that enable Users to understand precisely the performance of all
reportable events (such as transactions) within the framework. Such “Event Reporting” then provides Users a
means of acting on specific interactions, as well as enabling a vast set of out-of-scope processes, frameworks and
models to interoperate with MPEG-21. Event Reporting creates a standardised set of metrics and interfaces with

which to

describe the temporally unique events and interactions within MPEG-21.

4.7 Activities Related to the Multimedia Framework

collabor@

This Te
blocks o
exhausti
continug
importar
commory
ensure t
technold

The bro

tion (e.g. through liaisons) with relevant initiatives to expedite the work.

I candidates for future interaction and collaboration with the standards work plan agreed by MP
ve list of these is given in Annex A. The monitoring and updating of these activities is inteng
us MPEG activity. During its previous standards developments, MPEGchas always reco
ce of establishing liaisons with other bodies and organisations with which ‘it shares comple
objectives. These liaisons have provided a useful channel for communicating between thg
hat any overlap between concurrent standards activities is minimised(and that, where necessar
gy can be shared.

collabor

hd scope of the task of defining a multimedia framework présents new challenges and oppo
tion between those initiating standards activities in this aréa. The value of an integrated framey

management and delivery of multimedia content is considerable ‘and is attracting the interest and enf

major
consulta
duplicati

Within t
compon
will unds
ordinate
to and d
standard
this Tec
ambition
efforts (A

5 Us

andards bodies. Overlap between standardisation ‘activities is almost inevitable and d
ive approach between those standards bodies <which are prepared to meet the challeng
bn of effort and to maximise interoperability.

nis Technical Report MPEG is describing-a’vision of a multimedia framework in order to p
ents of the framework which require further'standardisation. However, it makes no assumption

rtake the task of actually standardisingall of the identified components. Rather, MPEG woulg
its work with other standards bodies\to’ensure that it can concentrate on those areas which are
ompatible with the mandate of MPEG. It is expected that a high level of practical integration
s bodies will be necessary in.order to complete some standardisation tasks successfully. With t
hnical Report has identifiedsome initiatives (and welcomes approaches from other initiatives)

s to address aspects of theymultimedia framework, and with which MPEG would like to co-ordir
Annex A).

or Requirements

51 U

ers

A User is any-éntity that interacts in the MPEG-21 environment or makes use of a Digital Item. Such Us
individualsy consumers, communities, organisations, corporations, consortia, governments and other
bodies and.initiatives around the world.

for further
G will seek

hnical Report identifies some other multimedia initiatives that could be considered ‘as’ potentfial building

EG. A non-
ed to be a
gnised the
mentary or
parties to
y, common

tunities for
vork for the
husiasm of
emands a
e to avoid

inpoint the
that MPEG
like to co-
best suited
with other
his in mind,
which have
ate its own

ers include
standards

Users are identified specifically by their relationship to another User for a certain interaction (Figure 1). From a
purely technical perspective, MPEG-21 makes no distinction between a “content provider” and a “consumer”—both
are Users. A single entity may use content in many ways (publish, deliver, consume, etc.), and so all parties
interacting within MPEG-21 are categorised as Users equally. However, a User may assume specific or even
unique rights and responsibilities according to their interaction with other Users within MPEG-21.
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Transaction/Use/Relationship
User A <4— Digital Item =% User B
&— Authorisation/VValue Exchange =—p

Figure 1: Users are defined by their role in a specific transaction

Examples that illustrate the possible roles of Users in MPEG-21 are included in in Annex E.

At its mos
object of th
providing
delivering
regulating
from any o
Any of thes
5.2 Use

Moreover,
(Figure 2):

1. Digita
2. Digita
3. Conte
4. Intelle
5. Netwo
6. Conte

7. Event

basic level, MPEG-21 provides a framework in which one User interacts with(another User
at interaction is a Digital Item commonly called content. Some such interactions are creating
tontent, archiving content, rating content, enhancing and delivering content, aggregating
content, syndicating content, retail selling of content, consuming content, subscribing to
content, facilitating transactions that occur from any of the above, and.regulating transactions tf
the above.

e are “uses” of MPEG-21, and the parties involved are Users.

r Model

this interaction between Users using Digital ltems-may be described further by seven core

Item Declaration (what is the structure of the-fundamental unit of distribution and transaction?);
Item Identification & Description (what content actually has been delivered?);

ht Handling and Usage (how is the content used and how is it delivered?);

ctual Property Management, & Rrotection (how are rights controlled in respect of each User?);
rks & Terminals (is the content delivered over a cable line or cell phone?);

1t Representation, (is)it natural or synthetic content, how does the content scale?);

Reporting (what reportable event has happened and how is it described?)”.

and the
content,
content,
content,
at occur

ualifiers
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Digital ltem
Declaration

L—

Examples:
* Unique Identifiers
+ Content Description

/

Figure

5.3 Ug

Users rg
said, as

Examples: Digital ltem 4
« “Container’ Identification and Examples:
« “Item” Description . Storage Management
» Content Personalisation
Content Handling /
\ and Usage /
Transaction/Use/Relationship
User A <4— Digital Item = User B
<&— Authorisation/Value Exchange =
Intellectual Property
Management and |
Protection
Examples:

» Resource Abstraction
* Resource Mgt. (QoS)

!

| _ Terminals and
Networks

Examples:

» Usage Permissions
* Authentication

Examples: L—— Content

« Error Resilience Representation

+ Scalability o
Event R@\éﬁing

ser Requirements

multimedlia framework are:

5.3.1

5.3.2

5.3.3

5.3.4

for six key elements

The ease of understanding the terms of use (“agreements”);
The enforeement of business and usage rules through the value chain;
The-support of regulations and statutes and the incorporation of societal factors as necessatry;

The provision of User protection, including reliability of service, statutory rights, liability and

2: Interactions are described by seven‘elements: Event Reporting provides metrics and ipterfaces

present a wide and diverse set of interests, and no list of their requirements could ever be complete. That
a general introduction to_bur undertaking, some common, broad User Requirements for an

MPEG-21

insurance

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

© ISO/IEC

for purchase, loss and damage, and escrow arrangements to eliminate risks;

The management and protection of User privacy;

The personalisation of content;

The ability to add metadata as content moves through the value chain;

The verification of the integrity of Digital Items and the provision of means to check when, by which
method and by which authority this integrity was verified;

The ability to track content and transactions;

2001 — All rights reserved
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5.3.10

5.3.11

5.3.12

The secure use of content and exchange of value;
The enabling quality and flexibility of interactive service;

In a heterogeneous environment, End Users expect an automated selection of the appropriate quality
levels for their particular network connection and terminal. This implies a flexible infrastructure that
might include support for, for example, price differentiation and giving the Users control over the flow of
content.

The provision of metrics to communicate performance for each segment and function of MPEG-21:
transactions content interaction etc -

5.3.13
5.3.14

5.3.15

5.3.16

5.3.17

From a te
elements:

1. Interof

2. Transparency

3. Robus
4. |Integri
5. Scalali
6. Exteng

7. Customisation

The enabling of interoperability of other multimedia frameworks with and into MPEG-21;

The support of existing standards outside of MPEG;

The ability to provide, provide for, support, adopt, reference or integrate:

5.3.15.1 business processes among ad-hoc or established independent business partners by
electronic means for extra-business operation (busines$\to business and buginess to
consumer),

5.3.15.2 a library of common, standard intra-business procésses;

To allow for both business processes and enabling technologies to evolve independently while
retaining long-term investments in both;

To develop specifications that do not hinder the establishment of legitimate new business models.

Chnical perspective, these functionalities are ‘expressed as requirements in each of the architectural

erability

tness
y
ility

ibility

8. Event management
9. Protection
10. Rights management

11. Standard metrics and interfaces

12. Privacy

13. Interactivity

12
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The following subclauses elaborate the elements in the framework as defined in Subclause 4.6. For each element,

an overview of the current situation is given. Subsequently, the existing shortcomings are identified.
opportunities for innovation and standardisation are highlighted.

6.1 Digital ltem Declaration

Finally, the

The goal is to establish a uniform and flexible abstraction and interoperable schema for defining Digital ltems.

6.1.1

Within apy system (such as MPEG-21) that proposes to facilitate a wide range of actions involving)“Dig
there is p strong need for a very concrete description for defining exactly what constitutes such an “ite
many kinds of content, and probably just as many possible ways of describing it.-This preser

at can be used to represent any Digital Items defined within the model unambiguously and cg
them, and information about them, successfully.

6.1.2 An Example

“web page” can be considered as a Digital Item. This web page)typically consists of an HTML
pedded “links” to (or dependencies on) various image files\(e!g. JPEGs and GIFs), and pos
formation (e.g. Style Sheets). In this simple case, it is aistraightforward exercise to inspect
nt and deduce that this Digital ltem consists of the HTMML document itself, plus all of the othe
ich it depends.

A simplg
with em
layout in
docume
upon wh

Now let’
etc.) to
build/dis

5 modify the example to assume that the “web page” contains some custom scripted logic (e.g.
determine the preferred language of the viewer (among some predefined set of choices) arn
blay the page in that language, or to revert\tora default choice if the preferred translation is not a

The key| point in this modified example is that'the presence of the language logic clouds the question
what constitutes this Digital Item now and how'this can be unambiguously determined.

The first
the decl
running

the Digit|
distinct [}

prative “links” of the simplexweb page into links that can be (in the general case) determin
he embedded script on a-specific platform. This could still work as a method of deducing the
bl Item, assuming that\the author intended each translated “version” of the web page to be a se
Digital Item.

This asgumption highlights the second problem: it is ambiguous whether the author actually intend
translatipn of the page to be a standalone Digital Item, or whether the intention is for the Digital Item t
the page with the language choice left unresolved. If the latter is the case, it makes it impossible to
exact sef of reSources that this Digital ltem consists of which leads back to the first problem.

ital ltems”,
m”. Clearly
ts a strong
forms that
it yields a
mmunicate

L document
sibly some
the HTML
resources

JavaScript,
d to either
vailable.

of exactly

problem is one of actually determining all of the dependencies. The addition of the scripting code changes

ed only by
structure of
parate and

s for each
b consist of
Heduce the

This simiple‘éxample was designed to highlight two of the many types of difficulties that any multimedial framework
will encounter without an explicit Digital Iltem Declaration that is unambiguous. In this case, the two sources of
ambiguity are the presence of the scripting code (which in the general case makes it impossible to deduce content
structure) and the inability of the author to make explicit her intentions.

6.1.3 Definition of the Current Situation

Currently, there is no standard model or representation for a Digital ltem. Models and some representations do
exist in specific application areas and/or media types, but there is no general, flexible and interoperable solution for
all kinds of content in any context.

As a part of the above situation, there is also no uniform way of linking all types of descriptive information to any
kind of media resource (or other descriptive information). Since the very concept of a Digital Item is built upon the
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notion of explicitly capturing the relationship between media data and descriptive data (so that complex
relationships can be made unambiguous), it is a serious limitation that no standard model or representation for this
capability currently exists.

In addition, the above current limitations make it very difficult to implement key applications across all content
types. An example would be a standard content delivery paradigm that incorporates important capabilities such as
the ability to define and process highly configurable content packages in a standard way (especially where the
configuration may be desirable at multiple points along a delivery chain). Another more consumer motivated
example is the ability to intelligently manage collections of content of diverse types and from multiple sources.

6.1.4 Opportunities for Change

The overall| Digital ltem Declaration goal is to establish a uniform and flexible abstraction and interoperablel schema
for declaring Digital Items.

A Digital itgm must be unambiguously declarable via a framework with the following characteristics:

6.1.4.1 Digital items are open and extensible to any and all media resources types and description schemes;

6.1.4.2 Composite items can be constructed from other items, without losing the.structure and properties of the
sub-items;

6.1.4.3 Multiple composite items may share individual elements;

6.1.4.4 An individual element may be referenced by multiple locations within a Digital ltem;

6.1.4.5 The framework needs to enable applications to correctly manipulate and validate Digital ltems;

6.1.4.6 Identification and revision of Digital ltems and their components must be supportable in an dpen and

extensible manner.

Digital Items explicitly define the relationships between elements and their corresponding descriptors:

6.1.4.7 Descriptors may be simple statements or full media components;
6.1.4.8 Descriptors can be described(by other descriptors;
6.1.4.9 Anchors must be declarable within a component that allow:

6.1.4.9.1 descriptors to be associated with a specific point or range within a media resource) and
6.1.4.9.2 _linking back from within a media resource to the anchor;

6.1.4.10 Normative descriptors need to be present within MPEG-21, allowing for the definition of quesfjons and
comparisons (e.g., numeric, time and string-based comparisons);

To enable g wide variety of confiqurations via a flexible mechanism for defining decision trees within a Digjital ltem,
the framework must allow definition of containers which:

6.1.4.11 Permit hierarchical and referential structures to contain Digital Items;
6.1.4.12 Provide a standard structural foundation for the packaged delivery of Digital Items;

6.1.4.13 Provide a standard structural foundation for the organisation and management of collections of Digital
Items; and

6.1.4.14 Allow annotation of containers with arbitrary descriptors that suit a particular User or application need.
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6.2 Digital Item Identification and Description

Currently, the majority of content lacks identification and description. Additionally, there is no mechanism to ensure
that this identity and description information is persistently associated® with the content, is a constraint to any kind
of efficient content usage.

In an MPEG-21 context, Digital Items are exchanged between Users. Digital ltems that are identified and described
are more manageable and therefore bear a higher value within a multimedia framework by enabling a large number
of possible applications including Intellectual Property Management and Protection (IPMP), Content Handling and
Usage (e.g. search, filtering, and cataloguing), Event Reporting and efficient usage by network and terminal

resourcs

6.21 [
The env|
parties 3
propriets

Some id
individud

Recording Code), ISWC (International Standard musical Work Code), etc.). Some new initiatives are

the prob)
(Digital

thereforg not yet widely deployed or used.

1. Moqg
info
sou
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tool
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are
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ope

Descript

Managers-
Jefinition of the Current Situation

re involved in this environment. It is a complex framework involving legal and contractual isst
ry identification and description systems co-exist with standardised schemes.

entifiers have been successfully implemented and commonly used for several years but they arg
| media types (for example, ISBN (International Standard Book Number), ISRC (Internationa

em of cross-domain identification (for example, ISAN (International.Standard Audio-visual Nu
Dbject Identifier), and cIDf (content ID forum), etc.). These are (inymost cases still under develd

t identification systems include some accompanying/descriptive information. To be useful,
rmation must be organised and structured in a manner that enables common entities (such
nd recordings of the same music work) to be distihguished from one another. In recent years,

munities. Three examples of such schemes are: ISO/IEC 15938 (MPEG-7) is well advanced
5 for the description of audio-visual content\to' support the development of advanced search a
ications;

X International® is a metadata schéma used by the book trade to provide the information
ply chain to aid consumers to find) things they want to buy. Although its origins were in text, {

rding products is planned;

international trade bedies representing music publishers, authors, composers and the recordi
related business,transactions. As music can be packaged in a range of different formats
tifier will be_crucial to enable the delivery of music content to consumers, and the manager
pciated rights:» The identifier will support the sales, licensing and tracking needs crucial to the

ration of Online music commerce.

verinfermation about content does not necessarily have to be carried with the content itself. It

within th

ronment in which content is identified and described is fragmented, non-exhaustive. and dynamic. Many

es. Today,

specific to
| Standard
addressing
mber), DOI
pment and

descriptive
as different
there have

h some major initiatives to develop standard metadata schemas to meet the needs of different User

to provide
nd retrieval

sed in the
he schema

extends to encompass descriptions of eBooks, serials, audiovisual content and an extension for sound

ng industry

working collectively~to'develop a system for the identification and description of sound recording releases

, @ unique
nent of the
successful

s sufficient

e ‘conhtext of MPEG-21 to allow an identifier associated with content to provide the means of na

vigation, or

resolutio

n, to its associated description and vice versa.

Proprietary solutions for the persistent association of identifiers and descriptive metadata with content such as
labelling and watermarking for the insertion, modification, and extraction of identifiers and descriptions have

5 The term “persistent association” is used to categorise all the techniques for managing identifiers with content. This will include
the carriage of identifiers within the context of different content file and transport formats, including file headers and embedded
into content as a watermark. It also encompasses the ability for identifiers associated with content to be protected against their
unauthorised removal and modification.

6 hitp://www.editeur.org/onix.html
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emerged in recent years. However, no international standard is available today for the deployment of such
technologies.

6.2.2 List of Shortcomings and Problems

This subclause lists shortcomings and problems with the current situation regarding Digital ltem identification and
description, which need to be resolved.

6.2.2.1

6.2.2.2

6.2.2.3

6.2.2.4

6.2.2.5

6.2.2.6

6.2.2.7

6.2.2.8

6.2.2.9

6.2.2.10

6.2.3 Requirements for Digital ltem Identification and Description

6.2.3.1

6.2.3.1.1

Lack of integration between the different schemas of different sectors;

Lack of standard dynnmir‘ identification _schemas when entities related to the content (nig'
change;

Lack of standard methods to differentiate between versions of a Digital Iltem when it is revised;

Absence of mechanisms to control Digital Item Identification (e.g., a registration.or other go
authority);

Lack of interoperability among identification schemas for the purposecof common applicat
automated transaction/billing systems;

Lack of international standard identification schemas for some entities (i.e. text, images, speec

Lack of scalability in the identification management pfotesses to accommodate the
requirements ranging from small self-publication to large-scale content production;

Conflicting requirements for the identification of content on behalf of different Users (e.g., ISR
authoritative identification system for sound recordings but its associated descriptions are not
to End Users);

Lack of interoperability between schemasAfor use within different application contexts by orga
within the same media sector (e.g., text,publishing, sound recordings);

Lack of harmonised mechanisms for'the resolution of identifiers.

5eneric Requirements

The MPEG-21 Digital Item Identification and Description scheme shall be able to identify uniq
describe:

6.2.3.1.142-Content — which could be represented as an abstraction’, an expression8, a manif
or an artefact’0 of a Digital Item,

6.,2.371.1.2 Transactions, contracts and other Events,

al Item)

ernance

ons e.g.

h, etc.);

different

C is the
hvailable

hisations

uely and

bstation®

6.2.3.1.1.3 Users — all parties and their roles within the Multimedia Framework;

7 a distinct intellectual or artistic creation or concept

8 the intellectual or artistic realisation of an abstraction

9 the physical or digital embodiment of an expression

10 a4 single exemplar instantiation of a manifestation

16
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6.2.3.14

6.2.3.1.5
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The content identification and description framework shall support interoperability with the other
elements of MPEG-21, including support for technologies for IPMP, privacy, rights management and
Event Reporting;

The Digital Item Identification and Description framework shall be scalable (i.e., the identification and
description at all levels of the Digital Iltem Declaration);

The Digital Item Identification and Description framework shall be persistent;

The Digital Item Identification and Description framework shall be efficient (i.e., the framework shall

6.2.3.1.9

6.2.3.1.7

6.2.3.1.9

6.2.3.1.9

6.2.3.2

6.2.3.2.1

6.2.3.2.2

6.2.3.2.3

6.2.3.24

6.2.3.2.9

6.2.3.2.9

6.2.3.2.7

6.2.3.3

Systemg

forthe description of Digital Items shall:

achieve all requirements while minimising the amount of required information processing,
infrastructure and associated cost);

The Digital ltem Identification and Description framework shall be extensible. This js} it shall allow for
upgrades and extensions while maintaining backward compatibility;

The Digital Item Identification and Description framework shall accommodaté ‘and support existing 1ISO-
standardised and other identification systems;

The solution shall allow for the building of systems which would suppert only some of the requirements
expressed here;

The unique identification and description of a User may require\their consent.
Requirements for Identifiers

Digital Item Identifiers shall be globally unique fera period of time that is longer than neefded for the
purpose envisaged;

Digital ltem Identifiers shall be location-independent (i.e., the name should not depend on the physical
location of the Digital Item);

Digital Items may have more than ene unique identifier;
The Digital Item Identification framework shall be able to identify the content type;

The Digital Item Identification framework shall be able to identify the identification and |description
system used for a Digital Item;

The Digital ltepJdentification framework shall, to the extent possible, protect the integrity of identifiers.
When the integrity cannot be guaranteed, the identifiers should degrade gracefully;

The framework should allow the distributed assignment of unique identifiers.

Reduirements for Descriptions

6.2.3.3.1

6.2.3.3.2

ensure persistency and consistency of accurate information in accordance with their intended use.

Note: The framework should allow for a range of associations between content and its descriptions
(e.g. from loose to tight binding);

make it possible to unambiguously relate a metadata scheme to an identification system for Digital
ltems.

Note: It is likely that it will be necessary to uniquely identify metadata schemes. Two examples for such
metadata schemes are ONIX International and MPEG-7
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6.2.3.3.3 make it possible to change/alter/amend a description within a given schema (e.g., a sub-item is deleted
from the Digital ltem, the permission relating to its use change);

6.2.3.3.4 make it possible for the authorised User of a description to control the right of access to make
changes;

6.2.3.3.5 make it possible for the authorised User of a description to manage and protect its use.

6.2.3.4 Requirements for persistent association of Identifiers and descriptive information with content

6.2.3.4.1 The nigitql ltem_ldentification and anrripfinn framewaork shall make it Ihnc:ihlp to pp'sistently

associate identifiers and descriptors with content. This includes that the association of Content with
Identifiers and/or Descriptors may need to be authenticated;

6.2.3.4.2 | The environment for the storage of identifiers and descriptions associated with Digital ltems ghall fulfil
the following requirements in a standardised way:

6.2.3.4.2.1 It shall be possible that descriptors contain binary and/or textual information; (e.g}, HTML,
AAC, JPEG, etc);

6.2.3.4.2.2 1t shall be possible to associate descriptors with those) elements within a hierarchical
Digital Item that contain multimedia resources;

6.2.3.4.2.3 It shall be possible to store, within the Digital. ltem, a reference to descriptive metadata
regardless of its location;

6.2.3.4.3 | The Digital Item Identification and Description framework shall allow for locating Digital Itemg from its
descriptions and vice versa. Note that this does nét'nécessarily imply that they are bundled todether;

6.2.3.4.4 | The Digital Item Identification and Description‘framework shall provide an efficient resolution system for
related Digital Items, such as different .vefsions, different manifestations of the same Digital Item,
different names of the same Digital Item (e.g. aliases, nick names), their elements, etc.;

6.2.3.4.5 | The Digital Item Identification and.\Déescription framework should provide, provide for, suppoit, adopt,
reference or integrate mechanisms to define levels of access to descriptions within the rights
guidelines, such as the discovery of usage rules.
6.2.4 Expected Impact

Common iglentification and description of Digital Items will enable efficient deployment of business mogels and
applicationg requiring rights management, automated transaction and billing, monitoring, search, retrigval, and

cataloguing.

6.3 Content Handling and Usage

The availar)ility and access of content within networks is exponentially increasing over time. With thg goal of
MPEG-21 {o'enable transparent use of this content over a variety of networks and devices, it becomes extremely
important that standards exist to facilitate searching, locating, caching, archiving, routing, distributing and using
content (which can be any media data and/or descriptive data). In addition to these aspects, the content has to be
relevant to the User for a better experience for the consumer and a better return for the business that makes this
content available. In this regard, content handling will also include personalisation and User profile management.
Thus, the goal of content handling standardisation efforts within MPEG-21 can be summarised as follows:

The MPEG-21 Multimedia Framework should provide interfaces and protocols that enable creation, manipulation,
search, access, storage, delivery, and (re)use of content (which can be any media data and descriptive data)
across the content distribution and consumption value chain; with emphasis on improving the interaction model for
Users with personalisation and content handling. The above should be supported both when the User is performing
the above functions and when the functions are delegated to "non human entities" (such as “agents”). In this
context, content handling should not be understood as managing the rights of the content.
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6.3.1 Definition of the Current Situation

The current situation is one of chaos for the consumer and the service provider. Typically, the content handling, if
any, is tied to the access points and segments of a network and is not conducive to moving the content from one
node in the network to another. The lifetime and associated usage rules for the content are not well defined and
systems are not built to enforce these rules, even if they were prescribed to the content. End Users have limited
storage space on their devices and hence cannot keep all the content and are forced to inefficiently manage their
space manually. Both from a End Users’ point of view and the service providers’ point of view, this is limited in

nature.
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conversion tools.

Users currently need to have very explicit format and technology knowledge in order to utilise format-

In summary, as illustrated above, there are numerous shortcomings throughout the distribution and consumption
networks. Where standards do exist, they tend to address a specific problem or domain and are not comprehensive
enough to make a difference to the complete solution.
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6.3.2 Opportunities for Change

Given the current situation, there are a number of areas where MPEG could make a difference by standardisation
efforts. Some of these are directly within the scope of the Content Handling activity and some of them are
requirements on identification, description and representation efforts.

6.3.2.1 Content storage management requirements

Search, Storage and Retrieval of Content and Descriptions

6.3.2.1.1

Users shauld be able ta search and locate cantent of interest _which includes:

6.3.2.1.2

6.3.2.1.3

6.3.2.1.4

6.3.2.1.5

6.3.2.1.6

Archiving 8

6.3.2.1.7

6.3.2.1.8
Controlled

6.3.2.1.9

6.3.2.1.10

6.3.2.2

6.3.2.1.1.1 searches and acquisition by agents, and
6.3.2.1.1.2 searching across distributed asset management systems;
Users in the network must be able to securely store and retrieve content;

The ability to search and locate content at finer levels of detail within a<«<ontainer should be

rovided.

For example, if an album is a secured container, it should be possible to search for specific songs

within that album;

Lifetime control of content within all the nodes on a givén)‘network should be suppor
configurable policies;

Mechanisms should be provided to enable Users to identify where all copies of content are |
they have the right to do so.

The serialisation of formats and protocols for the;exchange and communication of Digital ltem
be supported.

nd cataloguing

Support for archiving content for later use along with preservation of any associated rights s
provided;

Ability to organise and catalogue content within collections should be supported.
Access and Change Tracking

The ability to ¢ontrol access and modification of content and associated descriptions by U
groups of Users should be supported;

The ability to track changes and versions of content with associated descriptions should be su

End. user profile handling

ted with

bcated if

s should

hould be

sers and

ported.

Exchanging End User Profiles for Services

6.3.2.2.1

6.3.2.2.2

20

The ability should be provided to clearly identify what information an End User is willing to

trade in

exchange for services (name, address, credit card, usage history, and profile). It should be able to
match the profiles of an End User’'s privacy preferences with other Users’ requirements for service

delivery as well;

MPEG-21 shall enable the development of tools, which allow End Users to handle privacy in the

context of the use of Digital ltems and applicable law.
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6.3.2.3 Personalisation of content and presentation

Arbitrary Organisation of Content

6.3.2.3.1 A User should be able to add descriptions to elements such as item, container, component, choice,
selection, anchor, and/or annotation that are declared in the Digital Iltem Declaration (ISO/IEC 21000-2)

that may be used to organise a group of items with related descriptions.

Automated Organisation of Content

6.3.2.3.2 The framework should allow nrgnnicqfinn of content bhased on llser Inm-fp-m-nm:q and qppropriate
descriptors associated with the items.

6.3.2.4 | Agent enabled networks and terminals

A better|management of the complexity of the content handling and usage can be achieved.by giving the User the
possibiliy to delegate some specific functions (instantiated in a goal) to non-human entities:-"Some examples are:

1. Rouyting of content across distributed networks in an intelligent manner;

2. In the Internet domain, deciding on the content set to be served up, (based on connection chgracteristics
(banpdwidth, network type, reliability, QoS etc.) and profile of the requestibg device;

3. In tihe broadcast domain, using the programming information te‘filter and insert content into the multiplexed
trangport stream;

4. MakKing decisions using intelligent ways of caching content'within the network for best delivery; and
5. Nedotiating deals with other agents for reaching certaih assigned goals, including any User’s right tq privacy.
6.4 Intellectual Property Management and Protection
6.4.1 Definition of the Current Situation

When lgoking at the situation of how Digital Iltems are managed and protected today, the following observations
can be made:

1. Most of the e-content existing-ioday is governed by at best rudimentary IPMP systems;
2. No IPMP system has yet'emerged as a de-facto standard;

3. While various IPMP systems exist today, no framework exists to allow for interoperation ampngst such
systems;

4. Ong problem for End Users interacting with e-content today is the lack of interoperability between IPMP
sysfens;

5. Owners of rights’" in content require the freedom to exercise their rights by choosing channels and
technologies (including IPMP Systems) through which to offer and make available their content;

6. There is a lack of standardised methods for monitoring and detecting infringements of rights.

7. Consumers of content may in some circumstances require the freedom to manage their privacy, which
includes interacting with content without disclosing their identity to any other User in the value chain;

11 Through new technologies (e.g., the Internet), End Users increasingly become owners of rights in content.
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8. The differences between the national and regional legislations relating to IP law (and the lack of any universal
legislation to protect rights holders) challenge existing IPMP systems to accommodate the evolution of global
commerce in an digital environment.

6.4.2 Opportunities for Change

MPEG-21 should provide a uniform framework that enables all Users to express their rights and interests in, and
agreements related to, Digital Iltems and to have assurance that those rights, interests and agreements will be
persistently and reliably managed and protected across a wide range of networks and devices.

The main r

6.4.2.1

6.4.2.2

6.4.2.3

6.4.2.4

6.4.2.5

6.4.2.6

6.4.2.7

equirements for this work area should support the standardisation of toals that enable the followi

Access to and interaction with Digital Items while keeping the amount of (additional) hardw
minimum. There shall be no duplication of similar devices to interact with similar content.from
sources. E.g., content should be able to be played on similar devices from multiple vendors. B
of interaction with content are playback, copy, edit, create and so forth;

Easy interaction with Digital ltems from different sources without swapping of physical module
without requiring action on the part of the End User. Addition of modules)is "acceptable if it re
one-time action, if the device supports it, and if the cost is reasonable;

Conditions for the interaction of content between Users to be agreéd upon and clearly comm
An example is payment for playback;

Protection of User privacy;

Note: In many countries legislation requires that no\User information shall be disclosed wit
explicit consent of the End User. However, the €apacity to disclose the End User’s identity
technically preserved, in the event that disclosure of such identity is required, subject to a
laws and regulations. This could, for examplé,be achieved by a third party, which is acting 3
between the End User and the content provider.

MPEG-21 terminal mobility, e.g. EndsUsers can be able to use the same device in different
and keep their rights to interact with the content;

Content mobility across MPEG-21 terminals, e.g. End Users can be able to move to a different]
and keep their rights to intefact with the content;

Note: Assuming easy access to the content, this mainly applies to the portability of the rights tg
with it.

Content andtthe” End User’s rights to interact with it to survive changing to a new version ¢
hardware orsoftware;

Notes-Assuming easy access to the content, this mainly applies to the renewability of the
interact with it.

6.4.2.8

6.4.2.9

6.4.2.10

6.4.2.11

22

g:

are to a
different
xamples

S; that is
quires a

inicated.

hout the

shall be

bplicable
s broker

ocations

terminal

interact

f similar

rights to

Content and the End User’s rights to interact with it to survive changing to a different type of MPEG-21

hardware;

Note: Assuming easy access to the content, this mainly applies to the survivability of the
interact with it.

Transferring of User rights according to the conditions under which the rights have been acquir

rights to

ed;

Enabling content owners to control which of their assets are available when, where and under what

conditions;

Persistent security over time and renewability of that security;
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6.4.2.12  The flexible expression of different business models/rules, which might yet be unknown and

change over time, markets and geography;

Note: Some business models are envisaged that involve “super distribution”, in which End
authorised to act as distributors.

6.4.2.13
appropriate;

6.4.2.14 The solution shall not impose policies.

Note: Imposing policies is the legitimate domain of content, service and application _pro
governments.

MPEG-2
appropri

1 shall, as appropriate, incorporate and extend the MPEG-7 metadata scheme and shall add
bte extent, the MPEG-7 IPMP requirements as set forth in the MPEG-7 Requirements Documen|

6.5 Teérminals and Networks

6.5.1 efinition of the Current Situation

Accessi
terrestrig

ility of heterogeneous content is becoming widespread to many.‘hétworked devices (set-toq
I/cable/satellite networks, personal digital assistants, mobile phénes, computers, TV etc.).

End Usg
devices,
Addition
service

meaning

rs’ appetite for content and the accessibility of information is increasing at an incredible pa
with a myriad set of differing terminal and network capabilities, are making their way into End U
blly, these access devices are used in different locations and environments. This makes it
providers to ensure that content is available “anywhere, anytime” and can be used and rer
ful way.

The ove
devices,

rall goal of MPEG-21, to enable transparent-use of multimedia resources across a wide range of
obviously has an impact on the way network and terminal resources themselves are being deal

Users a
price). T
This "ea
coexistir]
DVB-T,

hey should be shielded from network and terminal installation, management and implementa
5e of use" becomes increasingly important given the imminent installation base of multiple, hetg

S, -C, xDSL, LMDS, MMBS, etc.
This implies that the "high-level" User parameters (mainly subjective quality and price) need to be m

transpargnt way to the underlying network and terminal parameters. The User should thus be given a se
(guaranteed) Quality of\Service (QoS), without having to worry how this translates into network and term

From thé network point of view, it is therefore desirable that the application servicing the User can tr]

parameters; \is’ handled between the User (or an agent acting on behalf of the User) and the n{

1:2001(E)

which may

Users are

Enabling content owners and other authorised business partners to change business rules as

Viders, and

ess, to the
tvi4.

boxes for

ce. Access
sers’ lives.
difficult for
dered in a

networked
with.

ccessing content should be offered-services with a (a priori) known subjective quality (at a kngwn/agreed

ion issues.
rogeneous

g (wired and wireless) networks such as GPRS, Universal Mobile Telecommunication Servicgs (UMTS),

apped in a
rvice with a
nal QoS.

anslate the
bd network
ptwork and

User re}uirements into a network "QoS contract". This contract, containing a summary of negotiat

guarantges the delivery of a given QoS network service. The implementation of this QoS contract is likel

to have a

dynamic nature given the changing environments in which the User will be communicating in (e.g.

a drop in

bandwidth in wireless access when moving outdoors). This negotiation process could be handled automatically by

software agents.

Note that the actual implementation of network QoS itself does not fall within the scope of MPEG-21. T

he intent is

to make use of these mechanisms and to propose requirements to network QoS functionality extensions to fulfil the

overall MPEG-21 QoS demands.

To enable application independent solutions, the network should be unaware of the specifics of the
transporting, only offering a generic (parameter and priority) interface to the applications.
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Network technologies must facilitate a new rich and widely distributed multimedia experience. Network resources
shall be provisioned on demand to form User communities where multimedia content can be created and shared,
always with the agreed/contracted quality, reliability and flexibility, allowing the multimedia applications to connect
arbitrary sets of Users, such that the quality of the User experience will be guaranteed.

Underlying networking technology shall execute requests for QoS based media streams, provide mechanisms for
addition and deletion of media channels and supports administrative monitoring. In addition, the network interface
shall make possible dynamic reconfiguration and assignment of network resources appropriate for broadband
usage.

ience. In

Ideally, the
practice, th

actual implementation will be bounded by the QoS contract.

Application| network interfaces shall be used to request multimedia delivery services by configufing and
programmihg the main attributes of network-based multimedia services. These attributes (see also Figute 3) are
connectivity, bandwidth and network QoS as a whole (also including delay and loss). The network interfaces will
probably bg hierarchical since not all Users and applications will (want to) interact at the(same abstractipn level.
The translation from high-level interactions to low-level interactions might take place~automatically by [software
agents or dould be done by the application itself.

Multimedia Delivery Service Attribute Functionality
Connectivity

Connectivity~ allows the interconnection of
Users {0 create a networked community. For
instance, point to point (e.g., unicast), point to
mulfipoint  (e.g., multicast), multipoint to
o multipoint (e.g., virtual network), point to many
points (e.g., broadcast), etc.

Bandwidth

Bandwidth provides the necessary bit rate to
deliver multimedia content among Users
belonging to the community. In other words,
the bandwidth is the thickness or diameter of
the pipe/link that carries information.

4 QoS
2
i, £
Q
(f . QoS provides the basis for delivery of rich
P multimedia content against raised community
" “ expectations. The combination of connectivity,

bandwidth, delay and loss bounds defines the
“colour” of the service.

Figure 3: Main attributes of network-based multimedia services

Known standards and systems partially addressing these issues include IEEE P1520, Multiservice Switching
Forum (MSF), and MPEG-4 DMIF (see Annex A).

From the terminal point of view, the impact on the User perception of the variation in (processing and memory)
resource requirements associated to accessing dynamic, heterogeneous content (video, audio, VRML, etc.) should
be kept hidden or minimal. The terminal QoS management should allow for (continuous) trade-offs between the
available resource budget and the User perception.
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This approach requires an abstraction of the resource budgets (defining the terminal capabilities) and the media
access complexity (decoding, rendering, etc.) associated with the content.

Known standards and systems partially addressing subsets of these issues include the following:

6.5.1.1 MPEG-4 offers hooks to describe the complexity of decoding video objects (version 1) and 3D graphics
(version 2) in a platform independent way;

6.5.1.2 MPEG-4 profiles and levels limit the upper complexity level of (decoding the) multimedia streams;

6.5.1.3 MPEG-J provides AP|s to allow cross=platform operation of applications inr‘luding access to terminal
resources (but only includes a very limited management thereof); and

6.5.14 DVB-MHP is a specification of a receiver and a common platform-based infrastructure for building
broadcast applications.

6.5.2 Shortcomings, Problems and Issues
No complete solutions exist today that transparently exploit flexible network and)terminal resources.|This issue
become$ even more complex when multiple services are to be used simultan€eusly. As an example one could
consider watching a broadcast program through one service provider and receiving a videoconference ¢all through
another.| This can give rise to problems both at the network level (e.g. bandwidth renegotiations) and at the terminal
level (e.g. processing resources).

Some op-going efforts in this field are ISO/IEC 14496-6 (DMIF, see ‘above), IEEE P1520, IETF GSMP, and MS
Forum (Yyendors and service providers).

From a petwork point of view, the following requirements of.multimedia delivery applications need to bqg fulfilled by
the network interface:

6.5.2.1 The need/demand, not the physical./ocation determines access, utility and communigation (e.g.
interactivity anywhere, anytime);

6.5.2.2 Best-effort failure is replaced by.negotiated-contract using guarantees;

6.5.2.3 Distributed management-provides distributed utilisation of network bandwidth resourceg, with the
possibility to include transcoding to meet the network capabilities;

6.5.24 Operating systemy.network protocol, and hardware solutions must interoperate; and

6.5.2.5 Software based-infrastructure, independent of the Physical and Link layers (e.g. seamless (tilisation of
network and transport protocols over optical, wireless, twisted-pair, etc.).

From a {erminal point of view, terminal capabilities are currently being extended, both in terms of performance and
flexibility. To cepe with this, APl and protocol development is underway in some specific application dormains, such
as the broadcast environment (Advanced TV Enhancement Forum (ATVEF), DVB-MHP, ITEA/EUROPA). The
general acceptance of these APIs is however still questionable. Additionally, no cross-platform APIs exis} yet.

Given the broad range of media the terminal can access, functional compliance with standards such as MPEG-2,
MPEG-4, W3C, etc. will be required. Given the increased flexibility of terminal capabilities, this compliance can
probably be achieved in more than one way (e.g. hardwired vs. programmable). Additionally, the content could be
transcoded (either in the network or the terminal) to fit the terminal capabilities.

Besides the above-mentioned requirement for an abstraction of the terminal resource budgets and the media
access complexity, a common architecture for the network interface is probably necessary.

From a combined terminal and network point of view, no open APls exist that allow for combined network/terminal

(QoS) trade-offs (although ITU H.245 offers functionality to perform static end-to-end negotiation). However, some
proprietary solutions are emerging that address this issue.
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6.5.3 Opportunities for Change

From the network point of view, the cost in using networks will move from bit transport to services associated with
the bits, e.g. managing the security, network management, etc. Additionally, if the simultaneous use of different
service providers can be made transparent to Users and applications, this will enable a shift from a vertical to a
horizontal business model.

Compelling new multimedia applications require more sophisticated use of delivery media and bandwidth than
existing network services can provide. Network services are fragmented between bandwidth capabilities and
heterogeneous network protocols. Real-time, full-motion engaging media currently forces producers to compromise

both media

resolution and content when building multimedia products and delivering them to the target

udience.

Open Prog
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DA interface reflects and supports the complexity of new multimedia applications. By hiding th
ork system and protocols, the DAI presents a simple, open channel addition interface well §
n, broadcast, and distribution of rich multimedia application streams. The(DAI interface
creators to add varied mixed-bandwidth components to their applications, with the expectation t
ponent will be handled according to its resolution and use. For instance; thfough DMIF/DAI
applications can achieve a new level of versatility, control, and adaptability\in execution.

- is an evolving standard, MPEG-21 should try to align with this effort’to avoid duplicate work.

erminal point of view, the proposed abstraction/common architecture approach can enable h
iness models (this is for example one of the driving ideas behind DVB-MHP and ATSQ
business models require the definition of a generic interface between interactive digital applicaf
Is on which those applications execute. This interfagce de-couples different providers' applicati
c hardware and software details of different termiinal implementations. It will enable digital
p address all types of terminals ranging from mobile terminals, low-end to high-end set to
Jigital TV sets and multimedia PCs.

hces will extend existing open standards forbroadcast and interactive services in transmission
ptellite, cable, terrestrial and microwave-systems. They support many kinds of applications like ¢
uides (EPG), information services™ (“super teletext’, news tickers, stock tickers), apg
ed to TV content (score cards, local play-along games), e-commerce and secure transactions.

Ces enable access to the platform at three layers: resources, system software and applications
pre 1/0 devices, CPU, memory, a graphics system and MPEG audio-visual processing. The
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software upes the available resources in order to provide an abstract view of the platform to the app
Implementations include a default application navigator to control the access to and download of the apgq
that will rur] on it.

It is clear that "consumer:electronics-like" behaviour of the terminals will be wanted/needed, i.e.:

6.5.3.1 Avoiding User intervention for upgrades and extensions;

6.5.3.2 Long(er) life-time/installation legacy;

6.5.3.3 Application stability;

6.5.3.4 Being able to prioritise between media, possibly from different service providers; and

6.5.3.5 Exploiting scalability.

From a combined terminal and network point of view, it is not yet clear how to exploit the increasing scalability of
both media (see also 4.2.3) and networks efficiently. However, solutions addressing both issues should be superior
in performance.
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MPEG-21 will develop a framework that addresses the existing shortcomings in the management of flexible
network and terminal resources. The proposed roadmap is the development of APIs and associated behaviour
(implemented in managers) to manage resources in a structured, possibly hierarchical, way.

Resource Manager Prediction Manager

N

Network Manager Network
A

v .
User - -fmmmmminiien p Global QOS Manager Termlnal

Termlnal Manager

< X

Resource Manager Prediction Manager

Figure 4: Simplified MPEG-21 resource management framework

Figure 4 shows a simplification of the proposed resource management framework, arrows denote ¢ontrol flow
communjication through APIs, not necessarily media flows. Both the terminal and the network contain resource and
predictign managers. The network prediction manager calculates the complexity of the content that is being
streamef to the terminal, while the terminal prediction manager uses the predicted results to calculate the impact it
will havg on terminal resources. Resource managers are used to manage resources in both the network and the
terminal] The resource manager and:prediction manager are consulted and controlled by their respective terminal
managef and network manager._The global QoS manager couples User, terminal and network.| The User
(application) impacts how global QoS management is performed (priorities, preferences, etc.).

Although there are existing-protocols that can be used in this framework, particularly on the network dide, further
developinent of new pfetocols will be required.

6.6 Content Representation

Content|iscobviously an essential element of a multimedia framework. Within the framework, content is coded,
identified, d&scribed, stored. delivered. protected, transacted, consumed. etc.

Although MPEG-21 assumes that content is available in digital format, it is typically required that content is digitally
represented (coded) fulfilling a set of requirements not accomplished by uncompressed formats (e.g., video). It is
well known that the efficient representation of digital content allows the deployment of many new services, not
possible without coding technology. Indeed, Users are becoming more mobile and have a need to access
information on multiple devices in different contexts at different locations. Currently, content providers and authors
have to create multiple formats of content and deploy them in a multitude of networks. Also, no satisfactory
automated configurable way of delivering and consuming content exists that scales automatically to different
network characteristics and device profiles. This framework element addresses the technology needed in order that
content is represented in a way adequate to pursue the general objectives of MPEG-21.
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6.6.1

Definition of the Current Situation

The problem of content representation or coding has been addressed for many years and many well known coding
standards exist already, fulfilling different types of requirements and addressing several types of media. This
enumeration is not meant to be exhaustive as other relevant references exist.

In the area of images and video, relevant standards include: JPEG, JPEG-LS and JPEG2000 for the coding of still
pictures, H.261, H.263, MPEG-1 and MPEG-2 Video for the coding of frame-based video and MPEG-4 Visual for

the coding of object-based pictures and video.

In the area of audia_relevant standards include MPEG-1 _MPEG-2 and MPEG-4 Audio_while in the area of speech,
G.723, G.7P8 and MPEG-4 Audio are relevant standards.

With regarfl to synthetic content, it is worthwhile to mention in the visual arena the VRML and‘MPEG+{4 Visual
standards @nd in the audio arena the MIDI and MPEG-4 Audio standards.

The current situation in terms of content representation addresses the relevant requirements’of existing gystems.
Some of these will also be relevant within the multimedia framework. However, developments of the multimedia
framework|and the complexity of new media resources may require adaptations/and” additions within[ content
representation.

6.6.2 Content Representation Requirements

Content representation has to fulfil a certain number of requirements to allow or facilitate the deployment gf new or
improved dervices in the context of MPEG-21. MPEG-21 content consists of one or a combination of: (i) content
representefl by MPEG standards, (ii) content used by MPEG but not-covered by MPEG standards e.g. plain text,
HTML, XML, SGML; (iii) content that can be represented by (i) and (ii) but is represented by different starjdards or
proprietary|specifications 12, and (iv) future standards for other‘serisory media.

MPEG-21 ghould be able to support new forms of contentconsumption such as those represented by the slogan
“content anfytime anywhere”. This indicates some highJevel requirements such as:

6.6.2.1 Efficiency,

6.6.2.2 Scalability (adaptivity, survivability),

6.6.2.3 Error resilience,

6.6.2.4 Interactivity, and

6.6.2.5 Synchronisation and multiplexing.

6.6.3 Opportunities for Change

The provisjon of'some essential content representation functionality is a precondition that is needed to| achieve
interoperalility,\l'is envisaged that MPEG-21 will define (mostly by reference) a default representation format for
the different types of content. Other media formats will likely be accommodated in another way, e.g. by regjistration.

MPEG-21 shall allow for inclusion, at a later stage, of representation schemes for new media types and major
improvements in representation of types already present in MPEG-21.

The exploitation of the content representation requirements has to be linked to the other architectural elements
(e.g. networks and terminals) to exploit solutions addressing combined issues, resulting in superior performance.

Examples i

nclude the relation at the Framework level between content representation and:

12 This type
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of content is recognised by some mechanism, for example through Registration Authorities.
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the provisioning of QoS for terminals and networks;
the functionality required for IPMP (e.g., the best way to scramble various media types); and

the relation at the Framework level between content representation and the provisioning
terminals and networks.

6.7 Event Reporting

6.7.1 Definition of the Current Situation

1:2001(E)
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eraction is an event. Arising from this event, there is the opportunity to describe what occurred
e vastly different perspectives, needs, and focuses. They may emphasise certain |elemg
t of others, or they may describe the events in a way that others may find confusing. Currently,
ardised means of Event Reporting.

Hentification of Shortcomings, Problems and Issues

pl world, examples of the need for event reporting are plentiful. Here, we highlight three of the 1
set of standardised metrics within a multimedia framework does not yet exist.

the wide-range benefits of Event Reporting include:

ide, provide for, support, adopt, reference or integrate relevant and timely information required
egic objectives of the organisation including:

A\ccurate product cost and profitability information,

Accurate customer cost and profitability information,

Accurate channel cost and profitability information,

Dissemination of information to the right people at the right time in the right format;

ple Users to simulate “what-if’~scenarios upon which significant decisions will be based;

v Users to understand operational processes and simulate process dynamics in order f
encies and outputs.

ecific cases are:
Effectiveness of financial reporting

ies in every industry around the world report information about their performance to other U
5, dnvestors, regulators, the public, etc.). A number of issues make this difficult for the receivin

. However,
f the event
nts to the
here exists

nany areas

0 meet the

0 optimise

sers (news
g Users to

process

thie infarmatinn:
tTHHSHHeHRGHOR:

— Different reporting formats;

— Different standards from country to country;

— Different currencies, languages, and other cultural and geographical factors for most companies in a global
economy; and

— Different reporting practices from company to company, even within the same industry segment.

As such, information providers receive a vast set of unstructured content that becomes even more difficult for their
readers to understand without a great deal of manual intervention.
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6.7.2.2 Effectiveness of network service delivery

Service providers use a number of proprietary means to offer service level commitments. But such performance

measurement issues as:
— Resource management,
— Dynamic traffic volume and mix, and

— Changing Internet infrastructures.

may hindef these Users from guaranteeing a standardised level of quality in the delivery of Digital ltems
customers| As a result, many providers offer “one size fits all’ service with “seat-of-the-pants over-provisi
attempt to provide adequate throughput as service quality is not enforceable in real-time.

6.7.2.3 ffectiveness of advertising

5 to their
bning” to

Advertiserqd are Users who need to know whether their messages have reached othercsers, to what extent, and

with what impact. Currently, a series of issues make an accurate understanding of the_events difficult. So
issues inclide:

— Differept definitions for unique Users

— No standards for log-file Calculations

— International traffic blurs traditional distinctions of Users

— Agentsg|, robots and spiders make User-Content interaction\difficult to measure
— Differept metrics for how to describe the interaction (website clicks) and how long such interaction occu

6.7.3 Opportunities for Change

me such

rred.

Common npetrics about User-User interaction,-User-Digital Item interaction, and Digital Item-Digital Item interaction,

such as what a subscriber is, what constitutes a transaction, etc. will enable enhanced analysis and rep
Users. With such metrics, Users can better.understand the activities within MPEG-21. For example:

— Percentage of transactions completed versus aborted
— Percentage of subscribersto employees

— Averade minutes of use per subscriber

— Averade period(of)customer loyalty

— Produgt adoption rates

brting for

Fundamentally, Event Reporting in MPEG-21 will benefit Users by:

— Standardising metrics and interfaces for performance of all reportable events in MPEG-21;

— Providing a means of capturing and containing these metrics and interfaces that refers to identified Digital

Iltems, environments, processes, transactions and Users.
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Opportunities exist for creating metrics and interfaces for event reporting in all areas, but five functional areas merit
specific focus:

1. Integrity
2. Interactivity
3. Transactions

4. Delivery

5. RuI(Ls/Processes/ModeIs

6.7.3.1 Integrity

Develop|event reporting tools that enable:

6.7.3.1.1 An audit trail of Digital Items

6.7.3.1.4 Enforcement of package integrity

6.7.3.1.3  Ensuring fidelity of presentation

6.7.3.2 | Interactivity

Develop|event reporting that enables:

6.7.3.2.1 Standardised measurements of interaction between
6.7.3.2.1.1 User(s) - User(s)

6.7.3.2.1.2 User(s) - Digital ltem(s)

6.7.3.2.1.3 Digital ltem(s) - Digital tem(s)

6.7.3.2.4 Management of User personalisation and User privacy
6.7.3.2.3 Content rating and filtering

6.7.3.3 | Transactions

Develop|event reporting.that enables:

6.7.3.3.1 Assurance of complete and secure transaction;

6.7.3.3.4 (A~value exchange of any kind (payment/money, rights, equity, information, barter, etc.);

6.7.3.3.3  Means of interoperating with a User’s internal systems, including Customer Relationship Management,
Enterprise Resource Planning, Knowledge management and other systems as the case may be;

6.7.3.3.4  Audit trail, including for dynamic payment models (subscription, royalty/event, one-time);
6.7.3.3.5 Commerce measurement for regulatory compliance (e.g. auditing, taxes);

6.7.3.3.6 Integration of existing business reporting languages to support transaction measurement between
Users;

6.7.3.3.7  Usage tracking.
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6.7.3.4  Delivery

Develop event reporting that enables:

6.7.3.4.1

6.7.34.2

6.7.34.3

6.7.34.4

Guaranteed service levels based on business objectives;
Differentiated service levels for different Users;

Metrics for infrastructure performance, in the event of failure and denial of service attacks;

6.7.3.5
Develop e\
6.7.3.5.1
6.7.3.5.2
6.7.3.5.3
6.7.3.5.4
6.7.3.5.5
6.7.3.5.6
6.7.3.6

Predefined|

6.7.3.6.1

Packaging

6.7.3.6.2

Assurance of dynamic and automated control of infrastructure to deliver service guality
Rules, processes and models
ent reporting that enables:
Enforcement of business and usage rules
Regulatory compliance
Process integration between Users
Interoperability of MPEG-21 with other frameworks
Supporting processes from other environments, where appropriate
Integrating MPEG-21 events into other frameworks,\where appropriate
F'racking and performance metrics
Set of Content Metrics

The framework should predefine a set;of metrics applicable to content usage. These metrics s
based upon a framework-wide metric representation model.

how many times was it completely listened to, etc.
of Metric Information*for Exchange

Any User should be able to package metric information for exchange with other User
distributiah’chain. This User should be allowed to make this content available for sale in the fra

hould be

Some predefined content personalisation metrics could include the number of times confent was
rendered, the last time content was rendered, how many times was it purchased, how long it wlas used,

5 in the
mework.
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7 Proposals and Recommendations

Based on the findings of the previous clauses, the following recommendation for MPEG standardisation activities
are formulated:

7.1 Digital Iltem Declaration

To establish a uniform and flexible abstraction and interoperable schema for declaring Digital Items;

To ensure that media resources and descriptive data are fully separable;

7.2 Digital Item Identification and Description

MPEG §

descripti

7.21

7.2.2

7.2.3

7.24

7.2.5

To ensure that Digital items are open and extensible to any and all media resourees|types and
description schemes;

To ensure that composite items can be constructed from other items, without lesing the stfucture and
properties of the sub-items;

To ensure that flexible configuration decision trees are declarable within the schema;
To ensure that hierarchies of containers and Digital ltems can be efficiently searched and trgversed;

To ensure that all Users can build and organise annotated hierarchical collections, including referential
structures;

To ensure that Identification and revision of Digital Items and their components are suppoftable in an
open and extensible manner.

hould define a framework of common Digital-dtem identification (how to assign an ID to a Digitgl Item) and
on:

Investigate functionalities of identifiers and descriptions in potential applications and busingss models
including usage reporting, monitoring, tracking, licensing, etc.;

Investigate appropriate. structure of identifiers such as self-descriptive and meaningful [ones (e.g.
country code included; etc.);

Clarify the requirements for new identification systems which do not presently exist (for|‘creations’,
‘people’, and._the ‘rights associated with creations and people) and investigate means for extensible
identification.and description;

Allow-and enable various approaches for governance of ID issuing;

Provide, provide for, support, adopt, reference or integrate resolution system(s) to persistently
associate identifiers with the location of the Digital Items;

7.2.6

7.2.7

7.2.8

7.2.9

Provide, provide for, support, adopt, reference or integrate standard access methods to Digital Item ID
and descriptions;

Provide, provide for, support, adopt, reference or integrate interfaces to existing identification schemas
and applications;

Provide a solid numbering policy and guidelines for identification and description of related Digital
Items, granularity, multiple IDs, versioning, etc.;

Provide, provide for, support, adopt, reference or integrate solutions for integrity and security of IDs
and descriptions;
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7.2.10

7.2.11

7.212

7.213

7.2.14
7.3 Con

7.31

7.3.2

7.3.3

34

Provide, provide for, support, adopt, reference or integrate standard solutions for insertion, modification

and extraction of IDs and descriptions;

Provide, provide for, support, adopt, reference or integrate standard ID and description format;

Provide, provide for, support, adopt, reference or integrate solution for interoperability of identifiers by
their integration (creating links, relationships and associations between different identification schemes

used to identify components of multimedia objects);

Provide, provide for, support, adopt, reference or integrate solutions for organisation of identifiers in

iers are

association with Digital ltem (how is each identification system is identified and how identi
structured when associated with content);

Harmonisation/integration with/of existing standards.
tent Handling and Usage

Define interfaces and protocols for search, storage, organisation and management of Digital It
descriptions that enable and support:

7.3.11 Users to express their preferences;

7.3.1.2 End Users to personalise their content;

7.3.1.3 Users to locate relevant content in the network;,. device etc.;

7314 The integration and interoperability of different asset management systems;

7.31.5 Content lifetime management and associated configurable policies;

7.3.1.6 Tracking changes to Digital [tems and Descriptions;

7.31.7 Users to identify where all*copies of content they own are located with associate
restrictions.

Define interfaces and protocols for User Profile Management and Metrics that enable and supp

7.3.2.1 Creating, modifying and managing User profiles;

7.3.2.2 Creating, tracking and packaging of content usage metrics information;
7.3.2.3 Interchange formats for User profiles with other systems;
7324 End Users to express and handle their privacy.

Define interfaces and protocols to bring the benefits of intelligent agents within the framework.

ems and

d usage

ort:

7.3.3.1 To operate, intelligent agents need a representation of the User's self (User p

rofile), a

knowledge about the specific domain (an ontology) and a standard language that allows
the non-human entities to entertain a dialogue with other non-human entities (which will
again possess knowledge about the humans they represent and a shared ontology) to

achieve the goal that has been set;

7.3.3.2 To allow that a single language (Agent Communication Language) be defined. Therefore, a

standardised representation of User information will be needed. Ontologies for the

different

domains will also need to be referenced, when available, and their development stimulated
when not available. In some specific cases MPEG may need to develop specific ontologies

itself.
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7.4 Intellectual Property Management and Protection

In the area of managing and protecting Digital ltems, it is essential to work on a trusted framework of IPMP
Systems. One possible approach is detailed in in Annex D. Issues to be addressed are:

7.4.1

742

743

Define the attributes of a trusted environment (including technical, legal, financial, commercial, etc) for

persistent management and protection of Digital Items;

Define the attributes of the interfaces between Users and agents;

744

7.4.5

7.5 Te

To achigve interoperable transparent access to (distributed) Digital Items by shielding Users from n
installation, management and implementation issues, MPEG-should standardise:

terminal
7.5.1
752
753
754
755
7.6 Cq
Provide,
scalable
multiple
7.7 Ey
MPEG-2

7.71

rminals and Networks

Encompass work for the management and protection of MPEG-4 Audio-visual Objecis-ar
Descriptors, Description Schemes and Descriptions, and adapt this to MPEG-21."as app
addition, the work shall be extended to cover the management and protection of other
types including personal data and rights to its use;

Specify the interfaces between transaction systems for rights managément and the sy
manage and protect Digital Items.

APIs and associated protocols (behaviour) for terminal QoS management;

NPIs and associated protocols (behaviour) for network QoS management;

APls and associated protocols (behaviour) for joint terminal and network QoS management;
Rules for QoS contract negotiation and implementation;

APls enabling QoS agent technologies.

bntent Representation

ed and allow interaction.
yent Reporting
1 Event\Reporting should:

Standardise metrics and interfaces for performance of all reportable events in MPEG-21;

adopt or integrate contentrepresentation technologies able to efficiently represent MPEG-21 ¢
and error resilient way. The content representation of the media resources shall be synchronisable and

d MPEG-7
ropriate. In
Digital Item

stems that

btwork and

bntent, in a

7.7.2

Provide a means of capturing and containing these metrics and interfaces that refers to identified

Digital Items, environments, processes, transactions and Users.

Such metrics and interfaces will enable Users to understand precisely the performance of all reportable events
within the framework. “Event Reporting” must provide Users a means of acting on specific interactions, as well as

enabling a vast set of out-of-scope processes, frameworks and models to interoperate with MPEG-21.
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Annex A

List of Activities Related to the Multimedia Framework

This annex gives a non-exhaustive list of activities related to the Multimedia Framework. The activities are grouped
into four different categories:

— Standzlrdised models and frameworks

— Currert standardisation activities

— Forump and consortia

— Specif|cations produced by forums and consortia
A. 1 Stanjardised Models and Frameworks

A.1.1 CWA (CEN Workshop Agreement) 13699 “Model for Metadata for-Multimedia Information”

It defines fhe terms information resource, metadata and multimedia;, comments on the nature of metaglata and
explores the relationship between metadata and the information to which it refers. A conceptual model for metadata
for multimédia information resources was elaborated based on{three concepts: metadata classes, roles and
actions. Three major roles were identified in the metadata medel, creators, service providers and users, who
perform acdtions that apply equally to both information resources and metadata. A life cycle model was described
which can |be applied either to an information resource ©rto its associated metadata and illustrates thg phases
through wihich an information resource and its associated metadata may pass from creation or acquisition to
retention of disposal. The Agreement recommended:the development of standardised mechanisms for pgrforming
actions on multimedia information resources and metadata.

A.1.2 CWA 13700 “Requirements for metadata for multimedia information”

It presents|a requirements taxonomy that'identifies a set of basic general requirements. They are classifigd into a)
metadata, And b) facilities needed inassociation with metadata. The classifications are aligned, respectively, with
related copcepts in the metadata “model (metadata classes) and in the metadata framework (framework
decomposition into delivery, aceess, protocols, discovery and asset management and interoperability). Mgst of the
identified requirements comé from several application domains such as Retail, Services, Public Adminjstration,
Entertainmnt, Scientific_and Cultural heritage, Publishing, Education and Healthcare. Requirements from two
application| examples, audio-visual publishing and brokerage, are described in more detail and the taxgnomy is
used to listfrequirements in real applications such as the Danish Library use of Dublin Core metadata.

A.1.3 The Metadata for Multimedia Information Framework

It provided'a-struetured-elassificationoHnformation-and-activitiesinvelving-metadataformultimedia—nfermation in
early 1999; providing brief information on a topic, the specifications and standards being developed, what consortia
or research projects were actively working in a field and what reference material (books, magazine articles and web
sites) were relevant. The framework was never progressed to a CEN Workshop Agreement since it was intended to
be a “live” resource with constant updating. Another CEN/ISSS project the “Metadata Observatory” under the
auspices of the MMI-DC workshop will now provide web-based information on projects using Dublin Core.

A.1.4 IEC TR 61988 Model and Framework for Standardisation in Multimedia Equipment and Systems
This technical report was compiled by a project team of IEC TC 100; it provided models and frameworks for the
standardisation of multimedia technology, being undertaken or to be undertaken by IEC. It covered system

interfaces, user interfaces, interchange and distribution, measurement and management and multimedia data and
contents. Requirements for physical and logical connectivity, easy operation, safety and security, easy
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implementation, and environmental safeguards were discussed in the light of a generic model and specific models
addressing models of physical and logical connectivity, and inter-system and inter-device models data distribution
and management models and information appliance models. Informative annexes discussed possible
standardisation requirements in some specific fields such as digital TV broadcasting, internet broadcasting, display
systems and games systems.

A.1.5 DAVIC (Digital Audio Visual Council) Framework

DAVIC was formed in 1994 and over five years some 220 organisations from 25 countries representing all sectors

of audio and wsual manufacturing (computer consumer eIectronlcs and teIecommumcatlons equipment) and

ganisations
collaborated to develop specifications of open interfaces and to maximise |nteroperab|llty acrosshge¢ographical
boundarles and between diverse applications, services and industries. The DAVIC specification|1.3.1 was

standardg

ised in 1999 as ISO/IEC 16500 (normative) and ISO/IEC 16501 (informative). The specificg

Requirements and Framework section which described digital audio-visual functionalities, system‘refere

and scqg
integrati

A1.6 IE

The Op
secure d

The sp€

narios. In addition there were architectural guides, technology tool sets and. sections g
bn, implementation and conformance.

C ITA OPIMA Specification 1.1

bn Platform Initiative for Multimedia Access (OPIMA) provides a standardised framework a
ownloading, installation and running of proprietary protection systems.(called IPMP systems).

cification presents an architecture and a description of theCfunction required to implement

compliant system and considers four usage scenarios, portable devices for secure digital music, broa

protecte
centres.
executa
(inform
establish
content

and app
so-called
system

decodin

A1TIS

Delivery
in a wa
indepen
ensure s

channel$.

A.1.8 D\

DVB-MH

¢

] content, wireless access to multimedia content and access to multimedia content on ph
The OPIMA specification is device and content indepéndent. Content includes all multimedia

tion had a
hce models
n systems

lowing the

hn OPIMA-
dcasting of
ysical data
types and

les. The specification is independent of all digital_ content processing devices and content types. Rules

atl)ion that stipulates how content may be used an a given device) determine how business

ed. An IPMP (Intellectual Property Management and Protection) system controls access and
Dy enforcing the rules associated with it. OPIMA provides a specific Secure Authenticated Cha
ropriate interfaces between the IPMP systems and the applications. This communication is ena
OPIMA Virtual Machine (OVM), the eavironment in which the content processing takes place
quired to access the content overseés the content processing including decryption (e.g., using
(e.g., using MPEG-4) of content.and communicates with the OVM through the IPMP Services 4

D/IEC 14496-6 Delivery Mulfimedia Integration Framework DMIF

Multimedia Integration Framework allows each delivery technology to be used for its unique chs

transparent to application developers. DMIF's main purposes are to provide an applicatig
jent of the networking technology that hides the details of the transport network from the u
ignalling andtransport interoperability between end-systems and managing in real time, Qo
DMIF theréfore performs a natural mapping function for an application’s network service reque

{B-MHP.(Multimedia Home Platform)

analogue

RMETSI TS 101 812) is a serles of measures de3|gned to promote the harmonised tran

models are
use of the
nnel (SAC)
bled by the
The IPMP
DES) and
A\PI.

racteristics
n interface
ser, and to
S sensitive
sts.

sition from
Application

Programming Interfaces) as weII as an opt|onal deﬂmtlon of content and applications format elements from the
HTML family, DVB-MHP promises to provide a domestic platform which will facilitate convergence.

Some 1000 pages long, MHP defines the application lifecycles, security and data download mechanisms for
enhanced broadcast, interactive and indeed full Internet. DVB standards are published by ETSI.

Other standards from DVB such as TS 101 224 Home Access Network, TS101 225 In Home Digital Network and
TS 101 226 In Home Digital Networks Guide are also relevant to MPEG-21.
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A.1.9 IEEE P1520 (includes value added interfaces)

The objective of IEEE P1520 is to enable the development of open signalling, control and management
applications as well as higher level multimedia services, through value added service level interfaces, on networks.
The scope of the networks considered extends from ATM switches to hybrid switches such as high speed IP
switches and routers.

A.2 Current standardisation activities

A.2.1 Mediacom 2004

The projeg
multimedia
communica
the World T

The projec

— global
and co

— many

— the present convergence trends are bringing further overlaps in stahdardisation work and, as a consg

introdu
— the raf
The main
developmel
support of,
and interng
The key Fr
—  Multim
—  Multim
— Interog
— Media
— Quality

— Securi

t Mediacom 2004 has been established by Study Group 16 in its capacity as lead Study G
studies in the ITU-T. The intent of the project is to generate a framework form

tions studies for use within the ITU and other SDOs. The formation of this project has béenend

[elecommunication Standardisation Assembly 2000.

Mediacom 2004 has been established in recognition that:

standards and harmonized regulations are essential for an effective and democratic Information
nsistent multimedia systems and services are part of the core in this Information revolution;

ce the need for costly and complex gateways to maintain end-to-end interoperability;
id increase in diversity of services and systems increases the possibility of confusion amongst |
objective of Mediacom 2004 is to establishya framework for the harmonised and co-g
nt of global multimedia communication standards. It is intended that this will be developed
and for use by, all relevant ITU-T and ITU:RStudy Groups, and in close cooperation with other
tional standards development organisations' (SDOs).

amework Standardisation Areas (FSA) identified for study within Mediacom 2004 are as follows:
edia architecture

edia applications and services

erability of multimedia’'systems and services

coding

of service)and end-to-end performance in multimedia systems

y of multimedia systems and services

roup for
Litimedia
prsed by

Society,

standards development organizations (SDOs) and industry forums are-developing multimedia standards;

bquence,

Sers;

rdinated
with the
regional

— Accessibility to multimedia systems and services

The Mediacom 2004 project documentation is available at:

http://www.

itu.int/ITU-T/com16/mediacom2004/index.html
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A.2.2 MoU between ISO, IEC, ITU and UN/ECE on electronic business

These organisations have signed an MoU in the field of electronic business to co-operate on standardisation of
components involved in the areas of business scenarios, message and interoperability standards for business
transactions, and product definition data standards for design, manufacturing and product support.

Each organisation recognises that co-ordinated standards (standards developed within their respective domains)
are essential and must be interoperable and technically consistent. Recognising that within electronic business,
there is the potential for convergence for all types of data interchange, the work programme will be tailored to bring
all types of information exchange development within a single framework. Ongoing activities include:

— The| Basic Semantic Register (BSR) project in ISO/TC 154 Processes, data elements and_dofuments in
commerce, industry and administration

— Development of standards for naming, defining and coding of data elements in ISO/IECNJTC 1/§C 32 Data
Marnagement and Interchange, ISO/TC 184/SC 4 Industrial Data-Parts Libraries and-nJIEC/SC 30 Data sets
for l|braries of electric component data

— seclirity in Electronic Data Interchange (EDI) transmission (e.g. ISO/TC 68)Banking, securities| and other
financial services

— maiptenance of Open-edi reference model (ISO/IEC 14662)

— tecHnical documentation in ISO/IEC JTC 1/SC 24 Computer graphiCs and image processing and in [EC/SC 3B

— starldards for processing multiple languages, character séts-and encoding in ISO/IEC JTC 1/SC 2 Coded
chafacter sets

— Commerce at Light Speed (CALS) International work*on a generic electronic business reference [model in a
virtJal enterprise to support the CALS business scenarios

— ITUT Global Information Infrastructure (Gll) Projects

A.2.3 CEN/ISSS

The mispion of CEN/ISSS is to provide- market players with a comprehensive and integrated range of standard-

oriented|services and products in order to contribute to the success of the information society in Europe.

A.2.3.1 CEN/ISSS MMI-DC Workshop

Recogniging the importance of metadata agreements for the European content industry, CEN stafted a new

CEN/IS$S Workshop.on Metadata. A growing number of information services on the Web are using Duhlin Core as

their bagis for descCriptions for Web resources. The Dublin Core Metadata Element Set is designed| for simple

resourcg description and to provide minimum interoperability between metadata systems. The workshgp provides

guidanc¢ on the use of Dublin Core and is maintaining a metadata observatory.

A.2.3.2 E-commerce Workshop

The CEN/ISSS Electronic Commerce Workshop has been established to provide an open and flexible framework
for market players (manufacturers, service providers, users, research bodies, administrations, etc.) to identify and
progress Electronic Commerce standards and standards-related issues, and to deliver outputs. As Electronic
Commerce impacts on all business processes, a common, multi-sectoral approach is crucial for resolving
interoperability between technical solutions, which need to be implemented across businesses and value chains.
The Workshop offers a coherent and cohesive focus for EC standardization at a European level, within the context
of global EC standardization activities.
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A.2.3.3 Electronic Signatures (E-SIGN) Workshop

While the EU Directive on Electronic Signatures provides a comprehensive legal framework for the harmonisation
of the security infrastructures and authentication services using electronic signatures across Europe, it needs the
appropriate technical support that will achieve the full implementation of its legislative prescriptions into the member
states laws.

Under the auspices of the EESSI work programme, the E-SIGN WS has been developing a set of deliverables
proposing consistent to the Directive and interoperable solutions in a number of key areas: use of trustworthy
systems by the Certlflcate Serwce Prowders (CSPs) development of securlty-enhanced S|gnature creation
interfaces, ignature
with short and long-term validation results, preparation of a set of reqwrements addressing appropriatercgnformity
assessmerjt mechanisms.

A.23.41SQ TC 46/SC 9

The organisations involved in the administration of identifier systems and projects withio\}ISO TC 46/SC 9 has
formed a Joint Initiative to work together on issues relating to the interoperability of their identifier schema. This
Joint Initiafive is being co-ordinated and assisted by the ISO TC 46/SC 9 Secretariat. The work of this Joint
Initiative has been divided into several phases. Phase 1 consists of an analysis of\the requirements for igentifiers
and descriptors in three broadly defined business functions that are central to the content industries: production,

distribution
establish g
take place

and the management and protection of intellectual property rights/ The purpose of this analy
shared frame of reference for describing the nature of the business and information transact
in the course of production, distribution, and rights management. It focuses specifically

requiremer
the develo

ts of the originators, producers, distributors, registration authorities, and rights administrators in
ment and delivery of intellectual and artistic content.

Phase 1 of this Joint Initiative is nearing completion. The maif déliverable is the document "Content Deli
Rights Mampagement: Functional Requirements for Identifiets, and Descriptors for Use in the Music, Filn, Video,

Sound Red

ording, and Publishing Industries".

A.3 Forums and Consortia

A.3.1 WorldWideWeb Consortium W3C

sis is to
ons that
on the
olved in

very and

W3C is thg organisation that develops primary specifications for the web. XML will form the basis for information
interchangg between the next generatiofof computer systems.

XML and ppinters to all differenteXML frameworks e.g., NewsML, ebXML, Open XML'3, IRML, XBRL/XFRNL,CWM
(see below).

A.3.2 Mult{service Switching Forum (MSF)

The MSF mission is to accelerate the deployment of open communications systems that realise economid benefits
(in the senge of mere optimal use), which result from the flexible support of a full range of network serviges using

multiple inf

Fastructure technologies.

A.3.3 Society of Motion Picture and Television Engineers (SMPTE)

The SMPTE 330M-2000 Television - Unique Material Identifier (UMID) standard describes a unique identifier
scheme for use in a broadcast environment. The SMPTE 298M standard specifies Universal Labels for the Unique
Identification of Digital Data.

13 OpenXML is an open source, pure Java, commercial-grade, fully featured framework for XML-based applications. OpenXML
covers the entire cycle of XML documents production, processing and delivery for dynamic content publishing and application to
application communication.
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SMPTE Metadata dictionary structure is defined in SMPTE 335M while the associated Metadata Dictionary
Contents Recommended practice defines a registered set of metadata element descriptions for association with
essence or other Metadata, the two specifications must be used together as a pair — neither may be used in
isolation.

A.3.4 The European Broadcasting Union (EBU)
The EBU had a PMC P/META (Metadata exchange standards) project (ended in December 2000) with as goals:

1. To establish understanding between EBU members of the media-related data interchange requirements of
media_ commissioner/publishers (hmad(‘aqtprq) suppliers (pmdur‘prq) and Fnd Users

2. To palidate and extend the Standard Media Exchange Framework (SMEF) model as apprepriate against
members’ requirements in terms of data and process, noting local synonyms (or translations), to create an “E-
SMEF”.

3. Using E-SMEF, to apply emerging SMPTE metadata standards to the production and broadcast or|distribution
prog¢ess, and study the feasibility of creating and adopting common exchange“formats for egsence and
methadata.

4. To establish understanding of the use of unique identifiers in metadata(e;g. the SMPTE UMID, gs a crucial
linkage tool between unwrapped data (metadata) and wrapped or.embedded metadata in meflia files or
strepms, and develop protocols for their management between members.

5. As @n aid to commercial and system interoperability betweenxmembers, and in co-operation with standards
bodjes in related industries such as music and print publishing;to collate all relevant unique identifier schemes
and|map them against each other.

A.3.5 TV Anytime Forum

The TV |JAnytime Forum is an association of organisations that seeks to develop specifications to enable audio-
visual and other services based on mass-market high volume digital storage.

The Forum is working to develop open spegcifications designed to allow Consumer Electronics Manufacturers,
Content|Creators, Telcos, Broadcasters, and Service Providers to exploit high volume digital storage in consumer
platforms.

A.3.6 3GPP (Third Generation Partnership Project)
The migsion of 3GPP is~for the partners to co-operate in the production of globally applicablg Technical
Specifications and Technical Reports for a 3rd Generation Mobile System based on evolved GSM core networks
and the fadio access technologies supported by the 3GPP partners.

A.3.7 Wjreless Application Protocol (WAP) Forum

The WAP Forum is the industry association that has developed the Wireless Application Protocol (WAR), used for
wireless|information and telephony services on digital mobile phones and other wireless terminals.

The primary goal of the WAP Forum is to bring together companies from all segments of the wireless industry value
chain to ensure product interoperability and growth of wireless market.

A.3.8 Dublin Core

The Dublin Core has become an important part of the emerging infrastructure of the Internet. Many communities
are eager to adopt a common core of semantics for resource description, and the Dublin Core has attracted broad
ranging international and interdisciplinary support for this purpose. The Dublin Core Initiative has from its beginning
been an international consensus-building activity. The Dublin Core Directorate will, in consultation with advisory
committees, render judgments as to the character of the consensus and the state of the Dublin Core. The
Directorate coordinates Dublin Core workshops, working group activities, and dissemination of information about

© ISO/IEC 2001 — All rights reserved 41


https://iecnorm.com/api/?name=5351f43af797b58c77dada65326c7f8f

ISO/IEC TR 21000-1:2001(E)

the Dublin Core initiative via the Web site and other publications. The Dublin Core Directorate is currently hosted by
the OCLC Office of Research and Special Projects.

A.3.9 Audio Engineering Society (AES)
The AES serves its members, the industry and the public by stimulating and facilitating advances in the constantly
changing field of audio. It encourages and disseminates new developments through annual technical meetings and
exhibitions of professional equipment, and through the Journal of the Audio Engineering Society, the professional
archival publication in the audio industry.

WG

nologies
a sister

nEBook Forum

The Open
users of €
electronic
systems a
encourage
related ind
publishing

eBook Forum (OeBF) is an association of hardware and software companies, publishers, authors and
lectronic books and related organisations whose goals are to establish common specifications for
book systems, applications and products. OeBF will benefit creatdrs) of content, makers of| reading
hd, most importantly, consumers, helping to catalyse the adoption of electronic books. OeBF will
the broad acceptance of these specifications on a world-wideg"basis among members of thg Forum,
ustries and the public and it will increase awareness and-acceptance of the emerging dlectronic
ndustry.
A.3.12 cIDf (Content ID Forum)
ue code
pates an
erivative

cIDf is a fprum to standardize "Content ID", which is a set of well-defined meta-data including a uniq
embedded|in each digital content item, guarantees content‘uniqueness and stabilizes content value. It cr|
environment for open-type content distribution that encourages active usage such as the creation of d
products.

A.4 Specifjcations produced by forums and consortia

A.4.1 Common Warehouse Metamodel (CWM) Specification, published by OMG
ta when

eded for
to APls

It addresseq
data from
import, ex
interchangg

s the problem of metadata management and specifically reconciliation of inconsistent metadg
different sources are,merged. In addition, CWM standardises the syntax and semantics ne
port, and other dynamic data warehousing operations. The CWM specification extends
e formats, and serviees that support the entire lifecycle of metadata management.

A.4.2 Biztglk Framework

The Microg
and electrg

oft Bizlalk Framework is an Extensible Markup Language (XML) framework for application in
nic commerce. It includes a set of guidelines for how to publish schemas in XML and how to

messages

fo\edsily integrate software programs together in order to build rich new solutions. Microsoft Co

egration
ise XML
p., other

software companies and industry standards bodies will use the BizTalk Framework to produce XML schemas in a
consistent manner.

A.4.3 RosettaNet

RosettaNet specifies standard electronic business interfaces for the business-to-business exchange of technical
information for Electronic Components enabling for secure electronic communications between foundries and their
customers, suppliers and marketing partners. The immediate focus for establishing a uniform electronic system for
the foundry industry includes: online order entry, tracking work in progress, engineering reports, project status,
delivery status, forecasting and planning, and payment.
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Annex B

Example of a Generic Description of a Model
for Content Delivery and Rights Management

environ ent One such example was the European Commission-funded IMPRIMATUR prOJect which
through Fonsensus between representatives drawn from a broad range of business sectors including rig
telecominunications companies, IP lawyers, and IT companies, a conceptual business arehitecturs
managefnent in an e-commerce trading environment (Figure B.1).14
q

k-

B.1 cope

A content delivery and rights management business architecture aims to provide“a blueprint to support
future blisiness practices for the trading and licensing of multimedia content in a digital trading envir
adopting a set of straightforward terminology to describe the processes requifed to conduct the trading
material| in a secure manner, it enables a broad cross-section of readers to acquire an advanc{
understgnding about this complex subject.

Such a fnodel can provide the conceptual framework for the development of a prototype ERMS (Electr]
Management System). It identifies the roles involved in the creation and distribution of multimedia workg
the relatfonships between these roles. This includes a detailed*analysis of the requirements of each of th
architecture roles and fully defines their separate and distinct activities in terms of the goals to be ach
model can provide a framework and reference point<fer legal and technical work as well consens
activitieg.
B.2 equirements

There a
trading d

e a variety of different possible trading relationships, situations, arrangements, or business mo
f Intellectual Property Rights (IPRs) as well as a range of accompanying technical and legal issu

The requirements for a content delivery and rights management Business architecture are that it:
proyides a tool suitable-for investigating and analysing IPR issues in a digital trading environment
is flexible and modular enough to take into account a range of different trading situations

iderftifies the'Key relationships in the ERMS trading environment

doep not.preclude other relevant business models

1:2001(E)

he delivery
rce trading
produced,
hts holders,
b for rights

current and
bnment. By
bf copyright
pd level of

onic Rights
as well as
e business
ieved. The
us building

dels for the
es.

does not preclude any relevant legal or technical IPR issues
is sufficiently detailed to allow a functional specification for the technical development
is sufficiently focused to allow development within the resources available in the project

accounts for user privacy

14 Extract taken from “Synthesis of the IMPRIMATUR Business Model”, The IMPRIMATUR Project, Document number 4087a
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Such a model is designed to embrace a complete ERMS within which digital content, payment mechanisms and
rights management must fully comply with the requirements of an electronic trading architecture.

B.3 Overview of a Conceptual Business Architecture for Content Delivery and Rights Management

A Conceptual Business Architecture is comprised of a set of roles and role relationships.

B.4 Roles

Roles are the basic building blocks of a conceptual business architecture. In the context of rights management,
each of the ivity | i i i i ssary in
order for ohe or more aspect of trading to take place. Roles in some way initiate or facilitate the flow offpayments,

rights and|information. A role is not necessarily represented by any one individual or organisation pnd any
organisation or individual can be responsible for performing a number of roles.

By way off example, the roles defined within the IMPRIMATUR Business Architecture are.summarised in the
following tgble:

Role Fundamental Activity/Defining Characteristic
Creator Creation of Information and therefore IPR's
Creation Provider Makes creation available for commercial exploitation
Media Digtributor Distributes creation
Rights Holder Holder of IPR's
Purchase Acquires the information
IPR Database Retains current informationron IPR ownership and restrictions
Monitorind; Service Provider Check legallillegal use of-information
Certificatipn Authority Authenticate userss(media distributors, purchasers)
Unique Number Issuer Provides a unique'number for creation or a mechanism for uniquely idgntifying
Digital Items
Bank Facilitates payments

Each role dan carry out a number of\functions relating to its fundamental activity/defining characteristic.
B.5 The Ro¢le Relationships

The role rglationships are.the transactions that occur between the roles such as the flow of digital content, rights,
payments @nd informgtion. Each transaction can result in one or more flows. These simple relationships| and the
interfaces they defing“between the roles are important in developing practical implementations in the| form of
modular sgftwares

B.6 Goals

Another way to view a rights management business architecture is in terms of the goals that it explores. These
common objectives give a concrete idea of the requirements that an ERMS may encounter.

These are the following:
— To be able to offer creations for commercial exploitation in a digital form;
— To protect the copyright in a creation;

— To provide access control;
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— To represent the creator's rights in relation to creations for given territories, media and duration;

— To promote the need for effective legislation to protect the rights of creators and to ensure their adequate

rem

uneration from the exploitation of their creations;

— To be able to take into account multiple rights holders as documented in the IPR database and to transmit
royalties correspondingly;

— To support the clearance of rights through the provision of automated licence transactions;

— To

ass

— To e able to generate personalised copies of digital content and thus enable the tracking of IPR's;

— To
IPR

— To support the automated monitoring of the number of copies downloaded fram_the media distribuf]

usa

— To ¢nsure the flow of payment data between the parties involved in the ERMS;
— To provide evidence that a digital copy has been legally acquired,;

— To manage the privacy of the consumer (with respect to tracking and anonymity);
— To ¢nsure a representation of fuzzy aspects of law, such’as Fair Use Law.

The rolep, their relationships and transactions can be expressed in many ways. The following diagram
examplg of the manner in which it may be represented’

he able to cppr‘ify the amount of rnyalfipq to he received for each creation as well as the u
pciated with the creation according to the assignments set forth in the IPR database;

pe able to collect and distribute royalties for each copy sold according to the assignments set
database;

je to rights holders and creators;

sage rights

forth in the

or to report

is just one
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Figure B.1: The IMPRIMATUR business model
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Annex C

Table of Key Issues for User Interoperability

1:2001(E)

Key
Issues

Related Issues

Explanation of Issues

1. | Network

Connectivity

Today there is a one-to-one association of content

with the

delivery

Bandwidth
QoS

Network
independence

e) Consistency and
reliability of
networks

f)  Mobility

g) Cost/performance

delivery system used:

a) DVD movies versus VHS movies versus pay-F¥V.m
last, however, are received via cable or satellite’and
service is digital, there are no longer differences
between the two.

b) MC music versus CD music versus (in the future) D
music versus (in the future) SuperCD movies

This is rapidly changing. The web~is usually access
telephone modem, but the use of‘cable modem is exp
parallel to this deployment 4f*ADSL continues. In the
web can be accessed via.satéllite.

In these conditions anC\MP3 file is no longer associate
delivery system but¢only with "the Internet". The file is n
RIO device but it is.the MP3 file, the music, that moves,

no longer associated with the delivery system.

With the progress of digitisation this trend will acceleratg
point will-be the complete unawareness of the use of th
system:\These will only be seen in terms of the pe
offered (i.e., QoS) and the associated price.

The delivery system shall be highly flexible to allow n
applications to connect arbitrary sets of users, with g
bandwidth, such that the quality of the user experien
guaranteed

a) Connectivity allows the interconnection of several
create a networked community. For instance, poin
(e.g., unicast), point to multipoint (e.g., multicast), m
multipoint (e.g., virtual network), point to many po
broadcast), etc.

b) Bandwidth provides the necessary bit rate t
multimedia content among peers belonging to a
community. In other words, the bandwidth is the th
the pipe/link that carries information. . The n
application usually expresses the bandwidth in ter

bvies. The
, once the
in quality

VD Audio

ed with a
anding. In
future the

H with the
oved to a
and this is

. The end
e delivery
rformance

hultimedia
reserved
ce will be

peers to
t to point
Lltipoint to
ints (e.g.,

o deliver
hetworked
ckness of
hultimedia
ms of the

traffic characteristics of the multimedia streams (e.g

, average

bit rate, maximum bit rate, etc.).

QoS provides the basis for delivery of rich multimedia content
against raised community expectations. QoS is the delivered
guarantee of bandwidth. QoS is defined in terms of delay and
reliability (i.e., error and losses). The QoS is negotiated by the
user according to the requirements of the multimedia
application. For instance in the case of delay, a file transfer
may be subject to delay, a play/stop command can tolerate a
small latency, a high quality streaming video can only tolerate
a short delay, and a multimedia conferring system requires a
strict end-to-end delay. Regarding reliability, some transport
protocols like TCP provide error free transport. However,
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Key
Issues

Related Issues

Explanation of Issues

other transport mechanism used in broadcast satellite delivery
does not provide error/loss free transport. Depending on the type
of multimedia application, error and losses may have a strong
impact on the quality of content.

d)

Multimedia applications are unaware of network delivery
mechanisms. Each media component is transparently
delivered, for instance, through satellite, fiber optic, cable,

e)

f)

¢)]

h)

DSI or wireless bandwidth praviders The choice of a network
delivery technology is a function of the appropriate’QpS and
the associated cost.

Additionally,
network providers can be
application.

On one hand, reactive networks (e.g.NlP) do not provige QoS
guarantees since no previous allocation of resources i§ made.
These type of networks providel best-effort serviceg, since
they maximise the QoS accerding to the available resources
in the network at one particular time instant. For these| kind of
networks, mechanisms-ofsmonitoring and re-negotiatjon are
useful to mitigate network congestion conditions. For instance,
TCP/IP provides flow-control mechanism in the presg¢nce of
congestion. On ¢he other hand, proactive networks (e.g.,
ATM) provide QoS guarantees, which are establish during the
multimedia~service request (i.e., admission control). In these
type of network, the transport service is defined as an|end-to-
end (connection-oriented service with negotiated QoS
guarantees. In both cases, reactive and proactive netwprk, the
multimedia application requires mechanisms of re-negotiation
to change/upgrade the QoS requirements.

simultaneous use of different \servige and
transparent, to usefs and

A satellite broadcast delivery transports data with practically
no delay (apart from propagation). An IP network has
unpredictable delay. Methodologies to characterisgd these
networks are important

Many networks provide access to fixed terminals. | Mobile
networks, such as GSM and GPRS provide access tol mobile
devices. These provide two-way communicationj DAB
provides only one-way communication. IMT 2000 provides
both one-way and two-way communication.

The cost in using networks is a trade-off between the|cost of
transporting bits (i.e., bandwidth) and the services associated
with the transported bits (i.e., management and signallihg).

Quality"and

a)

Reliability

a)

The End User must be able to rely on the content being

flexibitityof
service

b)
c)
d)

e)
f)
¢)]

Measurement of
quality

User perceived
quality

Integrity of
information

Value
Ease of use

Dynamic and
responsive to End
Users needs

b)

detiveredonmtimeand-without ildvillg beendeteriorated during
the delivery. The End User must also be able to rely on the
authentication and authorisation of the content and its usage.

Objective measurements of the quality of the service, both of
the content itself (e.g. image or audio quality) and of the
service or content delivery over some access form
(transmission quality, e.g. bit stream errors, transmission
delay or lost information).

The End User judges the quality according to a number of
subjective parameters and also perceives quality as a function
of price and expectation. These issues need to be considered
when evaluating the quality of service.
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Key
Issues

Related Issues

Explanation of Issues

Users needs
‘On demand’

Efficient & smooth
rendering

Predictable &
continuous

Accessibility of

d)

The information sent over any delivery network must be
protected against unauthorised usage (e.g. viewing or
copying) as well as from being altered or destroyed by others
than the creator or other legitimate content owners.

The End User should receive content quality and service
performance that responds to his current needs. That includes
choosing an appropriate level of cost/performance, delivering

service

)

at any time content suited for the current npplir‘nﬁnn This may
include using different transport media for| different
applications, e.g. a fast reliable network for demanpding real
time services and a slower, cheaper network for downloading
of information for later use.

Any service provided to the End User’should be infuitive and
provide user-friendly interfaces. The End User [wants to
recognise the user interface when switching from gne device
to another; i.e. for different versions of an application (used on
different devices) the same navigating principles $hould be
used. The End User, 'should be able to specify the
performance of the requifed service in everyday |anguage,
without having to specify requirements for bandwidth, delay
time, or other technical service parameters.

The End Usercshall have access to content according to his
specific neéds. The End User’s preferences should|be stored
in profilessand re-used the next time any service is lised. The
user should also be able to interact “on-line” with the service,
changing the performance, content or cost according to his
changing needs. The changing needs of the End User could
be satisfied using source/device communication, or by using
scalable services where the end device decodes ar|d renders
a subpart of the total transmission.

Any content or service should be available on
request, regarding both accessibility and timeliness.

The content should be rendered and presented in gn efficient
and smooth manner, providing a high quality experience
without disruption or pauses in the presentation of the content.

The content or information must be brought to the ser within
predictable time and to a pre-decided quality. The repdering of
the content should also run continuously, withqut delay,
interrupts or errors caused by the access media.

The user must be able to access the content at any|time, any
place and through any device.

End User

3. | Quglity of

Authority and

The user has to be able to rely on the source of the content

content
(rendering)

Integrity

Fidelity and user
perceived
quality/measure-
ment of quality
(Intelligible)

Consistent with
price

Genuine
Durable

and that the content has not be (illicitly) altered by any
intermediary

The user wants content of high perceived quality (at least the
highest possible quality given a certain channel).

The relationship between price and perceived quality has to
be so that the user is willing to pay for the content.

The content should be what it claims to be — a perfect digital
copy, bit for bit, taken from a digital ‘master’

Content shall not degrade its perceived quality when ageing
(in contrary to analogue tapes)
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Key Related Issues Explanation of Issues
Issues

f) Timeliness Content has to be consumable at the point in time the End User

wishes so. Content like news programmes have to be kept up to

date (though older news have also to be accessible)
4. | Quality of a) Branding While acknowledging that the judgement of artistic quality of
content content is a highly subjective issue that is probably less suited to
o b) Source : A .

(artistic) ) technical standardisation, it remains, nevertheless, a very
¢) Richness important issue for the End User and it is therefore appropriate to
e—Reecommendation list-it-here-

(reviews, etc.) a) End Users are influenced by branding, and- ge¢nerally

e) Consistency associate different levels of artistic quality ~with qgifferent

brands (i.e. associating a particular content' pfoduger with
quality content in a specific genre)

b) End Users who have a particular liking for.a content tyge often
become more knowledgeable, and jn"turn they beconle more
selective about he content they-consume. The source (or
origin) of the content (i.e. a partictlar TV production company,
record label, etc) can often/be associated by the Erd User
with a perceived level of arfistic quality

c) A End User may be inflienced in their choice by the rigchness,
breadth and varietyCof content which is available within a
particular artistic genre

d) To support their choice End Users are often interested in the
endorsement )(or not!) of others by reading abgut the
recommendations of content reviewers

e) End Users appreciate consistency of artistic quality and will
oftery, purchase the right to consume a specific pjece of
content because they have come to expect a consistent level
of artistic quality from that source

5. | Easelof use | a) Ergonomy a)” The design of products (SW or HW) in a naturpl way

(online and b) Simplicity regarding how users will use or interact with them. e.g. : new

offling) of o mice and keyboards take into account how human| hands

Servites ¢) Intuitive work

and d) Intelligent (but hot b) The User Interface (Ul) should not be too complex to

Deviges more than the user) understand/use (no need to learn rudimentary usg at a
e) Complex minimum)

connectivity c) The user should understand the Ul without need of reference
(cabling) or learning

f)< Consistency when d) The device/Ul should be able to help/teach users about its
migrating between functions. It might anticipate things, or learn from pas} users’
de(\j/!ces (colour actions, but should not take control over the user.
coding, .
Ccmhgtibim\, ete) e) Systems should be able to connect everywhere at any time,

v (e without the need of multiple cables, plugs...

g) Robustness e ,

f) The Ul should have a “minimal” generic set of commands

h) Cross platform (icons, buttons...), so that going from one device to another
interoperability allows quick understanding of the basic operations

i) International g) Devices should resist various “physical attacks” (water,
compatibility collisions...)

j)  Impact of national h) Going from one device to another (e.g. portable device to car
culture on device device to home device) should be easily done, without the
design need of converters (HW or SW) or with transparent

conversion.
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