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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees

collaborate ipHelds—e-mutual-rterest—Otherinterrationral-organizatons—governmentalanrg-Rer-geveramental, in
liaison with IISO and IEC, also take part in the work.

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

In the field ¢f information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.
Draft Interngtional Standards adopted by the joint technical committee are circulated to hational bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the natiehal bodies casting p vote.

In exceptionfl circumstances, when a technical committee has collected data of a different kind from thdt which is
normally published as an International Standard ("state of the art”, for example),<it'may decide by a simple majority
vote of its participating members to publish a Technical Report. A Technical Report is entirely informative in nature
and does not have to be reviewed until the data it provides are considered-0 be no longer valid or useful.

Attention is @ilrawn to the possibility that some of the elements of thig, Technical Report may be the subject of patent
rights. ISO gnd IEC shall not be held responsible for identifying anyor all such patent rights.

ISO/IEC TR[16501 was prepared by DAVIC (Digital Audio=Visual Council) and was adopted, under|the PAS
procedure, by Joint Technical Committee ISO/IEC JTC 1, ‘Wiformation technology, in parallel with its approval by

national bod

es of ISO and IEC.
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Introduction

ISO/IEC TR 16501 provides a detailed listing of the core functions, generic tool capabilities and sample
applications required by users and providers of digital audio-visual applications and systems. It introduces the
concept of a contour and defines the functions required for IDB (Interactive Digital Broadcast) and EDB

(Enhanced Digital Broadcast) contours. The Technical Report complements ISO/IEC 16500. It is the source of

the requirements used to identify the generic tool technologies defined in ISO/IEC 16500 and, in particular, it
identifies the user needs and market requirements which are addressed by the contour technology toolsets defined
in ISO/IEC 16500-3.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 1 (1999)  vii
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Information technology — Generic digital audio-visual systems
— Technical Report on ISO/IEC 16500 — Description of digital
audio-visual functionalities

1

Scope

This Technical Report describes the functions that may be supported by systems using ISO/IEC 16500. These
functions have been derived by analyzing the requirements of a number of example applications from the
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provided in Annex B for the EDB (Enhanced Digital Broadcast) contour. This overall structure is
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Sources for the: identified audio-visual functions

ample applications, and the generic requirements common to a range of applications. The ap
nsidered were-all taken from the responses to the calls for proposals issued by DAVIC, and p
cussions-within the DAVIC Applications Technical Committee. The example applications wer
us forseguirements analysis, and it is expected that a wide range of applications can be impl
chnical'Report and ISO/IEC 16500.

designed to
and additional

e functions specified in this Technical Report were derived by analyzing the requirements of @ number of

blications

rioritized during

b used as the
emented using this

3

Definitions

This clause defines new terms, and the intended meaning of certain common terms used in this Report. ISO/IEC
16500-1 Annex A defines additional terms and, in some cases, alternative interpretations that are appropriate in
other contexts.

3.1

Access Control:Provides means to access services and protection against the unautho

of the services.
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3.2. Access Network:a part of the Delivery system consisting of a collection of equipment and
infrastructures, that link a number of Service Consumer Systems to the rest of the Delivery system through a
single (or a limited humber of) common port(s).

3.3. Application: a set of objects that provides an environment for processing Application Service Layer
information flows.

3.4, Application Programming Interface (API): set of inter-layer service request and service response
messages, message formats, and the rules for message exchange between hierarchical clients and servers. API
messages may be executed locally by the server, or the server may rely on remote resources to provide a response
to the client.

3.5. Assets:Things that a user sees or hears, e.g., bitmap, audio, and text.

3.6. Channel surfing: Viewing of many broadcast channels in a short time period by the End user.

3.7. Client; a service consuming object or system (block); (a synonymsten)

3.8. Compliance to a contour: providing all of the system functions specified in a contour aceording to the

mapping to ISO/IEC 16500 technologies specified in the corresponding annex of ISO/IEC_18660-3.
subclause 6.1.2

3.9. Conditional Access:A means of allowing system users to access only those services that are
authoriged to them.

3.10. | Confidentiality: the protection of information from unauthorized disclosure

3.11. | Conformance to a contour:providing system functions, as defined,in a particular contour, usg¢d by the
services$ in a system for which conformance is decl&eesubclause 6.1/4

3.12. Content Provider: one who owns or is licensed to sell content.
3.13. | Control Word: the secret key used for a scramblingalgorithm.

3.14. | Control-information: information that may change the state of the object intercepting the information
flow, e.g., a remote control channel up command input..(ln'some cases an object may interpret a message but
reject afrequest and remain in its current state.)

3.15. Distribution Network: a collection of equipment and infrastructures that delivers information flows
from th¢ Access Node to the Network Termination elements of the Access Network.

3.16. Email: Electronic mail. Email allows the sending of information in an electronic format from gne
Internet/user to another. Users are identified on the Internet by a unique email address.

3.17. Entitlement Control Message (ECM):Conditional Access messages carrying an encrypted fgrm of
the confrol words or a means to recover the control words, together with access parameters, i.e., an identification
of the sgrvice and of the conditions required for accessing this service.

3.18. Entitlement Management Message (EMM)Conditional Access messages used to convey
entitlements or keys te users, or to invalidate or delete entitlements or keys.

3.19. FTP: File\Transfer Protocol. FTP allows a connection to be made between two Internet computers in
order to transfer.files between them.

3.20. Function: Features of a Digital AudioVisual System that are realized through Services. For gxample,
interactive.play control (VCR-type controls) is a function. (See $tswice

3.21. Hierarchy: an arrangement of objects in order of rank; some objects in the arrangement are subordinate
to others; objects of the same hierarchical rank are peer objects

3.22. HTML : Hypertext Mark-up Language. HTML is a document formatting language used to specify the
format of Hypertext documents on the World Wide Web. HTML consists of ASCII text files with special tags to
specify formatting information. This includes the specification of Hypertext links, graphics information and plain
text.

2 DAVIC 1.3.1a Part 1 (1999) © ISO/IEC 1999 - All rights reserved
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3.23. HTTP: Hypertext Transfer Protocol. HTTP is the protocol Web servers and browsers u
request, accept request, send responses and receive response of documents on the World Wid
specifies how to initiate transfers of data using other protocols such as FTP and SMTP.

3.24.

:1999(E)

se to send
e Web. It also

Hypertext: Hypertext is text that a user may select in some manner to cause some different set of

information to be retrieved and displayed. A common example is a link on a Web page, which may be selected

causing a new Web page to be retrieved.

3.25. Interface: a point of demarcation between two blocks through which information flows fi
to the other.. A DAVIC interface may be a physical-interface or a logical-interface.

3.26.
global network of computers tied together via different types of networks. These computers use
protocols to communicate, mainly TCP/IP and UDP/IP.

rom one block

Internet: The term Internet is used in many ways in this document. It is widely understood to mean the

a standard set of

3.27. Key management:The generation, storage, distribution archiving, deletion, revocation,
and deregistration of cryptographic keys.

3.28.

Navigation: the process of reaching a service objective by means of making successivé

registration,

e choices; the

teqm may be applied to the selection of a service category, a service provider or an,éffer within @ particular

sefvice.
3.29.

3.30. Network control function: The Network Control Function is responsible for the error-fre
tragnsmission of content flow information to and from the Server.

Network: a collection of interconnected elements that provides connéction services to

3.31. Non-repudiation: the proof of the origin and reception of a message. This means that t
deny the sending of the message and the receiver cannot deny.the reception of the message.

3.32. Partition: a decomposition or subdivision of an object into smaller objects; the created
pegrs with respect to each other, but are hierarchically subordinate to the original partitioned ob

3.33.

3.34. Physical interface: An interface where thé.physical characteristics of signals used to ref
infprmation and the physical characteristics of-channels used to carry the signals are defined. A
is fn external interface. It is fully defined by, its'physical and electrical characteristics. Logical inf
map to signal flows that pass through physical interfaces.

3.35. Plane: a category that identifies a collection of related objects, e.g., objects that execut
complementary functions; or peer objects that interact to use or to provide services in a class th
authority, capability, or time period. Management-plane service objects, for example, may authog
acfess to certain control-plane service objects that in turn may allow the clients to use services
ceftain user-plane objects:

3.36.  Privacy: privacy protects authorized participants from illegal utilization or knowledge of
related to their components in the DAVIC System

3.37. Protecef: set of message formats (semantic, syntactic, and symbolic rules) and the rulg
extchange between peer layer entities (which messages are valid when)

3.38. Real-time: Quality of a process, the execution of which is determined or controlled in ti
sométimes extended to refer to a delivery process which is perceived fast enough to be consids

Peer: of the same rank or order: peer objects ‘belong to the same layer (category or cla

Sers

b receipt and

he sender cannot

pbjects are
ect
ssification).

resent
physical interface
prmation flows

b similar or

At reflects

rize ISP-clients'
provided by

information

s for message

ne. The term is
red as almost

tanantic
=0

Instantaneoud

3.39. Reference point:a set of interfaces between any two related blocks through which infor

mation flows

from one block to the other. A reference point comprises one or more logical (non-physical) information-transfer

interfaces, and one or more physical signal-transfer interfaces.

3.40.  Server: any service providing system.
3.41.  Service provider: an entity that provides a service to a client.
3.42.  Sessionan interval during which a logical, mutually agreed correspondence between two objects exists

for the transfer of related information. A session defines a relationship between the participating
instance.
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3.43.  Specification: a definition of the requirements of a system. A specification consists of general
parameters required of the system and the functional specification of its required behavior. Specification may also
be used as shorthand for specification and/or description, e.g., in SDL specification or system specification.

3.44.  Symbol: a bit or a defined sequence of bits.

3.45.  System:a collection of interacting objects that serves a useful purpose; typically, a primary subdivision
of an object of any size or composition (including domains)

3.46. User: a service consuming object or system

3.47.  Virtual channel: communication channel that provides for the sequential unidirectional transport of
ATM cells

4 Acronyms and abbreviations
This clause defines the acronyms and abbreviations used in this Technical Report. Additional,aeronyms and
abbrevigtions relevant to digital audio-visual applications is available in Annex B of ISO/IEG.16500-1
CA Conditional Access
DvB Digital Video Broadcasting
DVB-SI DVB - Service Information
ECM Entitlement Control Message
EMM Entitlement Management
EPG Electronic Program Guide
HDTV High Definition Television
HTML HyperText Markup Language
IP Internet Protocol
IPR Intellectual Property Rights
ISDN Integrated Services Digital Network
I1ISO Interndiond Organization for Standardzation
ITU International Telecommunications Union
JPEG Joint Photographic Experts Group
KOD Karaoke-On-Demand
Mbps Megabits per second
MeD Movies-On-Demand
MPEG Moving Picture Experts Group
MPEG-TS MPEG Transport Stream
NVOD Near Video-On-Demand (Also N-VOD)
PG Parental Guidance
PIN Personal Identification Number
PPV Pay-Per-View
QoS Quality of Service
STB Set-Top Box
STU Set-Top Unit

4 DAVIC 1.3.1a Part 1 (1999)

© ISO/IEC 1999 - All rights reserved


https://iecnorm.com/api/?name=14afaf60f42cf95b8eef0bfbfcaff270

ISO/IEC TR 16501:1999(E)

UPI User Premises Interface
VASP Value Added Service provider
VOD Video-On-Demand

5 Conventions

The style of this Report follows the general guidelines ofahigle for ITU-T and ISO/IEC JTC 1 cooperation.
Appendix 1I: Rules for presentation of ITU-T | ISO/IEC common text (March 1993)

6 DAVIC Contours

Tl-ie purpose of contours is to enable the building of marketable products by translating markét vlequirements into
functional specifications and then to technological solutions. The whole process is shown in Figlre 6.1.

Market Domain

WS Function Domain

*~_Capabilities

,’/ Capabilities

Requirements

Figure 6.1 — Contour Domains

A gontour‘is-expressed in three domains:

¢ in the Market domain, as a set of market and user requirements;

¢ in the Function domain, as a set of functional requirements; and

e in the Technology domain, as a set of system functions and selected tools.
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All DAVIC Requirements

Market Domain

\‘ Functions

A Contour

meliidac

merotts | ecnnologles
all three

Technology Domain Function Domain

Figure 6.2 — Contour Definition

A contopr consists of three separate essential items of information which describe:

e a set of user and market requirements with.a,focus on a market segment;

e aset of functional specifications for interoperable DAVIC system components derived frgm the user
and market requirements; and

e a set of technologies supporting\the functional requirements.

Each cgntour is developed in a two step approach and is best understood using the following two dog¢uments:

e This Technical Report which describes the User & Market Requirements and provides a |ist of
Functional Requirements. These are system-level requirements, not sub-system level and they do
not define physically where in the system a particular function has to be executed,;

and

e ISO/IEC16500-3 which contains a corresponding Annex which lists the technologies required to
fulfil.the functionality identified for each contour and, where appropriate, assigns specific[DAVIC
components from ISO/IEC 16500 to achieve the required technologies.

DAVIC comntours are used 1o define systems, derived from USer & Market tequirements. They describe fully the
functions and their mapping to the DAVIC technologies required to implement marketable solutions. There is no
implied relationship between one contour and another. A contour may be a superset, a subset or be completely
independent of another.

Systems, which are implemented according to the contour, may also implement functions and technologies
outside the contour (including those outside DAVIC).

6.1 Conformance and Compliance

The following definitions apply.
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6.1.1 Conformance

DAVIC defines a system to lm®nformanto a contouwhen it uses the contour as a guide but may omit

functions where appropriate (for example in the case of regional solutions to optimize cost-effectiveness). All
functions that are selected from the contour must be executed according to the mapping to DAVIC technologies
specified in the appropriate annex to ISO/IEC 16500-3.

6.1.2  Compliance

DAVIC defines a system to lmmpliantwith a contour when it is capable of executing all functions that are
specified in the appropriate annex to ISO/IEC TR 16501, according to the mapping to DAVIC technologies
spedfiedin the corresponithg annexo ISO/IEC 16500-3 andmeds dl of the requrements ofthe coriour.

7. Core Functions

DAVIC compliant systems are intended to facilitate the introduction of a wide variety(of applicatipns. These
applications will consume system resources and have functionality that is spread@cross a number of DAVIC
supsystems. Examples of applications are given in clause 9. These applications have both common and specific
functionality. Future applications which require the definition of additional and{new functions can easily be
actommodated by adding them to the current list of core functions below

Hdwever, it is possible to identify core DAVIC functions that are basic.t0/the system’s operation| integrity and
dejelopment. These functions provide core functionality to the system and all its running applications. They may
be| subdivided into the following groups: -

e Bit Transport

e Session

e Access Control

e Navigation, Program Selection'& Choice
e Application Launch

e Media Synchronization Links

e Application Control

e Presentation Control

e Usage'Data

o . \User Profile

Figure 7<1 depicts the interrelationship of these core functional groups and running applications
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Presentation control

Access control

User profilg Usage datg Navigation & Selection Application control
Application launch | Applications
Media Synchronisation links
Session

Bit Transport

Figure 7.1 — Core Functional groups

Applications will invoke the core functions as required, or replace or extend them with more specific

(which
function

A functi
used by
the fung

7.1.1

This gra
and swi
function
multipoi

The phy
and/or &
to nego
transmi

7.1.2
This grg

ay in turn invoke core functions). An application will comprise specific code with many calls
S.

bn element used by more than one application is almost certainly “core”. However; a function
only one application is still considered "core” if it cannot be synthesized from gther “core” fun
tion can be synthesized then it is an application-specific function.

Bit Transport

up of functions provides physical and logical links of a given bandwidth, facilities to combine
fching information to achieve logical connections between points=Signal splitting and combin
s and facilities will enable point to point, point to multipoint, maltipoint to point and multipoint
Nt connections to be established.

sical data stream provided by the bit-transport functionsmay be multiplexed between several
\pplications so that each is given the logical connectidns it requires. Each application session
iate the data rate of each logical connection established depending on requirements and cur
Esion resource occupancy.

Session

up of functions controls tigit Transportfunctions, calling upon them to establish or change a Iq

conneclion. Such a connection may be pointto’point, point to multipoint, multipoint to point or multipd

multipoi
as data

The SeS

nt, and it may be at a predetermined or a variable data rate. The establishment of connection
rate will be by the use of protocols mutually agreed beSessiorandBit Transport

siorfunctions provide common facilities such as data encryption, file transfer and verification {

applicagons.

7.1.3

This grg
network
provide

7.1.4

Access Control

. They also-Control a user’s access to specific applications and related content, goods and se]
verification‘of credit and payment.

Navigation, Program Selection & Choice

b}mctions
o the core

element
ctions. If
such links,
ation

(o]

services
must be able
ent

gical

int to

criteria such

p all

up of functions provides facilities to authenticate a user, and to determine and verify access fights to the

rvices, and

This grq

up.of functions provides the user with menu selection facilities, enabling the choice of applicd

ition or

content. Selection will be aided by appropriate user specific criteria (including access-control rights, preferences,
interests etc.) and knowledge of prior behavior, and will almost certainly be hierarchical, involving several levels
of menu. At the lowest level, the user’s response will result in the launch of a resident or downloaded application.
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7.1.5  Application Launch

This group of functions provides the facilities to run an application. The application code may be already resident
in the STU or may be obtained via a session to a remote server. Having been loaded, the application is then
launched, execution transferring to the new code. It is the launched application’s responsibility to obtain and
dispose of system resources, to initiate and terminate any new sessions and to conclude in an orderly and clean
fashion.

7.1.6 Media Synchronization Links

This group of functions provides links between objects, such as sound segments, subtitles, still images, moving
images and applications to achieve a multimedia presentation. Examples of usage would be: to allow the viewer
to select and subsequently order products seen on-screen during a TV broadcast; to display subtitles or to listen to

audio description for hearing or sight-impaired viewers; to provide text translation to another language, or to

S nehrani=on oo A dubhod audia
yrehrenizetangrage-dubbedaudio-

7.1.7  Application Control

This group of functions provides control of the applications, and should be distinguishe®l ésentation

Cqgntrol. Communication between the user and an application will result in modifications to the application’s
behavior or content options selected according to the user’'s commands and preférences. Examples would be
palusing, rewind, forward wind, audio pitch & tempo control, bookmarking and.content interactioh such as the
chpice of a sad or happy ending to a play.

7.1.8 Presentation Control

This group of functions provides the provision to users of control ferthe delivery and display of multimedia
infpormation, such as subtitle activation and positioning, choice oflanguage etc. Such control dog¢s not involve any
coptrol of the server or the information flowing therefrom.

7.1.9 Usage Data

This is a group of functions that collect, store and supply data concerning users’ consumption of material,
resources and applications. The data supports payment, and gives feedback to content providefs for market
research and planning purposes. It also enables, system management to monitor resource utilizgtion.

The underlying data collected by these functiens is likely to be covered by data protection regulations, and needs
to have controlled dissemination. Individuals will need to receive bills for applications used and ¢ontent supplied,
and content providers will need to have 'deémographic and socioeconomic information about audjences.

Pdyment for services may be from*avariety of sources, from the user, from the service provider|or from the
Cqantent Provider, in a similar way:to telephone services today. Costs are likely to involve a numper of elements,
ingluding the royalty costs of-copyrighted material, the cost of storage and the cost of supply. SQme cost elements
may well be fixed; others may vary from time to time during the day. So for example, an old film viewed at peak
time could have a low royalty cost but a high access cost, a new film viewed late at night could ave a high
royalty cost but a low access charge.

7.1.10 User Rrofile

This group©of,functions stores and utilizes information about the individual user and their prior behavior in order
to control-actess (e.g. Identification and Password), to assist navigation, and to correctly bill for[services
regeived,

Ddmoagraphic—socioeconhomic-and-geographic-information-willalso-be-stored-and-used-to-provide Sta‘“stlcs not
CrHograptHc—0610e oo a5 o grapicHHoH eSS BPeStoreaaraHSea—oproviac

individual Usage Data) to service and content providers.

7.2 Home Networks

As multiple digital services begin to penetrate the consumer market, the need will arise for an in-home digital
network that will provide selectable access to these services from multiple in-home devices. Furthermore, the
introduction of digital storage devices in the home will expand this need. Home networks for DAVIC must
support the functions required to link digital consumer devices so that information may be exchanged among
these devices in a simple and direct manner.
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Figure 7.2 — Home Network

Function Decomposition Table

of digital audio-visual functional groups and function descriptions is provided in clause 10. Table 10-1
functional groups and function descriptions anticipated for a fully defined DAVIC system. In dach of the
5 attached to this Technical Report, a subset of thesg is recommended for a specific contour.

Common Requirements of Applications and Services
use defines a set of functions that apply:to all applications that may be deployed on a DAVIC|system.

se 8.1 describes functions of navigation and interaction. These functions provide capabilities|to find and

ce and content management.-Subclause 8.3, describes functions concerning the IPR and segurity

s a DAVIC system must provide. The final subclause 8.4, describes the general aspects of the DAVIC
ment. These include functiehs concerning interoperability, portability and latency.
Navigation and‘Interaction

Navigation

Definition

igation functions enable:

These f

naoporaitn find ~hoancn AanAd onlant Attt tanne Ay ne~ALinte AnA A ANEA LN N
A OSCTS oo CHoOOSC T t—SCiICCr oMt Mo O protuttsTartto— oot it

corresponding charges and other conditions for use,

e service providers to offer products to the user,
e delivery systems operators or service brokers to offer a choice of services to a user.

unctions are enhanced by the use of intelligent agents. An intelligent agent is a specific set of

functionalities that matches content availability with user profiles and requirements. Intelligent agents need to

utilize s

tructured meta-data describing the content from the providers.
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8.1.1.2 Functions

The presentation of navigational information to the user can range from simple presentation of text to a full-
featured system with graphics, text, animation and video and audio clips. This requires:

e Presentation to the user of the available set of services on the delivery network. This may be
structured by the logical hierarchy of services, or by service types (entertainment, shopping etc.
from any service provider).

e Browsing, filtering and previewing functions. These may be supported by enhanced features
(intelligent agents, customization, etc.) to assist in searching. This could span over several service
providers as well as the presentation of the available elements within a service.

Electronic program guides (EPG) permit navigation to content by date, time and content provider.
The EPG can use static and dynamic filtering mechanisms to adapt the EPG to specific user
Il:'quill:'llll:!llLb.

e Selection by the user of an element (e.g. program) for:
— immediate consumption
— future consumption
— review of list of advance-booked elements

— cancellation of advance-booked elements

Sgecific navigation requirements that may need to be addressed-are:

e the multi-lingual presentation of navigation funetions;
e integration with Access Control mechanisms to allow limited access to non-subscrijed services;
e the need for a low channel response time;

e the ability to switch rapidly between applications;

e the need to display severalitems simultaneously to allow comparative choice;
e the use of navigationtools (bookmark, go back, etc.);

o flexibility in presentation style to allow freedom of branding and differentiation of prqducts.

8.1.2 Interactive Play-control

8.1.2.1 Definition

THe Interactive-play control functions enable the end user to interact and control the delivery of fime-based media
such as audio or video media.

8.1.22_Functions

HP=N= flntaranth
rmmneracuave

e Control of the audio-visual media presentation through VCR playback commands (such as Play,
Pause, Fast Forward, Rewind, etc.)

— These control functions can include video control, audio control as well as control of
animation sequences.

e Control of the audio media presentation parameters, e.g. audio volume.

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 1 (1999) 11
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Additional functions are:

e Slow Motion, Scan Forward, (menu based) Skip, etc.

e Ability, at authoring time and/or at run time, to indicate bookmarks in a video or an audio sequence;
e Control of audio pitch.
8.1.2.3 Constraints
e The response time associated with the Interactive Play control has to be comparable with a VCR.
8.1.3 Multimedia Interactive Presentation
8.1.3.1 _Definition
The Mdltimedia Interactive Presentation is the function by which the user may have the ability todntefact and
select dr modify media presentation elements. It presents to the end user multiple media compenénts in a
synchrgnized way. The synchronization applies in space (e.g. relative position of media elements on|the screen)
and in time (relative position of media elements on a time line).
8.1.3.2 | Functions
e Synchronized presentation of media elements, e.g. verbal descriptieh of the information Ieing
visually presented;
e User input facilities for interaction (e.g. through text entry fietd),
There npay be an additional need to allow a single user to select a package of several content items in succession.
8.1.3.3 | Constraints
e Synchronization of the media presentation must'meet the specified requirements;
- in complex cases, the various media that have to be synchronized may be stored separately and
possibly delivered through different links (é.g. Karaoke-On-Demand).
¢ Ability to offer the media elements (video, audio, etc.) at various levels of quality. This cah include
picture, audio, and control of latency.
e The response time between the user's action and the effective presentation have to fulfil the
specified requirements.
8.1.4 | User interface
8.1.4.1 | Definition
The Uskr Interface is the means by which the end user interacts with the applications. The Navigatiop,
Multimgdia Interactive\Presentation and the Interactive Play control functions (described above) are perceived by
the usef through media elements (pictures, audio, and graphics) and interaction structures which compose the
User Injerface.
8.1.4.2 | Functions
s gsercoustomization of the user mterface must be supported; toattow fora simptestructured as well
as a sophisticated appearance.
e Multilingual User Interface may be supported.
8.1.4.3 Constraints
e The syntax which describes these elements and structures should not constrain the look and feel of

applications and the ability for Information Providers, to differentiate between themselves and to

preserve their own brand image.
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e A Content Provider may deliver an application in which interaction with the user is d
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escribed only

at a high and virtual level. The rendering of the interaction objects (e.g. buttons) may be supported
in that case by a resident GUI interfaced with the application, whatever the Look and Feel of this

GUL.

e Sophisticated user interface applications must also work in a ‘degraded’ form on low end STUs.

e A Content Provider may wish that the interaction objects conform exactly to a precise and specific
Look and Feel, and that this Look and Feel should be reproduced exactly in the same manner,

whatever STU is being used. This may however be limited by STU hardware constr

aints.

e From the user's point of view, it is desirable that a certain consistency between the various

application user interfaces exists, in order to avoid user's disorientation.

8.2 Service and Content Management
8.2.1  Billing / Charging / Trading

THis subclause gives an overview of the different tasks to be considered. ISO/IEC ¢6500-9 cove
Data, and these aspects in greater detail.

8.2.1.1 Definition

Billing/Charging/Trading covers all aspects of determining how usage of‘the system is to be cre
providers of the various elements of the system. The providers include dt least the intellectual p
the service providers and the network providers. Users can include.the end users and service p
who may use the network to load their servers).

stem Designers, Market Researchers, Network Designers, as well as those responsible for a
ounting (i.e. Billing) to get access to the information they need in a standardized way.

prs the Usage

lited to the
operty owners,
roviders (e.g., those

i for a variety of
viewing broadcast
many times was
bcted for reporting
scope of

Lired to be

ystems.

propriate points in
bquirements for
Data. This allows
| aspects of

ns can be
, and some is
rate these

Ability to be informed on the pri
prior to use.

e Ability of the user to accept the charge for the service.

be charged,

e Ability to enter the means of payment, establish different means of payment for different products

e Ability to review account
e Ability to subscribe to a new service

e Filtering according to trading conditions such as the price
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e User budgeting

Service provider:
Needs to be able to:

e Offer services to the user
e Inform users on the price of offer
¢ Inform the user on conditions for use

o Offer different prices according to packages, ability to sell packages, ability to have special charge
strategies (e.g. Buy 3 and get one for free, cheaper rates on Monday 10 am, etc.),

e  Support subscription services

e Monitor their costs and tariffs

e Ensure application billing service will be provided

e Contract for supply of contents from Content providers

e Monitor the use of the contents against the trading conditions
e Obtain payment for services provided

e Support content import to the system

8.2.1.3 | Constraints

Intelleciual Property Rights (IPR) constraints must be regatded.

8.2.2 | Content Loading

8.2.2.1| Introduction

In the DAVIC system reference model defined;in ISO/IEC 16500-1, the Service provider supplies content to the
user dirpctly, or may act as a broker for matérial between the User and the Content Provider. The supply of such
materia| is to be accomplished using the A10 interface of the DAVIC system reference model. The A10 interface
may belfurnished in a variety of ways;.from the supply of tape and disc-borne material, to the provisign of an
electrorjic link, with or without a return/request path capability.

Complete content items, to be supplied by Content providers, comprise a number of separate, distinquishable and
usable €lements. These elements are available at differing points in the content production process, and serve to
support{the promotion of-the content and its selection for consumption using navigation systems. Exgmples are:

e program.titlie
e pragram description

e /still picture

e promotional a/v segments; and
o final program material.

An illustrative example is a movie, which comprises a title, cast list, synopsis, still picture promotions, promotion
trailers, actual content and subtitles for foreign languages. These items may be used to watch or preview the
movie, and to find the content through suitable navigators and browsers.

The A10 interface must support the progressive delivery of such content item elements into the Service Provider's
domain. It must also support the delivery of content item elements that are used by the Service provider to
automatically load the content into the Server and to make the material available to Users and to navigators. An
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example of such information would be the terms of sale to the Service provider - price, number of showings etc.,
and embargo restrictions.

8.2.2.2 Content and Control Flows

The following diagrams depict examples of content flows and control information:

Content Provider Service Provider End User

Delivery Q
&)
NS

N
S
NO

Figure 8.1 — Content delivery, Content Provider to E)’%lce provider

X3

Content Provider Service Provider d User

3 Reques
Content
Dellv@\@
N\

N . :
Figure 8. ZC)— Delivery of content on request from Service provider

Content Provider Service Provider End User

%O%
\Q/ Reques
Content
Delivery

Figure 8.3 — Onward delivery of content from Service provider to User
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Content Provider Service Provider End User
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Content
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Content
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Kigure 8.4 — Delivery from Content Provider to Service provider on request by L@q
N
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Content Provider Service Provider End User Q_)
NO

Content
Delivery

%
Figlre 8.5 — Content stream supplied to @S\er from Content Provider via Service providgr
R\
Content Prog@ Service Provider End User

Content
C) Delivery

Figure 8.6 — Content delivery to User via Service provider
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8.2.2.3 Delivery of content elements

Authentication of transfers

:1999(E)

Content exchange between the Content Provider and Service provider must be authenticated, i.e. the
Service provider must be able to establish the identity of the Content Provider and the Content Provider

must be able to establish the identity of the Service provider.

Types of Element

Content items are to be considered as a number of distinct elements, which may be delivered in one

package at one time, or in different packages at different times. Such elements may be
material, audio material, still pictures, graphics, data files, content management data or
Each content element must describe the type of element it is. The content element mus

audio-visual
navigational data.
identify the item

to which it relates, which particular element of that item it is, and the version number of
element.

Identification of Content Item Elements

The collection of content elements relating to a particular content item will-all bear a con
This may be a unique number or string assigned to the content itemavorldwide, nationa
must be unique to the instance of that content item to the Service provider and Content

Delivery Functions

Content items are composed of one or more content iten_élements, which may be gene
delivered together or separately over a period of time.\Elements may be replaced with n
and new elements may be added. An example of&uch use is the gradual delivery of the
comprise a television program. Firstly, the progfam title and description may be release
navigational data - a cast list and still picture; & number of trailers. During the release pn
versions of trailers and still pictures may be.used in order in order to enhance audience
Finally, on the day of production, the final‘audio-visual material is released.

Content item elements from a variety of content items may be packaged together and ¢
the Content Provider to the Service provider as schematically indicated in Figure 8.7.
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Figure 8.7 — Packaging of Content Item’Elements

Security

The content transfer process between Content Provider and Service provider should have th

e possibility

of security, using encryption or other techniquesyand there should be means to ensure that fransfers, with

or without encryption, may not be repudiated;

Where material is brokered from the Cantent Provider to the User via the Service provider, ¢
material may be transferred in encrypted form from the Content Provider, via the Service pro
User. In such situations, the Service provider may not be able to decrypt the content item.

Real time content delivery

Content material may.be delivered in real time from the Content Provider, through the Servic
to the User (or Usefs): 'Such flow may be initiated by the User, by the Service provider, or by
Content Provider.\See Figures 8.5 and 8.6.

Content management data

tent management data describes how the Service provider should handle (manage) the cont
ched_from the Content Provider. It determines how and when the material should be made a
itmay be subsequently modified by the Service provider or copied by the User according to

bntent
ider to the

b Provider,
the

bnt provided
ailable and
the

copyrig
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t and rights granted by the Content Provider.

Content loading and deletion

It must be possible for the Content Provider to automatically load content item elements into the Service
Provider’'s system, and for these to be made available to Users or denied according to the rights afforded
by the Content Provider. It should also be possible for the Service provider to request the provision of
content from the Content Provider. Material loaded onto the Service provider's system by a given
Content Provider may be accompanied by a deletion time/date or expressly and automatically deleted by

the Content Provider at any time.
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e Embargo and deletion information

Content management data stored on the Service provider’s system may contain an embargo time/date,
before which the content may not be made available to the User, and a deletion time/date, beyond which
the material is automatically no longer available to the User or to the Service provider. These trigger
points may be set differently on servers in different areas, providing the opportunity to give access to
material at different times in different regions (e.g. the broadcast or VOD for a football match in a city

might be delayed to the local community).

e Copyright control

The management data should include copyright information, including the rights to alter

(e.g. edit the

data used for navigation, censorship) and distribute the material (e.g. number of distributions or

8.2

N4
log
res

8.7

In
uti

Th

Provider (e.g. price, number of plays for a movie, ownership of the content).

.2.5 Navigation data

vigation data refers to the information provided with the content for the purpose-0f helping thg

ult in the content becoming visible and accessible.

e Content Label

Each content item, comprising one or more elements, must-Be uniquely identifiable to al
navigation system. It is foreseen that such identification willheed to be unique worldwid
every piece of published audio-visual material. This label, which must accompany every
to be distinguished from the common identifier which.links together content item elemer]
to the Service provider.

e [eatures

The main part of the Navigation data.will’be an extensible set of features for facilitating
intelligent agents, etc. These features; or a subset of them, could be provided by the Cg
The Service provider might add, delete and edit the features. Examples of features coul
synopsis, producer, length, price and “attractors” like stars etc.

.2.6 Links

prder to characterize the ‘content loading process it is necessary to consider the nature of the
ized, and the way in which these may be used.

ree classes of link\are considered:

1. . The use of physical media to transport packages of content elements from the (
to the Service provider.

2. The use of a data link to transport packages to the Service provider.

3. The use of a data link to transport real time streams to the Service provider.

L (] H H Al - I (] ol £ £ L L (| H
broadeastsatacertainprice)—Thisteadstoanmextensibte-setof featuresontytobetsed by the Service

e end user to

ate the content. It is intended for use by navigators, intelligent agents, browsers; etc. Navigagon data will

hd by every

e for each an
content item, is
ts for delivery

FPGs, browsers,
ntent Provider.
d be title, rating,

links that may be

Content Provider

In each case, content packages may be “pushed” from the Content Provider, or “pulled” by the Service provider.

Th

ese terms refer to the selection of content for transfer, not to the operation of the link itself.

Where a data link of sufficient bandwidth is employed to transfer content the opportunity is afforded for content
to be transferred in real-time, i.e. a program transport stream may be used. Such a stream may be carried
transparently through the Service provider to the User.

Th

ese links will require two distinct types of data flow:
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Content Packages

To carry and load content into the Service provider’'s domain. If a data network provides this capability
then a high bit-rate will be required in order to carry real-time data. Where this functionality is realized

using interchangeable media (magnetic, optical, magneto-optical disks or tape etc.), then standard
internal or external drive capabilities need to be provided at Content Provider and Service provider
systems.

Session

To manage the communication link between the Content Provider and Service provider. Providing the

means to authenticate set-up, negotiate and manage the exchange of content item packages. A

considerably lower bit rate will be required in order to realize these functions, and will still be required

8.2.3

8.2.3.1
The fun

8.2.3.2

8.2.4
8.24.1

The ins

8.2.4.2

H4 I Tl (1] H L 'H ] H 1 1ol (H
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Exception Procedures
Definition
ctions required to indicate and recover from failure conditions.

Functions

Commercial Insertion
Definition
prtion of commercials into the content that is provided to users.

Eunctions

Mechanisms to handle indication of and recovery from:
— delivery system or server failure
— delivery system or server congestion
— selected content not available
— user error (wrong PIN, after n retries, IPR violation)
— incompatibility between content and delivery (display) platform

— set-top unit failure / downhloaded application or operating system corruption
The billing system must account for pay-per-view items which are not delivered completely
Some regions will require public service warnings that will need to be regionally broadcasted.

A piracy detection alert may be required.

20 DAVIC 1.3.1a Part 1 (1999)

There is a need for a mechanism to indicate where commercials may be inserted into content.

The set of commercials to be inserted may change through the life of the content, at different times

of day/week, according to region, and according to user profile.

There may be different priced services showing the same content with/without commercials.

Commercials may provide a direct link to Home Shopping (impulse buy of advertised item), or user

management system (impulse advance pay-per-view of trailed program), and payment system.
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e The commercial content may be located on a different server from the content requested by the user.

8.2.5  Session Management

8.2.5.1 Definition

Session management is about connecting and disconnecting from one or more services.

8.2.5.2 Functions

e The user may interrupt use of a service (e.g. viewing a movie) and:

— return to the original service

= USE another Service, then Teturm to the orgimnat SETvice

— cancel and not view the remainder of the program
e There will be a need for a time-out whenever a session is temporarily inactive.

e Enhanced mechanisms may be supported to transfer a session between terminals \vithin a house, or
between terminals in different houses.

e The end to end system will retain sets of bookmarks for partviewed videos for each user for a
period of time. Each user/household may have several such’part-viewed videos or programs.

e Account control for billing may be by user, instead ofby terminal location

8.2.6  Polling
8.2.6.1 Definition

Cqllection of information made with the purpose of:

e Producing statistics about Serviceusage
e Collecting audience responses.

8.2.6.2 Functions

e Ability to gather information about content usage.
e Measurement-of service availability

e Interactive)audience polling

8.2.6.3 Constraints

¢ .\ Real-time statistics may be needed to manage content demand and provision, or to|provide audience
polling live to a Content Provider or advertisers.

e There are regional constraints on what data may be collected and how this data is grganized and
presented.

8.2.7  Multiple Access to content

8.2.7.1 Definition

The ability for more than one user in the same customer premises to access applications and the ability for a user
to access multiple applications simultaneously.
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8.2.7.2 Functions
Basic
It must be possible to have more than one STU to be used in a single customer premise:

e where there is only one STU in use at a time;

e where there are two or more STUs in use simultaneously possible accessing different applications or
content.

Advanced

It must be possible for a user to access more than one content item simultaneously to allow, for example, picture-
in-picture, or comparison of data/content. The content may be at different locations.

8.2.8 | Operation and Maintenance
Operatipn and maintenance functions and information allow monitoring of the end-to-end system/for:

e identification and correlation of system failures and threshold limits

system management operations

e configuration management operations

e collection of system status and performance information

e collection of usage information

e dynamic provisioning of resources to meet services demands
e determination of current resource levels

e determination of system resource limits

These functions should be supported programmatically through pro-active and re-active means. System failures
and thrTshoId alerts should be trapped. All otherfunctions should be available through automated and interactive
means {o authorized participants.

8.3 IPR and Security

8.3.1 | Introduction and General Requirements for Security

ISO/IEQ 16500-7 contains details of the Security specifications. Following are some general requirenents that
are applied to all the secufrity'tools. They are not prioritized:

e Security measures applied to content should not negatively impact delivered quality
e Security must be reliable

e _ (Control for clear digital stream output should be provided

s _controtr for degraded digitat copying capabifity stoutd e provided
e Allinstances of delivery to be securely reported (a loss of less than 1 in 100,000 is recommended)
e Upgrades in face of a breach are to be easy/fast fixes (replacement)

e Delivery in the face of security failure may be allowed by the Service provider

e Security will not impose significant overhead
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8.3.2

The Security Functionalities matrix has been derived from the analysis of responses to the DAVIC call for
préposals from the viewpoinis of one or more of the rollowing: |

8.3.

Security will not cause non-delivery of authorized media (no more than 1 loss in 100,000 is

recommended)

ISO/IEC TR 16501:1999(E)

Billing to be accurate (to better than 1 error in 100,000 is recommended)

Support commercial electronic transaction protocol(s)

Transport with minimal loss (<1 in 2”64 for Content is recommended)

Transport with minimal loss (<1 in 2764 for Delivery is recommended)

Viewpoints for Security Requirements

IPR Holders

Content providers

Service providers

Network Providers

End Users

Equipment Manufacturers

External Business Support Services
Financial Transactors

Rights Collection Agencies
Regulatory Authorities

Legal Monitors

Security Category Definitions

Taple 8.1 lists the Security Categories:

© ISO/IEC 1999 - All rights reserved
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Table 8.1 — Security Categories

Function Description
1 Conditional Access A means of allowing system users to access only those services that are
authorized to them.
2 Secure Session
2a Secure Point-to-Point Establishment of a secure point-to-point connection between two
DAVIC entities.
2b Secure Multi-Party Establishment of a secure connections between more than two DAYIC
entities.
3 Aptherntication
3a Entity Authentication The proof that an entity has the claimed identity.
3b Message Authentication | The corroboration that the source of data received isias. claimgd.
4 Data The detection of unauthorized modification of data.
5 Secure Download and The secure provision and use of executable-or other data to the STU.
Execution
6 Security Audit Data A security audit trail, or log, is data collected and potentially use to
facilitate a security audit.
7 Content Control Selection by the end user to filteP’services and content.
8 Privacy Privacy protects authorized\participants from unauthorized utilization or
knowledge of informatiofi\in the DAVIC system.
9 IPR Tracking The logging of the:movement of the material within the DAVIC|systém
and marking the material leaving the DAVIC system.
10 Copy Protection The controlled processing of output to inhibit the unauthorized|copying
of material.
11 Non-repudiation and The preof of the origin and reception of a message. This mearjs that the
0 i t of Contract sender cannot deny the sending of the message and the receijer cannot
ommitment of Lontrac deny the reception of the message.
8.4 General aspects-0n systems environment
8.4.1 | Interoperability
8.4.1.1 | Definition
The defjnitionafinteroperability within DAVIC is that it is guaranteed that any DAVIC compliant STU ill
work with any"DAVIC compliant Service provider System and any DAVIC compliant application.

There aretwo Kinds of interoperability:

e Signals interoperability permits video, audio and data signals intended for delivery by a given
medium to be easily transcoded for other delivery by other media.

e Equipment interoperability ensures that a set top unit can process signals from a multiplicity of

delivery media.

24 DAVIC 1.3.1a Part 1 (1999)
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8.4.1.2 Objectives
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Both kinds of interoperability are required in a DAVIC environment to ensure that the set of applications
available at any user terminal is independent of the types of media used to deliver them. Thus, any combination or
configuration of DAVIC-compliant servers, networks, and set top units will provide the following benefits:

e the largest possible market to application providers.

e the largest possible choice of applications to users.

8.4.1.3 Examples of Interoperability

Some examples of interoperability are:

e Access to any application at any geographical location

8.4
8.4

In
su

plg
se
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of

8.4

Th

e Quality of service independent of geographical location
e Use of any STU at any geographical location

e Support for different voltages

}.2  Platform Independence

|.2.1 Definition

top unit platform without restriction.

content to users.

|.2.2 Obijectives of platform independence

is could be reached by fulfilling the<fellowing objectives:

e _Toenhance user friendliness of content packages.

e To provide functionality transparency from any service provider to any set top unit.
e To provide:the largest possible market to application providers.

e To eliminate STU-type and server-type as a parameter in application versions.

o\ To provide the user with the largest possible choice of content.

e Make it possible to have ane application available to any server and any client

A DAVIC environment, platform independence will ensure that itwijll*be sufficient for a Content Provider to
bply one version only of the content or application software to@ny’service provider regardlesg of server or STU
tforms. This implies transfer from any Content Provider to any=Service provider platform and from there to any

htform independence ensures the largest possible market to application providers and the largest possible choice

It Imst be possible for a Content Provider to*supply a single version of the content or application to any service
provider regardless of server of STU platform.

e To provide functionality transparency from any Content Provider to any service provider platform.

8.4.3 Latency

8.4.3.1 Definition of Latency

Latency is the perceived delay between an action and the corresponding reaction. Different elements of an overall
system may contribute to the overall latency of an action. Latency is very much implementation specific, and may
vary with system load.
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8.4.3.2 Latency Budget

The requirement for control of Latency is an issue that is the responsibility of the Service provider, and the
Application Designer; the various system elements together have to meet such requirements. The System
Integrator will then choose how this latency is distributed amongst the various contributing elements. For
instance, take the example of a MOD application running on an HFC network. If the Application Requirement for
starting a selected Movie from a Stopped situation is a latency not to exceed 400ms, System Integrators may
design this differently:

Item Contribution A Contribution B
Infra Red Delay 100ms 50ms

STU Processing 20ms 10ms
Upstream-Ghannel 50ms 100ms
Server Processing 15ms 5ms
Stream Processing 15ms 5ms
Downstream Channel Oms Oms

STU Video Resynch 200ms 230ms
TOTALS> 400ms 400ms

In this (purely fictitious) example, both systems meet the overall requirement; but with different allocations of
delay.

There are requirements regarding latency for certain functions defineddn this document. These requifements have
not beep assigned to the different element that may contribute to the overall latency. It is up to the System
Integratpr, and the Service provider to jointly agree on the requirements for individual contributors bagsed on any
given inpplementation.

8.4.3.3 | Example of functions with latency
Examplges of functions that would have latency as a parameter are:

e Acknowledge Input
e Channel Change

e VCR Pause/Stop

e Other VCR functions
e Movie Select->Start

e Internet access

8.4.3.4 | Comments

e (Recognition and interpretation delay needs to be included in user input.

e The resynchronization time of a switched MPEG-2 stream, with unsynchronized sources will
depend on the encoding parameters used (which is, how often the 'I' frames are inserted)

e VCR Pause where there is a frame store in the STU could appear to be fast, as going to freeze frame
is a purely local function, however, there may be a longer delay before the control signal reaches the
Server. The Application has the responsibility of restarting delivery at a point that takes in to
account the differences between the STU-based Pause, and the real Server Pause.
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Nineteen DAVIC prioritized core applications are described. The applications given high priority are specified in
detail in subclause 9.1 up to and including subclause 9.8. For the other applications a brief description is
presented in 9.9 - 9.19.

This clause identifies functions that the DAVIC specifications should support, but does not specify where exactly
in the system they should reside (i.e. whether they should be implemented in STU, server or network). Also, the
base specifications contain some items that are specific to application or service provider, and must not be
specified by DAVIC. A full list of the functions needed by these Applications is presented in the Table in

Clause 10.
9.1 Movies on Demand
9.1.1  Description

M(

without having need to get a copy of the chosen material. The user has the ability to use the foll

Se

NOTE: In spite of its name, this application is not limited to the content type ‘movie’: any type of a
can be used. The name was chosen because ‘Video on Demand’ means too many different thing
The description in this category can be used to build applications like ‘News’, Musig.on)Demand’,

DD refers to a network-delivered service that offers the functionality of the home"VCR (as a pl

ect/cancel, start, stop, pause (with or without freeze frame), fast forward, reverse, scan forwg

udio-visual data
5 to different people.
etc.

ayer only)

bwing features:

rd or reverse (both
hes. Not all these

with images), setting and resetting memory markers, showing counters, jumping to different sce
features are required for the service to be MOD.
Previewing and interactive browsing are typical functions. Data.transported to (and presented td) the user can also
inglude information like the user’s account.
Inyolved are the end user (domestic or business setting)-aqd providers of content, service and network. The
Cqantent Provider and service provider can be different:
9.1.2  Base Specification
9.1.2.1 End user functions
1. Select and order content.
2. Interactively view the, content (this includes the following VCR type functions: play, pause (still
picture) fast forward, fast rewind, scan forward, scan rewind, jump to point in time or (e.g.
menu based) t@ a certain scene.
3. To choose alanguage for audio, video and sub-titling
4. To choose whether to see subtitles/close captioning, and to be able to choose from different
languages.
5..-To be able to get, before and during viewing, additional information with regard|to the content
playing.
6. Make reservations in the case of limited availability of content or connections.
7. Perform Access Control (blocking certain types of content from being viewed at certain times
and/or by certain people).
8. Setting up personal preferences (such as ‘I normally want to see only sports items’).
9. To have presentation control, such as changing the sound volume.
10. To view data concerning the service and the relationship between user and service provider
(such as usage, billing and account details).
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11.

12.
13.
14.

To perform action related to subscription, e.g. to subscribe, to cancel the subscription, to give

permission for payment (credit card, money transfer).
Select movie by rating.
Go to bookmark.

Select text presentation format (e.g. left-to-right, top-to-bottom).

9.1.2.2 Service provider Functions

9.1.2.3

9.1.24

9.1.3

9.14

1. To offer content to end-users.

2. To handle subscriber billing/accounting.

3. To act as a broker between end user and Content Provider.

4. To keep track of Usage Data. (Used e.g. to mark where the user ‘left’ a movie;so tha
point in time the movie can be started at that exact point, or to give the userinformat
which films have already been viewed.)

5. Allow for multiple brokers as well as service providers.

6. To keep track of user data (e.g. payment messages).

7. Mail availability visible to user.

Content Provider Functions

it at a later
on about

1. Make content available and make known that content is available.
2. Deliver content to Service provider.
3. Deliver content to end-user if service pravider only acts as a broker.
4. Indexing of content scene.
5. Categorize content for selection.
Network provider functions
1. Transports audio/video/data to user.
2. Transports control signals to and from user.
3. Can suppart billing by generating charge records.
Characteristics
1. «Paint-to-point application.
27 Large downstream channel relatively small control channel.
3. A maximum time from ordering content to start viewing.
4. A maximum time from entering action to visual feedback on screen.
5. A maximum time from issuing VCR type command to execution.
Extensions

The user is able to choose dynamically between several Qualities of Service, such as different bit rates.

28 DAVIC 1.3.1a Part 1 (1999)
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9.2 Teleshopping

9.2.1  Description

Teleshopping allows the user to browse video catalogues or virtual shops to purchase products and services. The
user may select items to get more information that may be presented using many different media, e.g. video, text,
motion video with audio, audio or graphics (still or animated). After the user has selected a product, he or she
may ‘order’ the product. Once the product has been ordered, the method of delivery depends on the service
provider's implementation & user agreements.

The following "players" are involved with Teleshopping:

e The end user uses the application and possibly purchases goods,

e A VASP provides this service

e A Content Provider may provide media content delivered during the use of the-application,
e A second VASP may provide the Back-End of the application

9.2.2  Base Specification

9.2.2.1 End user functions

1. Move through the shopping environment
2. Select items of interest
Receive pictures of items

3
4. Receive text describing the items

o

Receive audio describing items
6. Receive motion video (with or without audio) describing items
7. Receive graphics (still and animated) describing items

8. Talk to a real sales person (audio only or audio video), who knows the context ¢f the
application (for future consideration)

9. Control media.€lips, including repeat, pause, and abort (note: since media clips|are "short" it is
not required to have fast forward/rewind type functions although they may be piovided)

10. Authorize payment / purchase of goods

11. Inquire about and alter previous purchase (orders) including requesting exchange / return
authorization

12. Being able to make a hard copy

13. Reserve products/services

14. Select payment method

9.2.2.2 Service provider Functions
1. Provide the shopping environment
2. Request media clips to be sent to the user
3. Send media clips to the user

4. Process user's order
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5. Keep an intermediate list of acquired items

9.2.2.3 Content Provider Functions

9.2.24

1. Provide media clips for products

2. Provide information about price, availability, delivery times, special conditions
3. Categorization of material for electronic selection

4. Determine layout of virtual store

5. Assign products to virtual departments

9.2.3

MNat Il 4l £ e
INTLVWUIN 'JIUVIUCI Tauricuvurio

1. Transport various data formats down to the user including: motion video, still pictdres
text and graphics.

, audio,

2. Transport information from the content providers or service providers to/the server, in order to

have rapid updates on product information

3. Allow for the dynamic addition / deletion of connections between the-end user and adlditional

servers (i.e., if the user "clicks" on an item that has a video clip, then a video "pipe" n
up to the user).

Characteristics

Teleshdpping can be implemented in a wide range of complexity. This subclause describes a more ¢
implementation.

9.24

All user actions (selections and movement thraugh the shopping environment) should be
acknowledged immediately

Many different multimedia objects with different data size must be sent dynamically down

hust be set-

bmplex

stream

A single bi-directional, symmetric channel will remain during the entire session. This chapnel will

have bursty traffic characteristics.

Extensions

This application may be extended to allow for personal digital agents who may (electroni
the virtual shop (or."flip" through the video catalogue) to shop for the agents owner. This
would place additional functions onto the network and service provider equipment to sup
personal agents.*Also, personal digital agents requires system wide support for the move
agents from_one service provider to the next, as well as providing the agent with a "place

Teleskopping could (or probably will) provide for application interaction. For example, it 1
possible that during the viewing of a video (in MOD), the user may be able to "break-out'
video and shop for video related products (i.e., during the viewing of a Disney movie the
visit the "Virtual Disney Store™). Some of the requirements that this type of extension woy

cally) visit
extension
port these
ment of the
to live".

hay be

of the
user may
Id

demand include methods for one service provider to invoke another service provider on

ehalf of
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the customer.
Keep user profiles (such as shoe size, R-rated restricted, etc.)
Perform collaborative shopping

Add videoconferencing capabilities to the discussion with the sales person
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9.3 Broadcast

9.3.1  Description

Broadcasting is an application providing multiple users with immediate, real-time access to multiple sources of
TV/Radio/Data programming.

Broadcasting can provide interactivity between the user and processes running purely local on the processor of
the STU as well as between the user and the service/network/Content Provider.

The first configuration, which is a subset of the second one, has no requirements for an upstream information

flow from the user to the service/network/Content Provider. Programs can comprise real-time video, audio, text

and data streams from which the user can select a program for immediate access. Beyond that, programs can

comprlse real-time, contlnuous transmissions of sets of software modules (data) such as games software or other
A roviding local

The second configuration providing interactivity between the user and the service/network/Contgnt Provider
requires an upstream information via a narrow back channel. Thus, the user can be enabled to participate in a
program or get control over a program or parts of it. User inputs to games, polls and-elections can possibly alter
the content of the broadcasting program.

Brpadcasting includes applications such as Pay-Per-View (PPV), subscription TV (Pay-TV) as well as
copventional open access TV.

9.3.2 Base Specification

9.3.2.1 End user Functions

1. To getat any time and to browse through information about the network, the sefvices
(programs) and the events through easy.i@ use user interfaces such as on screen menus and

graphics
2. Toinitiate a self-configuration of the'STU for the available channels of the conngcted network
3. To perform fast channel hopping
4. To select among the available service providers, a service or a single event
5. To select language for audio and sub-titles

6. To check account data and to retrieve billing record
7. Participate in an interactive program

8. Selection among various options provided by a program, e.g. different camera positions or
alterhative outcomes of a movie

9./~To personalize their selection of services, for example through easy connection|to preferred
services, pre-selection of favorite services and applications, and personal filtering

9.3.2.2 ~“Service provider Functions

1. Provide information about the services (service hames, service provider names, free/CA-mode,
etc.)

2. Provide information about the program events (start times, duration, free/CA-mode, audio
modes, languages, subtitles, content types, additional text) to support the end user selection

3. Provide means for Conditional Access (CA).
4. Allow an end user to subscribe to services

5. Control Conditional Access
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6.

7.

8.

STU to call to service provider to set-up control channel

Establish control channels

Provide Service-Provider-specific "Look-and-Feel" of the graphical user interface for selecting

between optional program parts

9.3.2.3 Content Provider Functions

9.3.24

9.3.3

9.34

conditions

to

adcast

annels of

1. Provide information to the Service provider about the program events (start times, duration,
free/CA-mode, audio modes, languages, subtitles, content types, additional text) to support the
end user selection

2. Make content available and make known that content is available, and against which

3. Deliver content to Service provider

4. Deliver content to end user if service provider only acts as a broker

Network Provider Functions

1. Transport A/V/text/data/graphics/control data streams via a large unidirectional point
multipoint channel

2. Transport control data streams via a narrow bi-directional channel

3. Provide equal access to all Service providers including those providing traditional brg
programs

4. Provide and transport the network name information

5. Provide and transport tuning information (é.g.frequency, symbol rate, FEC) for all ch
the network

6. Transport program related informatién for services and program events

7. To perform seamless transition'between broadcast and interactive services

Characteristics

1. Large unidirectional channel and small (or no) return channel required

2. Protocol for return.channel required

3. Transmissign of service information required

4. Conditional Access system required

5. Support services with multiple small videos on one screen

6., Connection and access to servers via small bi-directional return channel

7— A maximum-time for moving fromone channel to-another

Extensions

Some addressing mechanism could enable point-to-point links using broadcast channel (Conditional Access).
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9.4 Near Video on Demand

9.4.1  Description

:1999(E)

Near Video on Demand (NVOD, also known as Enhanced/Advanced Pay per View) is a specific broadcast
application that improves the availability of (typically) movies, without requiring a dedicated point-to-point

connection to each viewer.

Basic NVOD covers pure broadcast of video, in a multiplex manner, with no real interactivity between the user
and the service/network provider. On a regular satellite or CATV system, the titles are all broadcast all the time,
the user merely selects the channel that provides him with the closest start time, which is eventually supported by
an Electronic Program Guide (EPG). To effect a "PAUSE’, the user selects another copy of the same title that

started at a different time. The minimum pause period is equal to the Stagger Time, which is the
between two successive start times of the same movie, e.g. 15-min.

difference

Intelligent NVOD (INVOD) offers the users a more friendly and effective handling of the PAUSE(feature.
Effectively, the INVOD application handles the activity of finding the appropriate channel toyte-s¢lect after a
paluse is executed. This intelligence may reside in the STU, or in the network (e.g. service-provifler or network
provider). There is also some interactivity between the STU and the service or network provider|for billing and
feature data.

9.4.2  Base Specification

9.4.2.1 End user functions

The NVOD and INVOD application shall enable the user to perform _thefollowing functions:

1. Select: The ability to select and purchase a title to)be viewed. The method for pfesentation and
selection of a title is outside the scope of this ‘definition. In a broadcast version, there is no need
to communicate that choice to other elements’of the service delivery platform, such as the
server. In a switched approach, there isheed to communicate the path set-up request. Enhanced
NVOD may require authorization, Conditional Access and billing data by some Ii-directional
path to the service/network provider.

2. Cancel: The ability to cancel a €hoice, either before viewing, or during a time pgriod defined
below (cancellation time)

3. Pause: The ability to step’the running title, with an optional freeze frame picturelleft on display.
The delivery path may be dropped, maintained or released after pause is selected in the
switched scenario. In the broadcast version, it is only necessary to do anything jn the enhanced
case, to allow refurn to the appropriate copy later.

4. Resume: The ability to start viewing the title again, after a pause. In the enhancgd case, the
system.handles the choice of which running copy to display. Otherwise, the usgr selects the best
channel, and resumes viewing.

5. «Kast Forward/Reverse: The ability to move quickly to another part of the title, without a picture
being displayed. This represents 'leaps' equal to the Stagger Time (see below)

9.4.2.2r Service provider Functions
The Seérvice provider may define values for the following times that can vary from service provider to service

provider and from title to title.

1. Access Time: The amount of time the movie is available for viewing on a per purchase basis.

This might be the same as the viewing time or it could be for example 48 hours.

2. Stagger Time: The difference between two successive start times of the same movie - (In
currently available services this is typically 15 min.)
3. Viewing Time: The maximum amount of time that a user can view a title for a single charge.

Viewing time does not include the time the movie is paused or the remind time. The viewing
time is expected to be less than twice the run time.
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4.

Run Time: Length of the movie viewed in a linear fashion. The run time is dependent on the
title chosen.

Start Time: Time when the next copy of the movie is to start.

Cancellation Time: Amount of time that the viewer may watch without being billed. This time
is based on the movie being viewed linearly from the start. If a user watches or fast forwards
past this point (time into the movie exceeds the cancellation time) billing takes place. The
cancellation time depends on the title chosen.

Remind Time: Amount of time in the movie that is guaranteed to repeat when resuming play
after a pause. (This is an overlap to catch up.) Expected to be 1 minute.

Pay-per-View Window: The movie is available for purchase during this time. Usually a 30-60

9.4.2.3 | Content Provider Functions

1.

9.4.2.4 | Network provider functions

1.

9.4.3 Characteristics

n

o M »w

2.

3.

day period.

Make content available and make known that content is available, and against which| conditions.

Deliver content to Service provider

Deliver content to end user if service provider only acts as a breker
Collect money from end user

Collect money from service provider

Pay money to service provider (e.g. when the seryice provider does 'pay per view' advertising
for the Content Provider)

Transports audio/video/data to user
Transports control signals to user\and if supported from the user.

Support billing, Conditional Aécess and authorization

1. Point-to-multipoipt*application
2. Large downstream channel and, in enhanced systems, a relatively small control chamnel
3. Response-times are critical characteristics
4. A maximum time from entering action to visual feedback on screen
5. A’maximum time from issuing VCR type command to execution
9.5 Delayed Broadcast

9.5.1  Description

Delayed Broadcast is a specific broadcasting application where the Service provider or the end user selects a

scheduled broadcast program to be stored at the network or service provider for delivery at a later time. The time

of delivery may or may not be scheduled at the time of the application request. Later delivery may be MOD,

NVOD or repetitively Broadcast. The information broadcasted does not have to be TV-programs only. Electronic
newspapers, computer software, commercial brochures, travel information and other digital information could be

broadcasted and fetched from the network in the same manner.
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9.5.2  Base Specification

9.5.2.1 End user functions

1.
2
3
4.
5

6.

Authentication/Identification. To use in the dialogue with the service provider.
Navigation. To look for what is, or will be (after a request) available to view.
Content presentation. Content decoding

Billing/Charging. Information about the account.

User Interface. A superset of navigation.

Interoperability and Platform independence. Independent of STU and TV-set.

Ngne of these functions are restricted to be used in only this specific application.

9.%.2.2 Service provider Functions
1.

9.%.2.3 Content Provider Functions

1.

9.%.2.4 Network provider-functions
1.

2.

6.

7.

2.

2.

Authentication/Identification. Known users could be stored in a distributed database.
Billing/Charging. The recording part.
Intellectual property protection. Management of royalty tasks.

Content management. Recording, (encoding & compression of analogue/uncompressed
information), storing, managing, sending and deletion of broadcasted informatign.

Exception. Signaling downstream when recording failed.
Content presentation. Play and send.

Ad (commercial) insertion. Could bedistributed with geographical differences.

Content presentation. Digitizing, coding and compressing content which is broafdcasted with
some sort of label attached.

Indexing, "Tagging®.of the digitized content. |.e. marking up the parts within a TY-program in
a way that the end users navigation system recognize and is able to utilize.

Exception. Signaling to local servers when broadcast has failed.

Session Management. Many point to point connections. More than one Conten{ Provider feeds
many local video servers. More than one local video server reports usage back(to more than one
database.

Distribution of commercials "off-line". To update local video servers with relevarjt commercial
materials.

9.5.3 Characteristics

1.

Delayed Broadcast could be implemented by means of a central broadcaster which digitizes,
codes and compress programs and distributes them over a network to local video servers.

There is a need for a broadband downstream channel from the Content Provider(s) to the local
server(s).

There is also a need for one broadband channel from the local video server to the end users
equipment.
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4. In the other direction there is need for a narrow control channel from the end user to
server database and another narrow channel from the local server backwards to the
providers central database.

the local
service

5. The service provider’s registered-and-allowed-user database and the now-and-in-the-future-
available-programs database are distributed databases with relevant data residing on the local

server.

954 Extensions

1. The user should also be able to inspect what programs that are residing on the server at that
point of time to watch them, even if they was not ordered to be saved at an earlier point by this

particular user.

Z. More enhanced end user interactions: To Stop a video-stream should be possible. T4
an order for recording before it is completed and avoid billing is another possible ext

3. A more selective type of commercials The actual commercial sent to each user-durin
available commercial time slots could be depending on the end users profite or in wh
geographical region the local video server is placed in.

4. The user can request for a start at any time after the recording time-has begun.

5. To have individual play back control (VCR functions)

9.6 Games

9.6.1 | Description

A gamess application will allow a user to play a game via a network-delivered service. This is in contra
traditiorjal video game that is played on a specialized playér/(e.g., Nintendo, Sega). The user will be

with a mienu of games that are available from their seryice 'provider. Once the user selects a game to
e program is then loaded into either the user's’STU, or into a "game machine" located at thej

shown in the graphic / video stream that the user is viewing. Play will continue until the gam
er decides to end the game. Usage records will be prepared for billing the user.

ser game will function the same@s a local game with the addition of more than one-user inp
of the game.

irements following from this*application depend greatly on the interactivity level. Some typeg
interactivity and no critical delay requirements, such as chess and other 'intelligence games
games,|characterized by speed and reaction time, have very strict delay requirements and more ofte
high-spged graphics. To-not' pose too heavy and expensive requirements on server and network, the

downlogded and playedaecally.
9.6.2 | Base Spécification

9.6.2.1 | End-user functions

1. Game machine may be the STU or attached to it.

withdraw
Ension.

g the
ch

sttoa
presented
be played.
service

. Game play is then started. Input from theser will alter the state of the game, and the appropriate

e is finished,

uts affecting

of games

. Other

h they require
games may be

2. Game selection: presentation of options.

3. Start/ Stop of game play - access help panels.

4. Game play controls: (up, down, left right, Button "A", Button "B" Pause, Fire, etc.).
5. Access Control & user authorization.

6. Billing approval.
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7. Profile recording (e.g., record high scores).

8. Know about status/position/score of other players in a multi-user game
9.6.2.2 Service provider Functions

1. May have the “game machine”.

2. Download game into STU/game machine or to network game machine.
3. React to game inputs within a "max. response" time.
4

Provide billing / usage records to billing processor.

5 Dny rnynlfinc to_Cantent Provider

6. Commercial insertion - Tell user about new games.
7. Store user information (e.g., high scores)

8. In multi-user environment: process multiple input sources simultaneously, and Keep all users'
game status synchronized.

9.6.2.3 Content Provider Functions

1. Provide current content (games) to service provider

2. Provide royalties billing to the service provider

3. Provide advertisement content for commercial insertion

9.6.2.4 Network provider functions

1. Asymmetrical connection

2. Service selection - Display game selection options

3. Session management - connect user to service provider

4. Transport control cliannel (constrained latency)

5. Transport vide¢_stream - reserve required bandwidth

6. Multicast video / graphic streams (in case of distributed games)
7. Conhect multiple users to one game program (in case of distributed games)
8. «.Exception - recovery from network errors

9.6.3 Characteristics

1. Response time from user input to video display update. Highly interactive gamegs need much
lower marks for latency.

2. Multi user connections to one game program
3. High interactivity from user to game program

9.6.4 Extensions

1. User controls (remote control) must have "game-type" control buttons (i.e., specialized "game"
remote)

2. Multiple user must access/control one game program
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9.7

3. Game machine may be users STU or may be machine located at service provider

4. Game machine may be an additional device that interfaces (plugs into) the STU

5. Multiple users may need to access on STU to play the same game together
Telework

(Multimedia collaboration, telecooperation, Multimedia conference, CSCW which stands for Computer
Supported Co-operative Work.)

9.7.1

Description

Involved are: end user (teleworker), service provider, one collaborator.

The use
commu

The application provides for the user:

r establishes a session via a service provider, activates and controls local and distant applicg
nicates with a collaborator (through audio, video and data).

e directory service, bulletin/message board service;

e conferencing service in real time with two users;

e distribution service of information one to one userjoint viewing;
e joint editing with control of application;

e signature commutation.

tions;

with

control

trol of

9.7.2 | Base Specification
9.7.2.1 | End user functions

1. Establish session via service provider

2. Send ID, PIN for identification and access permission

3. Select collaborator

4. Send message to bulletin/ message board

5. Send mail with MM attachments to correspondent

6. Activate/deagctivate video information (at front-end or far-end)

7. Activate-shared application at front-end, at service provider, or far-end

8. Jointly view application at far end site(s)- without any control (not synchronized)- only
pointer control- with full control (scrolling, sizing, moving) (synchronized)

97 Jointly edit shared application- Send/accept edit request(s) - Synchronize application
and output management (may also be Service provider)- Request,grant or deny co
shared application

10. Send/ accept electronic signatures

11. Remote LAN functionality, rapid access to remotely stored data.

12. Have access to on-line services (Internet, CompuServe, etc.)

13. Have integrated access to telecommunication
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14. Receive mail announcements
15. Receive malil
16. Read bulletin board
9.7.2.2 Service provider Functions
1. Provide directory service
2. Prove bulletin/message board

3. Accept session scheduling

4 Ar‘r‘nln'r and-distribute MM-mail

5. Establish collaboration session with requested collaborator(s)
6. Manage and control collaboration session

7. Synchronize application control and output management

8. Secure access and session

9. Allow on-line subscription

10. Enable and control signature commutation

11. Send billing information

12. Provide access to telecommunication anpd<n-line services

13. Mail announcement to end user

9.7.2.3 Content Provider Functions

9.7.2.4 Network provider functions

1. Establish connection links to requested collaborators
Negotiate connection parameters (bandwidth, protocol)
Set connection

Contral.connection during session

o & DN

Provide billing information

6./-Provide access to telecommunication and on-line services

9.1.3 Characteristics

1. Multipoint-to-multipoint connection management

2. Bi-directional AV channel at high speed
3. Real time connection for AV and application channel

4. Synchronization of shared application and pointers at low response time (if applied)
synchronization with token holder synchronization with latest changes.

9.7.4 Extensions

Telework multipoint-to-multipoint
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e End user functions

1. Confirm, schedule and activate connection(s)

2. Moderate/ control collaboration session

3. Add users to or remove them from a shared application
e Content Provider Functions

4. Provide selection of SW applications for Telework

5. Navigation and selection of SW applications

laad C\AL oo

9.8
9.8.1

Karaokg
users,
service
the sett
of these
user sin

user’s Ipcation.

If a con
location

9.8.2

Iad Pavia. abionc
O DOWmoat o vy appPncatiorts

7. Have billing/charging capabilities
e Network provider functions

8. Set connection to highest level commonly possible.

Karaoke on Demand

Description

e on Demand is the networked version of Karaoke. It involves@-service provider and a user 0
ossibly located at different places. A user will typically seleét a song from a catalogue providg
Content Provider. The latter then provides the user with-an-aural and/or visual setting for the
ng may consist of instrumental music, vocal music, highlighted display of lyrics, video scenes|
items, properly synchronized. The user may select.oralter the key and tempo of the chosen
gs into a microphone and the voice is played along with the instrumental and/or the vocal mu

erencing option is available, the audio/videg content and the real time voice/image may be s4
S.

Base specification

I a group of
d by the
s0ng, where
or subset
song. The
sic, at the

nt to other

The application Karaoke on Demand(KOD) is very much the same as the application Movies (MOD)] In this
section | only the extra requirements.ate highlighted.
9.8.2.1 | End user functions

1. Instrumental music and vocal lines can be separately turned on. There may be more|than one
vocal ‘channel’. (NB: in MOD this translates to being able to use different languages.

2. Lyries are shown as close captions, and there is a mechanism showing to which point exactly
the song has progressed. This requires a timing/synchronization mechanism that is dtricter than
for Movies

3. The user can change the pitch of the song. without changes in the presentation spegd. (NB: This
can be done in the STU itself.)

4. The user’s voice is mixed with the music and amplified; possibly effects like echo are added
(Also an STU function)

9.8.2.2 Service provider functions
See Movies.
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9.8.2.3 Content Provider functions

:1999(E)

See Movies. Content Provider has to allow separate access to the different data streams, notably audio streams.

9.8.2.4 Network provider functions

See Movies.
9.8.3  Characteristics
1. Point-to-point application.
2. Large downstream channel relatively small control channel.
3. A maximum time from ordering content to start viewing.
4. A maximum time from entering action to visual feedback on screen.
9.8.4  Extensions
In pdvanced versions, the user can:
1. Change the speed of the audio-visual presentation, (without the“pitch changing
version also allow (like for MOD) the user to change the Quality of Service.
2. Sing along with people at a different location; their voice.and possible image ar¢

9.9

Th
de
wh
ST

Th
TH

ar¢ by no means exhaustive, but are-listed for purposes of clarity.

9

other places (requires a KOD Multipoint Control Unit:and a return channel)

Internet access

.1 Description

e scope of this subclause is to specify requirementsdor full Internet Access by a DAVIC STU.
fined as: the STU has access to all possible services offered via the Internet (with the possibl
at the service provider deliberately wants to exclude). The STU is a consumer of services, ng
U does not have to be able to behave as aserver to other entities on the Internet.

is subclause also considers hybrid services, using DAVIC compliant systems and Internet se

e above description enables several-architectural models, some of which are detailed below.

STU connected to a-RE

An STU can be a,convenient device to connect a personal computer to a broadband nety
used as such tgraccess Internet services. In this configuration, the end user uses a PC td
information, dewnload files, send mail, and so on. The STU is simply a communication dg
modem would be.

STUfs-a PC

An-STU including PC functionality, or indeed a PC incorporating an STU. In such case, it
imagine Internet applications running directly on the STU

. Advanced

e transmitted to

Access is
e |imitation of
t a provider. The

vices.

These examples

vork, and can be
access Internet
bvice as a

is possible to

9.9.2

QT H | + H 1
DSTU do A DIIII'JIC wrrrmrTal

The STU can be used as a simple display device. Internet services can be accessed and
server, and images can be sent to the STU for display to the end user.

Base Specification

9.9.2.1 End User Functions

©l

1. Provide automatic download via use of a scheduler.

run remotely on a

2. Provide a Web client function to interpret requests from the user and interface with the Web

server to retrieve requested information.
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3. Navigate through all information on the WWW using hypertext links.
4. Search for specific information.

5. Send and receive email.

9.9.2.2 Service provider Functions
1. Provide access to a Domain Name Service to allow conversion of domain names to IP
addresses.
2. Provide data download via the Internet.
3. Provide data upload via the Internet.
4. Provide a proxy Web server to retrieve data from the Internet and store it locally.
5. Provide unique Internet and E-mail addresses to users.
6. Provide the best router for Internet Access.
7. Provide direct IP connectivity to other STUs.
8. Allow an end user to subscribe to Internet services.
9. Provide information about the service (service hames, setvice provider names )
10. To handle subscriber billing/accounting.
11. To keep track of user data (who accessed what, etc.).
12. Provide Internet Access interface softwaredo'the end user (WWW browser, email, FTP,
Telnet).
13. Automatic insertion of information inte, downloaded data (e.g. graphical commercial insertion
into web pages, promotional messages, etc.)
9.9.2.3 | Content Provider Functions
Internet| Content providers are outside the_scope of this report.
9.9.2.4 | Network Provider Functions
1. Transport various data formats down to the user including motion video, still pictures} audio
text and grapfics.
2. Transparpvarious data formats from the user to an Internet host.
9.9.3 | Charactetistics

1=-Internet Access allows many semi-permanent links to be set up between the client apd a number
of servers.

2. Combine broadcasting and communication simultaneously.

Cannot control how long it takes to deliver requested data.

o ow

All user actions should be acknowledged immediately.
5. Many different multimedia objects with different data sizes must be sent dynamically.

6. Downstream channel typically has higher bandwidth requirement than the upstream channel
(end users download much more than upload).
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9.94 Extensions

1. Provide a symmetric interface to allow transmission at the same rate as received signals.
2. The system should provide a means of text entry (e.g. conventional keyboard).
3. Support local data storage for caching.

4. The following applications should be considered extensions:
— Network News (Usenet)

— Terminal Emulation (Telnet)

9.10 News on Demand

9.10.1 Description
Inyolved are end user, service provider(s), Content Provider(s), network provider(s).

The user interactively obtains information about news items. The service also provides summaries and headlines.
The user can choose news items to view, the presentation level and the presentation material (¢.g. only text or also
maving video). In this application, a seamless integration of navigation and content is important,

Extensions can be:

e collecting news from different sources based on user.queries;
¢ (generating and) using a personal profile to change the items presented and the waly of presentation.

These two extensions combined give an application that.can be called ‘Personalized News'.

9.11 TV Listings

9.11.1 Description

Ornce the TV-listings are selected, the end-user is provided with a (scrolling) display of distributipn programs and
their related schedules. The end user-may select a listed distribution program to get additional ipformation
(sifuation, actors, when made, etc.),\potentially in progressive queries.

9.12 Distance learning
(Te¢le-teaching/tele-learning/remote learning)

9.12.1 Descriptian

Uders are students, educational institutions, educators (teachers), not all at the same location during the virtual
Igss.

(@]

This application aims at providing ‘the virtual classroom’.

The application makes classes available regardless of the whereabouts of the instructor or students, and makes the
class/course economically feasible (more students per instructor for less popular subjects).

Users can schedule classes, browse through classes, join or leave classes, or (as a teacher) end the class.

During a class, the following functions may be available: control camera’s, display documents (on an electronic
overhead), control what is displayed on the monitor. Students can interact with the instructor.
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9.13  Videotelephony

9.13.1 Description

Involved are two users at separate locations, and optionally a service provider. The user initiates and controls the
conversation, and additional information may be exchanged. The application provides the user a real time, bi-
directional exchange of audio, video and other data.

9.14 Home Banking

9.14.1 Description

Application which provides electronic access to offerings available in the typical retail bank, which may include
retrieving account balances, making payments to third parties, applying for loans and browsing through bank
offeringp.

The ‘enfl user’ is a banking customer (or will become so) of a bank which is a ‘Content Providet>ythg end user
navigates through a certain bank offerings in order to access the offerings.

e Personal banking information (account balances, interest rates, terms)
e Transaction capability (vendor point, dir. debit, transfers)

e Other banking services (credit cards, savings)

e Application / request capability (loan application, order, checks)

e Smart counselor (tailored financial advisor, ["you spend te@’much on restaurants and carg"] )

This is @ Point to Point bi-directional application, and security will play an important role.

9.15 Telemedicine

9.15.1 | Description

Similar o the combination of VOD, multimedia information retrieval application and videoconferencing
applicafion. X-ray images (annotated) may begretrieved by the authorized end user or distributed by quch end user
to otherjauthorized end users for consultation or further evaluation. In addition, real surgical procedures can be

broadcast to students (end users) or other’consultants. This data may be (compressed and) stored by the network
or servige provider.

9.16 | Content production

9.16.1 | Description

Users produce contentithat can be offered as an application to end-users. The production process inyolves
recording, feedingdn-or entering several types of data and combining them into an application. The application is
meant tp be made)available to end-users. Content producers range from people who do this for a hobby, via small
businegses to professional companies.

9.17 “—Tramsactiom Services

9.17.1 Description

Services which are used to present information to a user, which the user then acts upon. These actions then alter
information in a database. The results of a transaction may involve the transfer of monetary units from the user to
a business entity. At least one owner of information must be involved in a transaction.
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9.18 Videoconferencing

9.18.1 Description

Videoconferencing provides a real time bi-directional exchange of audio, video, and data information between
multiple users. Involved are one or more people at two or more geographically separated sites, and possibly a
multipoint service provider. The user announces, establishes controls/moderates the conference. During the
conference several information types may be exchanged (like data, fax).

9.19 Virtual CD-ROM

9.19.1 Description

Service that offers users the possibility to individually retrieve, observe and interact with structured data of
vafious types, that are located remotely. The objective can be information gathering, learning,~eptertainment,
playing games, audio listening, etc. Can be used in office or residential setting.

NOTE: This service supports many applications.

1Q Digital audio-visual functional groups and function descriptions

Taple 10-1 lists functional groups and function descriptions anticipated for‘afully defined DAVIQ system. In
each of the attached Annexes, a subset of these is recommended for a §pecific contour.

Table 10-1 Function Table

Rdf. Functional groups and functien descriptions

CONTENT FUNCTIONS

1.01 | The system must support the delivery of content material from the Content Provider to the Service
Provider via physical media.

1.02 | The system must support the delivery of content material from the Content Provider to $ervig¢e
Provider via an electronic link.

1.03 [The system must enable the-Service provider to request content from the Content Provider.

1.04 |Content items are composed of one or more content item elements, which may be gengrated and
delivered together or.separately over a period of time.

1.05 |[The system must'support the delivery of content from the Content Provider to Service pfrovider as
separate, distinguishable content item elements.

1.06 |Contentitem elements on the Service provider's system may be replaced with new vergions,

1.07 |Additional content item elements may be added on the Service provider's system.

1.08 , (| Content item elements from a variety of content items may be packaged together and cprried as one
package from the Content Provider to the Service provider.

1.09 |[The Service provider must be able to extract mixed content item elements from a package into
constituent content items.

1.10 |Each content item element must identify the item to which it relates (e.g. Content Item 12579). This
is to be an identifier unique to the instance of that content item for the Service provider and Content
Provider, common to all its elements.

1.11 |Each content item element must identify which element of the item it is (e.g. Trailer #1).

1.12 |Each content item element must describe the type of element it is (e.g. MPEG 2 MP @ ML).

1.13 |Each content item element must identify its version number (e.g. #3).
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1.14 | The Content Provider must be able to authenticate the identity of the Service provider.

1.15 |The Service provider must be able to authenticate the identity of the Content Provider.

1.16 |Transfer of material between a Content Provider and Service provider should have the possibility of
being secure, using encryption or other technigues.

1.17 |Transfer of material between a Content Provider and a Service provider should be accomplished in a
manner that may not be repudiated.

1.18 |It should be possible for encrypted material to be passed from the Content Provider to the End User
via the Service provider. In such cases, it may not be possible for the Service provider to de¢rypt the

+ ol

1.19 |The system must support the delivery of content material in non real-time from the Content
Provider to the Service provider.

1.20 |The system must support the delivery of content material in real-time from the Content Provigler,
through the Service provider to the End User

1.21 |The flow of content material in real-time may be initiated by the Content Rrovider.

1.22 | The flow of content material in real-time may be initiated by the Service,provider or User.

1.23 |It must be possible for a Content Provider to automatically load contént item elements into a[Service
Provider's system.

1.24 |t must be possible for a Content Provider to delete content.item elements from a Service prgvider's
system.

1.25 |One or more content item elements must be able tg)carry Content Management Data, descriping how
the Service provider should manage the contentitem provided by, or fetched from, the Conté¢nt
Provider.

1.26 |It must be possible for Content Manager system to grant or deny User access to content magerial.

1.27 |t must be possible for Content Manager system to employ embargo dates/times to deny and grant
access to content material.

1.28 |It must be possible for Content Manager system to cause the content to be automatically deleted at a
prescribed date and time.

1.29 |t must be possible for embargo and deletion dates/times to be set differently in different aregs.

1.30 |It must be possible~far Content Management Data to include copyright information.

1.31 |It must be possible for Content Management Data to include the rights to alter the material.

1.32 |t must befpossible for Content Management Data to include the rights to distribute the matefial.

1.33 |It must-be possible for Content Management Data to include an exteswtiblefeatures (e.qg.. pricg,
number of plays and ownership).

1.34 [Oreormore contentitenTeterments must be—abteto carry Navigationm Data;, emabting Emd-Users to
locate content.

1.35 |It must be possible for Content Navigation Data to carry a content label for unique identificatjon of
the content item.

1.36 |It must be possible for Content Navigation Data to include an extensible set of features (e.qg.|title,
rating, synopsis, producer, length, price, "attractions" like stars etc., presentation format and|Content
Provider name).

1.37 | The STU must be able to decode at least MPEG-2 TS MP@ML.
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Ref. Functional groups and function descriptions

1.38 |[Display normal and wide-screen material on either normal or wide-screen displays.

1.39 [The STU must be able to decode and display 4:3 and 16:9 formats.

1.41 |The Content Management System must retain all appropriate information for respecting Intellectual
Property Rights.
BIT TRANSPORT FUNCTIONS

2.01 | The system should provide connection from the Service provider to the STU at a specified bit-rate.

2.02 |The system should provide transmission means from the STU to the Service provider at a specified
bit-rate

2.03 | The system should enable transmission of bit-stream from the Service provider to d.single SfrU
destination (Unicasting).

2.04 |The system should enable simultaneous transmission of bit-stream from Sefvice provider to selected
multiple STU destinations (Multicasting).

2.05 |The system should enable simultaneous transmission of bit-stream from Service provider to pll STU
destinations (Broadcasting).

2.06 |The system should provide a return channel from each STU tothe Service provider.

2.07 | The system should provide a broadcast control channel from the Service provider to all[STUs.

2.08 |The system should be able to add address information to the user information to allow if to be
delivered to a single user

2.09 |The system should provide a dedicated contrel channel from the Service provider to eagh STU.

2.10 |The system should enable the transportation'of application program code from the Senfice provider
to the STU.

2.11 | The system should enable the transpertation of program content (audio, video, text, grgphics etc.)
and data from the Service providerto the STU.

2.12 | The system should enable the transportation of program service information (Station Idéntifi¢ation,
descriptive material about program content etc.)

2.13  [The transport link should provide error -resilience.

2.14 | The system should.provide a transport link between the Content Provider and the Servite prpvider.

2.15 | The system should provide a bi-directional means of control between the Content Provifer and the
Service previder.

2.16 | The system should provide the capability for communication between two STUs.

2.17 |Thesystem should provide the capability for communication between three or more STUs.

2.18</ { The system should provide multi-point interactive facilities to include video and audio switching and
PR

2.19 |The system should enable a Service provider to identify the make, model, profile and capabilities of
each STU.

2.20 | Support the transport of multi-lingual audio
NETWORK MANAGEMENT FUNCTIONS

3.01 |The system should facilitate the Operation, Administration, Maintenance & Provisioning functions

required by Network Providers.
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3.02 [The system should signal faults and failures to Service providers and Network Providers, ang
facilitate rapid recovery under such failure conditions.

SESSION FUNCTIONS
General

4.01 |The Service provider should be able to download information to allow the STU to locate matérial
carried on a variety of media (including satellite, terrestrial and cable delivery).

4.02 | Applications should be able to access databases, systems and applications external to DAV|C.

4.03 Applications should he able to access datahases and files located on the STU and Server

4.04 |Each application should be able to establish a communications session.

4.05 [Each application should be able to establish two or more simultaneous communications sesgions.

4.06 |The application should be able to transfer a session to another STU in the samé-ocation (fo
example to transfer a program to a unit in a different room in a home).

4.07 |The application should be able to transfer a session to another STU in adifferent location (fqr
example to transfer a program to a unit in another home).

4.08 |The application should be able to terminate a session in an orderly.fashion.

4.09 |The application should be able to reserve a session in advanCe,

4.10 |The application should be able to cancel a communications session that has been reserved |n
advance.

4.11 |The application should be able to provide informatian to the user about the reserved session| and to
provide control and warning signals when required.

4.12 |The application should be able to provide a.range of choices of audio, video, textual and grajphical
quality and definition.

4.13 |An application should be able to dynamically change the quality of audio, video, text and graphics of
an existing session during operation:

4.14 | A user should be able to requést an application to change the quality of audio, video, text and
graphics of an existing sessioh during operation.

4.15 [An application should be able to establish new sessions during its operation.

Session types

4.16 |A user should:be able to suspend an active session.

4.17 |A user should be able to resume a suspended session.

4.18 |A usershould be able to start another session during suspension of a current session (e.g.. fo use a
navigation facility to access different program content or to run other applications).

4.19 | A user should be able to cancel a suspended session.

4.20 |It should be possible for a suspended session to be cancelled automatically after a timeout.

4.21 |Enable multi-party AV conference - may include existing participants calling in others, or pegple
outside joining a pre-arranged conference. Can include a human interacting with a non-human
service calling in another human for collaborative work session.

4.22  |It should be possible to dynamically add or remove users to a shared application - requires decision

on whether to close and who pays if original user removes himself whilst others still active.
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Content aspects of sessions

4.23 | A Service provider should be able to broker a direct interactive session between a Content Rrovider
and an STU.

4.24 | The system should be able to encode content material.

4.25 |The STU should be able to decode content material.

4.26 | The Service provider should be able to encrypt content material.

4.27 |The STU should be able to decrypt content material.

4.78 The System should De able 1o ransier audio-visual clip material.

4.29 | The system should be able to transfer still picture material.

4.30 |The system should be able to transfer a text description of audio-visual material.

4.31 |The system should be able to transfer audio-description of audio-visual material

4.32 | The system should be able to transfer audio material

4.33 | The system should be able to transfer text material

4.34 |The system should be able to transfer motion audio-video material

4.35 |The system should be able to transfer graphics material

4.36 |The system should be able to transfer monophonic audio material.

4.37 |The system should be able to transfer stereophionic audio material

4.38 |Provide data carousel functionality
ACCESS CONTROL FUNCTIONS
General

5.01 |The system should provide se¢ure access to customer databases.

5.02 | The system should provide Secure access to user profile data.

5.03 |The system should provide effective, yet unobtrusive means to prevent unauthorized adcess|to the
network.

5.04 |The system should provide means to prevent unauthorized access to Service provider by STUs.

5.05 |The system-should provide means to prevent unauthorized access to the STU.

5.06 |The System should provide means to prevent unauthorized access to Service provider by Cgntent
Providers.

5.07 , \\.The system should provide means to limit access to certain content and applications on the Berver.

5.08—TFhesystemshoutdprovide-means-topreventunwanted-materia-frombeingsenttoauser.

5.09 |The system should provide means to protect against viruses etc.

5.10 | A Service provider should be able to dynamically authorize or deny access to services according to
contract with customer.

5.11 | A system needs to provide means to authenticate the identity of Service provider.

5.12 | A Service provider needs to be able to authenticate the identity of the user.

5.13 | A Service provider needs to be able to utilize a user's identity to select a particular User Profjle.
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5.14 | The system should provide the means by which a customer account may apply to several ugers, each
to be separately identified with a different service level (for example parents / children).

5.15 |Each customer account may apply to several users, each to be separately identified with a djfferent
User Profile (covering preferences, shoe sizes etc.).

5.16 |The system should provide the means to detect security violations.

5.17 | The system should provide the means to notify security violation and generate appropriate ajarms.

5.18 |The system should support and control Conditional Access services.

5.19 |[The account owner should have the ability to control access to material by subsidiary users of the
same account.

5.20 |Users should be able to control access to certain applications and content.

5.21 |The system should provide means for the Service provider to control access services according to
credit status and payment history (or customer characteristics).

5.22 | The system should provide means to limit service usage according to amount of resources r¢quested
even if service is permitted.

5.23 |The system should enable Access Control limits to be dynamic (forexample peak/off peak hpurs)

5.24 |The system should facilitate the non-repudiation of downloaded data.
IPR aspects

5.25 |The system should provide means to control access taeopyright material (applications, progfam
content etc.).

5.26 |The system should provide means to generate records of usage of copyright material to faciljtate
payment.

5.27 |The system should permit the use of a "watermarking" or "fingerprinting” facility to enable defection
of copying violations or to track IPR.

5.28 |The system should include mechanisms to prohibit copies of material being made if not authprized.
5.29 |The Service provider should be able to control access to material in given geographical areds (e.g.
local football match not available in real time to area from which spectators will be drawn).

Authorization

5.30 |The system should provide means to enable the user to authorize the supply of Service provjder-
delivered services (applications, VoD, etc.).

5.31 |The system should provide means to enable a user to authorize the supply of goods and seryices.

5.32 |The system should provide means to enable a user to authorize payment of goods and servifes.

5.33 | The'system should provide means to enable a user to arrange for delivery of goods and senjices (not
necessarily to user's address).

5.34 | The system should provide a secure validation system for financial transactions (such as the
transmission, reception, validation and transfer to third parties of electronic signatures).

5.35 |Provide means for user to acquire rights to access-limited content.

5.36 | The system should allow secure access to customer databases at service provider premises,

5.37 | The system should allow secure access to user profile data.

5.38 |The system should provide means to prevent unwanted material from being received by the [user.
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NAVIGATION FUNCTIONS
General

6.01 | Set-top units should offer a start-up function to allow user to make initial choice of service or
application.

6.02 | Set-top units should offer other menus as a result of subsequent user command or system rgsponse.

6.03 | The system should offer equally easy access to the full range of available Service providers.

6.04 | The system should permit a Service provider to present a range of services and products to the user.

6.05 |The system should permit the user to create and maintain a list of favorite places (Services Rroviders
and Services frequently used).

6.06 | The user should be able to find/choose/select an application using a navigation-system

6.07 | The user should be able to find/choose/select a content item using a navigation system

6.08 | The user should be able to find/choose/select a product/service using,a havigation system.

6.09 |Navigation systems should permit Service providers to identify the commercial conditions (cgst etc.)
of applications delivery to users.

6.10 Navigation systems should permit Service providers to identify the commercial conditiofs (cost etc.)
of content delivery to users.

6.11 Navigation systems should permit Service providersdg@-identify the commercial conditiofs (cost etc.)
of product/service delivery to users.

6.12 |Navigation system should permit the prices.of@ given application, content item, product or service
to vary with time.

6.13 | Navigation systems should permit the.User to select the language used for presentation of menus,
functions and options.

6.14 |Navigation systems should offer@ach Service provider the opportunity to create an indiyidug| "look
and feel" to the services.

6.15 |Navigation systems should offer the user a set of consistent or obvious controls and toqls in|order to
facilitate easy operation-and migration.

6.16 |Navigation systems should be able to display a single screen image, which comprises g "mosaic" of
still or moving pictures.

6.17 |Navigation.systems should be able to display a multitude of independent image objects|as a|"'mosaic"
of still er\moving pictures.

6.18 | Navigation systems should be able to display options for selection as a menu of textualfitems.

6.19 , (| Navigation systems should be able to recognize that a selection has been made, and which jtem from
the available options has been selected.

6.20 | Navigation systems should be able to trigger the launch of the selected item.

6.21 |Navigation systems should be able to employ intelligent agents to optimize the choices preséented to
the user.

6.21.1 |Navigation system must only present material available for viewing (e.g. respect regional blackouts).

6.22 |Navigation systems should provide the means by which a Service provider may act as a broker and

enable a direct interactive session between a Content Provider and an STU.
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AV program aspects

6.23 | The system should support the use of Electronic Program Guides for current and future events.

6.24 | The system should enable the use of Electronic Program Guides to plan program content sejection.

6.25 | The system should permit personally tailored Electronic Guides.

6.26 | The system should permit the user to select a content element for immediate consumption using an
Electronic Program Guide.

6.27 | The system should permit the user to select a content element for future consumption using gn
Electronic Program Guide.

6.28 |Electronic Program Guides may be user driven by date/ time/ source/ program type etc.

6.29 |Electronic Program Guides may present information as text, graphics, audio or video.

6.30 Electronic Program Guides should support the categorization of material by program-type (elg.
Sports).

6.31 |Electronic Program Guides should support the inclusion of additional infermation (e.g. cast li§ts).

6.32 |The system should include means to allow Content providers to supplyjinformation to suppoft
Electronic Program Guides.

6.33 |Electronic Program Guides should permit content presentation-format and resolution to be dg¢scribed.

6.34 |Electronic Program Guides should permit the use of a customized filter to prevent display of
unwanted material (e.g. regionally blacked out programs).

6.35 |Electronic Program Guides should permit users to‘select content material by rating.

6.36 | The system should permit a user to review the:available combinations of delivery dates/time$ and
prices.

6.37 | The system should permit a user to review the available combinations of presentation
format/resolution and prices.

6.38 | The system should enable a Service provider to be able to display the time interval between
consecutive copies of contenti(e.g. for NVoD).

6.39 |The system should enahlé a user to review lists of content items booked in advance.

6.40 |The system should ehable a user to cancel a content element item booked in advance.

6.41 |The system should-enable a user to express a desired delivery time for material.

6.42 |User shouldsbe able to build and manage a "play list" of material to be delivered in a given s¢quence.

6.43 |The system should permit the user to browse through any audio-visual clips.

6.44 |Thesystem, when NVoD content viewing has been paused, should enable the display of the|time
remaining before viewing may recommence.

6.45 | The system should facilitate the display of lists on multiple pages.

6.46 |85% of the users must be able to use 75% of the user terminal functions within 2 minutes without
reading an instruction manual.

6.47 | The system should permit the use of Electronic Program Guides for current and future eventg.
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APPLICATION LAUNCH
General

7.01 | The system should support applications that run on the STU, the Service provider, or both.

7.02 | The system should provide the means to transfer data (executable code, files etc.) to ancillary
equipment connected to the STU (Computer, Printer, Games Machine etc.).

7.03 | The system should provide the means to select and download platform-independent application
programs to the STU.

7.04 The system should Inm\/irip the means to select and download platfnrm-indnppndpnt ap lication
programs to the STU (e.g. Java classes)

7.05 | The system should provide the means to select and download platform-dependent-appljcatign
programs (outside the scope of DAVIC) to the STU.

7.06 | The system should enable an STU-specific application program (outside the)scope of DAVIQ) to be
launched on the STU.

7.07 | The system should enable the STU to automatically identify and preload channels and serviges
available on cable, satellite and terrestrial networks.
MEDIA SYNCHRONIZATION LINK FUNCTIONS

8.01 |The system should enable media components, which,may be delivered and stored separately, to be
presented in a synchronized manner.

8.02 |The system should enable text and graphics tode scrolled on the screen within a defingd window
size.

8.03 |The system should enable text and graphies windows to be repositioned during the program

8.04 |The system should enable text and gfaphics displays to be transparent or colored as defined by the
program content.

8.05 |The system should provide the,means to cue user activity (e.g. a moving cursor, a bouncing|ball, or a
moving color change).

8.06 |The system should enable the transfer and subsequent synchronization of media comppnents.

8.07 |The system should permit insertion points to be defined within content to enable sequential media
components ta_be synchronized (e.g. advertisements).

8.08 |The system should enable the sequential components inserted at the synchronization points|to
change.

8.09 |The-system should enable one application to launch another (e.g. advertisements providing |inks to
Home Shopping).

8.10<~ |The system should provide the means by which users may be linked in real time to a ggneral
broadcast message

8.11 |The system should allow linkages to general broadcast messages to be regionally focused.

8.12 | The system should allow links to be bookmarked for later access.

8.13 | The system should permit applications residing on one Server to operate on content items rgsiding
on different Servers.

8.14 | An application running on one STU should be able to communicate with, and synchronize with, a

related application running on a different STU.

© ISO/IEC 1999 - All rights reserved

DAVIC 1.3.1a Part 1 (1999) 53


https://iecnorm.com/api/?name=14afaf60f42cf95b8eef0bfbfcaff270

ISO/IEC TR 16501:1999(E)

terial.

nt

h normal

rial whilst

n the

pr

5 (e.0.

ers may

Ref. Functional groups and function descriptions
APPLICATION CONTROL FUNCTIONS

9.01 | A user should be given visual/audio feedback within 250ms whenever an application control
function is utilized.

9.02 |The STU should provide at least a defined set of user-activated command "keys" (e.g. on a femote
control, keyboard etc.).

9.03 |The STU should provide direct selection of any "broadcast" channel within 300ms.

Functions operating on Linear Material

9.04 The user should be able to start and stap the Inrncnntafinn aof the material

9.05 |The user should be able to pause (with frame freeze) and resume the presentation of themg

9.06 |The user should be able to move rapidly to any point in the material before or after the curre
position, expressed in terms of a relative time offset.

9.07 |The user should be able to move rapidly to any point in the material before or after the curre
position, expressed in terms of an absolute time from the start of the material.

9.08 |The user should be able to move rapidly to any point in the material before or after the curre
position, expressed by index marks and/or bookmarks.

9.09 |The user should be able to view the material at speeds slower.than normal play speed.

9.10 [The user should be able to view the material (forwards and:<backwards) at speeds higher tha
play speed.

9.11 |The user should be able to select a key change to_be.applied to the audio of the material witout
changing the playback speed.

9.12 |The user should be able to select a speed change to be applied to the audio and video mate
maintaining the audio pitch.

Program presentation functions for linear material.

9.13 |The user should be able to choose the language for the audio presentation from those availgble.

9.14 |The user should be able to choose whether the material is presented with subtitles overlaid ¢
picture.

9.15 |The user should be able to choose the language for the presentation of subtitles and other tg¢xt from
those available.

9.16 |The system shauld be able to present additional overlaid text/graphics, either application defranded
or user-seleeted (e.g. optional supplementary information for the hearing impaired or lyrics f
Karaoke-on=Demand).

9.17 |The STV should present the user with options for presentation for subtitles, text and graphic
positian, font, size and style).
fmdeximyg forctorns

9.18 |The system should allow index marks to be supplied by the Content Provider in order that ug
locate items (e.g. topics or scenes) within the program material.

9.19 |The system should enable the user to return to a known point of interruption (or just before).

9.20 |The system should enable the user to be able to place "bookmarks" at any point in the mate
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Ref. Functional groups and function descriptions
Parallel Stream material

9.21 |The system should enable the use of content material comprised of linked objects, in which
object may link to two or more objects (e.g. sad/happy ending to a movie).

9.22 | The system should allow the end-user to select the link utilized at a decision point.

9.23 | The system should enable the use of multiple related parallel broadcast streams, offering the user the
ability to select between these streams.
Games

9.24 | The STU should provide action controls (e.qg. left/right, up/down, select).

9.25 |The STU should provide these facilities for two simultaneous players on the same $TU

9.26 | Provide the ability to synchronize STU applications with the audio/video stream,
PRESENTATION CONTROL FUNCTIONS

10{01 |A user should be given visual/audio feedback within 250ms whenever a presentation control
function is utilized.

10{02 |The system should permit the user to make hard copy from the application, subject to cppyri
controls.

10{03 |[The receiving site will contain an appropriate user interaction device able to invoke all flinctignality.

10,04 |Display normal and wide-screen material on either nofmal or wide-screen displays.
USAGE DATA FUNCTIONS

11401 |The system should provide a standard interface to external agencies and systems to pgrmit
Usage Data for Billing, Service Monitoring.and Royalty purposes.

11402 |The system should record user interaction (e.g. use of pause, the position at which viewing
material stopped).

11403 |[The system should record use-of network, Server and content resources.

11404 |The system should be ableto track use by different users within one customer accountj(e.g.
parents/children).

11105 |The system should be able to track use by terminal/location as well as by individual (e.g. usa
from home).

11106 |The system should be able to track the use of Copyright (IPR) material.
Realstime pricing functions

11407 |The-system should enable Service providers to offer flexible charging structures to indijidual

11408 ,'{The system should enable a user to be advised of the duration of free viewing time befqre ck
starts.

11.09 |The system should enable users to cancel viewing within free time, and to precept default ag
end of free time.

11.10 |The user should be able to see the cost of current or just-finished transaction or service.

11.11 |The system should enable the user to be able to obtain information on the up-to-date credit |
bill liabilities.

11.12 |The system should allow a Service provider to obtain information on bill liabilities.
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Ref. Functional groups and function descriptions
USER PROFILE FUNCTIONS

12.01 |The system should enable the creation of personal profiles for user(s) that record preference
shoe size for applications such as teleshopping).

12.02 |The system should support portable user profiles (e.g. smart card or central database).
SECURITY FUNCTIONS

13.01 | The reporting of distribution and Usage Data, must be protected

13.02 |Security measures applied to content should not negatively impact the delivered quality of th
content

13.03 |Reporting of distribution and Usage Data must be Auditable

13.04 |All copies (authorized and unauthorized) of content must be traceable

13.05 |All instances of delivery should be securely reported, with minimal loss

13.06 |IPR tracking should be supported at the elemental level (picture, audio, piece.of picture or aydio)

13.07 |The availability of the clear digital stream is controllable by the system

13.08 |Clear digital stream can be authorized for release

13.10 |Usage Data must be secure

13.11 |The system must support a hierarchical security approachgsuch that .a security failure may ffanslate
into loss of e.g. 1 frame, 5 minutes, or a large amount

13.12 |Security measures should not significantly increases.latency for e.g. channel up/down

13.13 |Security should not require multiple formats and/or versions of content for distribution

13.14 |Meta-data should be subject to security as audio and video content

13.15 |The system must support Regional blackout

13.16 |The system should support a degraded digital stream output capability for recording

13.17 |Unauthorized intrusion should, net’compromise end-to-end security

13.18 |Security management should’not be complex

13.19 |All cases of entity authéntication must be traceable and auditable

13.20 |The system should support Irrefutability and non-repudiation functions such that they are usa
legal proof

13.21 |Data to and-from the DAVIC system should be protected such that it is secure and private w
DAVIC system

13.22 |Upgrades to security elements in face of a breach should be easy and quick

13.23 | Belivern-ntheface-efseeurity-failure-may-be-allowed-by-the-Serviceprovider

13.24 |The system must support secure download of software

13.25 |Source of security related problems should be readily determinable

13.26 |Security processes will not impose significant overheads on the DAVIC system performance

13.27 |Security processes should not cause non-delivery of authorized media

13.28 |Security processes should be transparent to running (operating) of network
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Ref. Functional groups and function descriptions

13.29 |Unauthorized intrusion should not compromise end-to-end security

13.30 |[Multiple scramble/descramble processes are allowed

13.31 |Scrambling for network security reasons should be allowed

13.32 | Access to the Network must be controllable

13.33 |Media delivery should be controllable based on e.g. rating, time of day, user, etc.

13.34 |Purchases should be controllable based on e.g. user, credit, existing billings, etc.

13.35 |All transactions must be secure

13136 |Access to profile data must be controllable by user

13137 |Usage Data should be anonymous for statistical analyses

13138 |Individual user data will be secure

13139 |A user's service set, profile, authentication parameters may be portablerwithin DAVIC systems

13140 |The system will support both subscriber and user authentication

13l41 |Usage Data reporting must be accurate, auditable

13142 |All equipment must allow testing under secure environments for all features (including glear digital
stream)

13143 |Inclusion of security features must still allow for export

13144 |Security should not significantly increase complexity

13145 |Manufacturing must minimize requirementsxfoer secure facilities

13146 |Access to data limited to authorized users only

13147 |The two-way Usage Data interface\must be secure

13148 |The one-way (bulk) Usage Data interface must be secure

13149 |The DAVIC system must,support authentication to and from external support systems

13]50 |[The DAVIC system, should support commercial electronic transaction protocol(s)

13151 |The system must support identification of consumed material

13152 |The system must support identification of the IPR holder

13153 |The system must support identification of author

13|54 |The system must support identification of the source/provider of material

13155 ([Content control and supervision must be authenticatable

13156 “ | Proofitracing data for Legal proceedings must be authenticatable |

13.57 |Transmission logging data should be secure and authenticatable

13.58 |The system should support the ability to allow counter-intelligence and intelligence gathering

13.59 |[The system should be able to detect 'clones’

13.60 |[Provide plug and play capability for connection to in-home digital consumer electronic equipent.

13.61 |[66% of customers can install the STU successfully without requiring assistance.

13.62 |Provide data carousel functionality.
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Ref. Functional groups and function descriptions
Internet Access FUNCTIONS

14.01 |The system must provide the capability to download data from the Internet.

14.02 |The system must provide the capability to upload data to the Internet.

14.03 | The system must provide the capability to transport various data formats from the user to an
host.

14.04 |The system may be used to provide access to the Internet from a PC connected to a data pg
STU.

14.05 |The c\j/cfnm must prn\/irln access to a Domain Name Service to allow caonversion of domain
IP addresses.

14.06 |The system shall allow a user to navigate through all information on the WWW using hyperte
links.

14.07 |The system shall allow the user to submit a search query in order to locate specific informati
the Internet.

14.08 |The system must provide for insertion of HTML links into WWW documeénts downloaded fror
Internet (e.g. CGlI, promotional messages, dynamic HTML creation.

14.09 |The system must provide a Web client function to interpret requests from the user and interfgce with
the Web server to retrieve requested information from the Internet.

14.10 |The system must provide the capability to cache Internet data locally to reduce access time.

14.11 |The system should support Internet applications independently of the type of network conne
(e.g. direct connect from STU, DAVIC gateway, router’ gateway).

14.12 |The system should support Internet applications.with different IP addresses.

14.13 |The system should support Internet applications independent of the protocols used by the ngtwork to
set up the connection.

14.14 |The system should support applications which are independent of the connection / session S
initiation) and management.

14.15 |Each Internet application should support a different IP address from each other.

14.16 |The system should support full Internet Access by the STU as defined in subclause 9.9.1

14.17 |The system should.enable bi-directional exchange of information, being control/signaling or

14.18 |The system should support hybrid services (e.g. Internet session simultaneously with DAVIC
session).

14.19 |The system should provide the content in a data format compatible with the Internet applicat

14.20 |The.system should enable each application to have and reserve a different QoS.
HOME NETWORKFUNCTIONS

15.1 | The network should be capable of transferring data at rates greater than, less than, or equal
real-time rate of the data.

15.2 The network should support inexpensive and simple network node connectivity (e.g. connec
TV to a VCR).

153 Network nodes should be capable of transmitting and/or receiving applicable control comma]
and/or from other network nodes.

154

The network should not require extensive or obtrusive in-home wiring.
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Ref. Functional groups and function descriptions

15.5 The network should be capable of transferring information between nodes in a point-to-point, point-
to-multipoint, multipoint-to-point, or multipoint-to-multipoint manner.

15.6 Network signal splitting or duplication should be inexpensive and simple to configure (e.g. one VCR
to two TVS).

15.7 The network should allow a node to receive information from multiple sources simultaneously (e.g.
picture-in-picture).

158 A fault or power loss by any node should not bring the network down.

15.9 Network health, status, and management should be available at one or more nodes.

150 — 11 emwork Should allow USeTs To Mame oaeS (€.0. Bedroom TVJ.

1511 The network should be capable of determining its limitations (e.g. resource management).

1512 The network should be simple to diagnose, operate, and administer.

1513 The network should be able to detect network failures or inadequacies and’to take appropriate
actions.

1514 The network should be reasonably EMI resistant.

1515 The network should support the notion of users, privileges, and priorities.

1516 The network should support a single wall-clock time capalbility.

1517 The network should support remote access (i.e. access\from a device outside of the home).

1518 Network-compatible devices should be connectable directly to the network.

1519 Network-incompatible devices should be connectable to the network through an inexpepsivel adapter
or proxy node (e.g. an analog TV connected.to the network via a proxy device).

1520 The network should be capable of maintaining synchronization of a program source (e.g.
synchronization between audio and.video of a program).

1521 The network itself should operate-itt the event of a power loss if another power source is avdilable
(although some network nodes’may not).

15122 The network may be wireléss.

1523 The network should be'secure and support private network traffic.

1524 A network node_ may be physically placed anywhere on the network (location independénce).

1525 The networkshould scale simply and incrementally in terms of bandwidth and number ¢f noges.

15,26 The network should support at least one video signal between two nodes.

1527 The fhetwork should support traffic prioritization. Real-time traffic should generally be giyen priority
overbursty traffic. However, this should be user configurable (e.g. a security camera mpy bg given
top priority).

15128 The network should permit tunneling to and from other networks.

15.29 The network should provide quality of service functions for real-time data transfers.

15.30 The network should allow selection of any available service at any point on the network.

15.31 The network should support any combination of compatible devices.

15.32 The network should allow multiple devices to access the same signal source without duplication
(e.g. multi-casting).

15.33

Individual network hop distances up to 50 meters should be supported.
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Ref.

Functional groups and function descriptions

15.34

Physical network connectors should be simple to attach and detach while maintaining firm
connections.

15.35

Physical network connectors should be small.

FUNCTIONS CONSIDERED TO BELONG TO APPLICATIONS

Mail applications

101.01

The system should enable the creation and management of bulletin boards.

101.02

The system should enable users to be able to write messages to bulletin boards.

101.03

I'he sysiem should enable users 10 read messages 1rom bulletin boards.

101.04

The system should enable the creation and management of mailboxes.

101.05

The system should permit mailboxes to be continuously available, and accessible fram any Ipcation.

101.06

The system should enable users to be able to send mail items to other users.

101.07

The system should permit users to store and retrieve mail items.

101.08

The system should support user access to email directory services.

101.09

The system should permit users to create and manage distributionvists for mail items.

101.10

The system should enable mail items to be translated to and ‘delivered in a different format (g
or conventional mail)

.g. fax

101.11

The system should enable users to retrieve mail from-mailbox.

101.12

The system should enable users to store and delete received mail items.

101.13

The system should enable a user to reply to received mail.

101.14

The system should enable a user to forward received mail to another user.

101.15

The system should enable a user to rédirect mail to another user.

101.16

The system should enable mail.to\be automatically forwarded to another user.

101.17

The system should permit asender to receive an acknowledgement that a mail item has bee
received.

101.18

The system should ehable a user to be advised of new mail in mailbox, e.g. by radio paging
text or icon superimposed on screen or light on STU.

hlert or

101.19

The system should permit mail items to be distributed to classes of users, including all users

101.20

The system should permit mail items to comprise components in more than one medium (e.g
with multiple voice annotations, or moving picture of item described in text).

. text

101.21

The system should enable the communication between on-line diaries to book a conference
orphysical meeting

session

Gateway application

102.01

The user should be able to use the system to access on-line services

Teleshopping applications

103.01

The system should permit multiple items to be displayed simultaneously (e.g. comparative choice).

103.02

The system should enable a transaction to take place between a user and a product supplief.

103.03

A user, within a teleshopping environment should be able to request exchange or return of g

oods.
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103.04 | The system should enable a service provider to create a shopping environment.

103.05 | The system should enable a Content Provider to determine the layout of the ‘virtual store'.

103.06 | The Content Provider should be able to assign products to 'virtual departments'.

103.07 | The user should be able to store / readily retrieve product information from one "store" for
comparison with offers found elsewhere (virtual shopping list).

103.08 | The user should be able to place selections in a "virtual shopping basket" prior to committing to
purchase these items, maintain a record of total cost, an be able to adjust contents as better,
alternatives are found in other "stores" or "departments".

10B.09 | The user should be able to commit to purchase items in a "virtual shopping basket" usirjg a ghoice of
methods of payment.

10B.10 | The user should be able to amend an order already placed, or enquire of the status of gn ex|sting
order.

10B.11 | The system should enable an order placed by a user to be processed, 'and for status of the prder to be
reported.

10B.12 | The system should permit collaborative (group) shopping.

10B.13 | The system should facilitate the use of intelligent agents (aware of user preferences angl parameters)
to locate items matching needs.

Games applications

10¢.01 | The system should permit high scores for games.to be recorded.

10¢.02 | The system should enable a service provider to provide advertisements for new games

10¢.03 | The system should permit a service provider to record and distribute high scores for gaines.

104.04 | The system should enable a user toxaccess the high scores of other users.
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Annex A: Enhanced Digital Broadcast Contour

Introduct ion

This annex defines the user and market requirements for the Enhanced Digital Broadcast market segment. User
requirements are defined from the point of view of the ultimate end user (e.g., the retail consumer). Market
requirements are defined from the point of view of the provider that supplies the Enhanced Digital Broadcast
service to the consumer.

For the description of conformance, compliance refer to subclause 6.1. For technical implementation and
interoperability, refer to ISO/IEC 16500-3.

Scppe

The Enhanced Digital Broadcast contour describes a system that:

Supported Applications

The Enhanced Digital Broadcast contour provides support for the following example applications.

User and Market Requirements

Can transport digital equivalents of programs now carried by conventional analog bfoadcast;
Provides broadcast data services to a user or group of users;
Provides a means of delivering data uniquely associated with broadcast video and audio streams;
Uses client-side filtering of services to present data accaording to user preferences;

Services are provided on a free, subscription, or pay-péer-use basis.

Broadcast (subclause 9.3)

Near Video on Demand (subclause.4)
Delayed Broadcast (subclause:9.5)

TV EPG (subclause 9.11)

Broadcast Information Services

Subscription Data Services

The following User-and Market requirements for an Enhanced Digital Broadcast system have bgen identified.
They have been'separated into the two categories of end-user requirements and service providér requirements

balsed on the/nature of the requirement.
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Table Al1-1: User and market needs

NOTE: The categories are: CA - Conditional Access/Security, CP - Content Presentation, EU - ease of use, IN-
interactivity; SP - service provider concerns.

NReg.

Description of user need or market requirement

Reference to function table

1.CA

Provide Conditional Access capability

1.26, 1.27,1.28, 1.29, 1.32, 1.33, 2.03,
2.04, 2.05, 2.06, 2.07, 2.13, 3.01, 4.24,
4.25,5.03, 5.04, 5.05, 5.06 5.07, 5.18

.10, 5.17Z, 5,15, 5.14, 5.15, 5.
5.20, 5.21, 5.23, 5.25, 5.26;-5)
5.31,5.38, 6.09, 6.10,6,17), 1
13.07, 13.11 till 13.155\13717 ti
13.25till 13.32, 13:35; 13.40, ]
13.46, 13.49, 13.55, 13.56, 13

8,5.19,
P8, 5.29,
B.02,

113.22
3.42 tg
57

2.CA

Provide Conditional Access so subscribers can be grouped by
characteristic(s)

sbiave 1.29,2/04, 2.11, 5.07, 5.
5.21, 5.29, 6:21.1, 6.34, 8.11,
13.1243713, 13.15, 13.17, 13
13.19)13.20, 13.21, 13.23, 13
13.33, 13.35, 13.40, 13.42, 13
13.46, 13.51, 13.55, 13.56

10, 5.20,
13.11,
18,
32,
43,

3.CA

Provide Conditional Access to programs grouped by some
characteristic(s)

1.36, 5.07, 5.10, 5.38, 6.05, 6
6.08, 6.21.1, 6.28, 6.30, 6.31,
6.35,13.11, 13.12, 13.13, 13.]
13.18, 13.19, 13.20, 13.23, 13
13.40, 13.42, 13.43, 13.46, 13
13.55, 13.56

06, 6.07,
b.33,
5, 13.1)7,
35,
51,

4. CA

Permit single event Conditional Access.

1.29, 5.07, 5.10, 5.14, 5.20, 5.
6.21.1, 6.30, 6.31, 6.34, 6.35,
13.12, 13.13, 13.15, 13.17 till
13.22, 13.32, 13.33, 13.35, 13
13.42, 13.43, 13.46, 13.51, 13

P3,
13.11,
3.21,
40,
50, 13.p6

4.1 CA

Permit Conditional Access for individual components of the
broadcast stream

5.07,510

5.CA

Ensure that communications are secure from eavesdropping a
imposture.

h@.03, 2.06, 2.07, 2.10, 2.11, 4.
5.03, 5.04, 505, 5.06, 5.07, 5.4
5.12,5.13, 5.18,5.31, 5.32, 5
5.38, 11.07, 13.01, 13.06, 13.
till 13.21, 13.24, 13.25, 13.31,
13.34, 13.35, 13.36, 13.38, 13
13.41, 13.43, 13.44, 13.46, 13
13.49, 13.55, 13.56, 13.57

P4, 4.2%,
9,5.11
36, 5.3]7
10, 13.]
13.33,
40,

47,

~

6. CA

Supportstandard copy control and protection system(s)

1.15, 1.25,1.26, 1.30, 1.31, 1.
4.24,4.25,5.03,5.05,5.10, 5.
5.20, 5.25, 5.26, 5.28, 5.29, 13
13.07, 13.09, 6.11, 13.02, 1, 1
13.07,13.11, 13.12, 13.16, 13

B2, 1.3%,
11,5.12,
.06,
B.06,
22,

13 ’)RY 13 ’)ﬂ‘ 13 ’-21‘ 1’-2/1’-2‘ 13

44
’

13.46, 13.47,13.51, 13.52, 13.53, 13.p4

7.CP

The system shall provide the capability for additional graphic al
text overlays

8.04,9.16, 9.17

ha@.11, 4.30, 4.33, 4.35, 6.29, 8.02, 8.0B

8.CP

The receiver site shall contain at least a STU functionality, an
appropriate resolution display device, and a user interaction deg
able to invoke all required functionality

10.03
vice

9.CP

Provide decoders capable of at least MPEG-2 TS

1.37,2.01, 4.24
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10. CP Provide decoders capable of 4:3 and 16:9 formats 1.39,10.05
11.CP Display normal and widescreen material on either normal or 1.38, 10.05
widescreen displays
12.CP Ensure predictable system behavior when processing and 13,28
displaying audio/video to minimize end user confusion
13.CP Provide ability to synchronize STU side application with 6.30, 8.01, 8.06, 9.26
audio/video
14. CP Support multi-channel audio 211,412,432
14.1 CP | Must support monophonic audio 2.11,4.12,4.37
11.2 CP | Must support stereophonic audio 4.12,4.38
15.CP Support multi-lingual audio 2.11,2.20;4.12,9.13, 9.13
16. EU Provide means to select specific (graphics) objects on the TV | 4.13,'4.14, 4.35, 6.06, 6]07, 6.08, 6.13,
screen 6.14,'6.15, 6.16, 6.17, 6|18, 6.19, 6.20,
6:29, 8.01, 8.02, 8.04, 805, 9.16, 9.17,
1f7. EU Provide option to the user to activate a application such as play 2.11, 2.12, 4.04, 4.08, 416, 4.17, 4.18,
along 4.19, 4.20, 6.06, 6.07, 6(08, 6.20
18. EU Application must be able to generate feedback on users’requestd01, 2.03, 9.01, 104.01} 104.02, 104.03
10. EU Provide means to navigate through a stack of information pages2.11,2.12, 4.29, 6.07, 616, 6.17, 6.18,
(Graphics, text, audio and video) 6.43,6.45
20. EU Provide means to access specific data fram the broadcast contehfl, 4.29, 6.07, 6.19, 6{20
2. EU 90% of entitlement requests shall bedfulfilled within 30 seconds| 2.03, 2.06, 2.07, 5.10
2. EU User terminal must be ease to use. 1.34, 6.01, 6.02, 6.03, 606, 6.07, 6.08,
6.09, 6.10, 6.21.1, 6.13,/6.15, 6.16,
6.18, 6.19, 6.24, 6.25, 626, 6.27, 6.29,
6.30, 6.31, 6.33, 6.34, 6[35, 6.37, 6.38,
6.39, 6.40, 6.44, 6.45, 6|46, 6.47, 7.07,
8.03,8.05, 9.01, 9.02, 9.03, 9.04, 9.05
9.14, 9.15, 9.17, 9.22, 9123, 10.01,
10.05, 11.08, 11.09, 11./10, 11.11,
21.01,12.02
2B3. EU User terminal must be easy to install 1.34
24. EU User should be able to identify the services that can be accesspd-34. 6.03, 6.04, 6.06, 6,07, 6.08, 6.11,
6.10, 6.21.1, 6.11, 6.47,/6.26, 6.27,
6.32, 6.36, 6.37
26. EU Rrovide fast, easy, cheap diagnostic means for the end user to| 3.02,13.42
distinguish receiver / STU side problems from incoming signal
problems.
2—EY—Provide fast-easy—cheap-fault diagnosisforthe-end-userto-helg3 02,1101 1103 1342
identify problems internal to the STU.
28. EU Provide simple, attractive, uniform user interface with easy 6.01, 6.02, 6.06, 6.16, 6.47, 6.24, 6.2%,
R ; : 6.26, 6.27, 6.28, 6.29, 6.30, 6.31, 6.32,
navigation (electronic program guide or EPG). 6.33. 6.34 6.35 6.36. 6.37. 638, 6.39.
6.40, 6.43
29. EU Provide a means for the STU user to enforce content access grpaf. 5.11,5.12,5.13, 5.14, 5.15, 5.18,
individual viewer basis (e.g., parental control) 5.19,5.20,5.21, 5.30, 5.31, 5.32, 11.04
30. EU Provide means to define and modify personal profile to affect whHa$7. 5.10, 5.13, 5.15, 5.19, 5.20, 6.03,
information is presented. 12.01,12.02, 13.36
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NReg. Description of user need or market requirement Reference to function table
31.IN Provide electronic or other means to send information from the| 5.33, 5.34
User to the Service provider so the User and Service provider ¢an
collaborate for access to some part(s) of the broadcast streams.
32.IN Support emergency alert messages 2.04,4.11,8.10, 8.11, 9.16,
33.IN Provide closed captions/subtitles. 2.11,4.12, 4.35, 8.01, 8.02, 8.03, 8.04,
9.14,9.15,9.16, 9.17
34. SP Provide one way datagram service 2.03,2.11,4.35
36. SP Provide data carousel functionality 1.23,2.01, 2.03, 2.04, 2.10, 2.11, 2.12,
4.38, 7.04, 8.01,
37. SH Provide appropriate interface to a scheduling facility for the seryit€2, 1.20, 1.23, 1.28, 1.29%.83, 3.01,
provider 6.14, 6.47, 6.36, 8.01, 8.06)19.33
38. SH Provide appropriate interface to an automation system to execiité27, 1.28, 1.29, 1133,2.01, 2.p3, 2.04,
schedules 2.07,2.10, 2.11{2y12, 3.01, 4.09, 4.11,
4.24, 4.28, 4:34,)8.01, 8.06, 8.07, 8.08,
8.09, 8.11)9'21, 13.33, 13.57
39. SK Provide appropriate interface to a Billing System 3.01¢3:02; 5.36, 5.32, 11.01, 11.03,
11.04)1.11, 11.12, 13.34, 13|35, 13.49
40. SH Provide appropriate interface to a Subscriber Management Sy§t@:®6. 3.01, 3.02, 5.10, 5.36, 7.p5, 7.06,
11.03,11.04, 11.06, 11.11, 12.p1, 12.02,
13.01, 13.37, 13.41, 13.46, 13|47,
13.49, 13.57
41.SP Provide appropriate interface to a fault detection systém 2.09, 2.10, 2.13, 3.01, 3.02
42. SH Provide capability for insertion of program matefialin compresge0l, 1.05, 1.06, 1.08, 1.16, 1.92, 1.28,
video stream (caveat statistical multiplexing) 1.29,3.01, 8.07, 8.08,
43. SH Permit downloading new or modified applications to end user | 2.09,2.10, 3.01,4.01, 5.09, 5.4, 7.03,
terminal in a secure manner 7.04,7.05,13.24,13.26 13.44
44. E4 Provide plug-and-play capability fofi¢onnection to in-home digital-02, 7.03, 7.04, , 13.60
consumer electronic equipment
45. SH Provide a mechanism to comply with customer request in ten | 2.06,9.01, 9.03, 10.01
second’s in case of a switched on return channel
46. SH The receiver / STU side must provide a data port for the pass | 7.02, 7.03, 10.02
through of broadeast information
47. E\ Provide means for user to acquire rights to access limited acces8-35
material
Functiopal Requirements
The firs] level architectural realization of a system to meet the above user and market requirements will use the
base DAVIC archrtecture of Servrce prowder Network, and Service Consumer The following funct|o s were
for this

archrtectural specrfrcrty Reference numbers in the table refer to those functrons

Table Al1-2 cites appropriate requirements from Table Al1-1 for each function. Because some requirements are

superordinate, and some subordinate, in general subordinate requirements are cited only when they are likely to

add a unigue constraint to the function implementation. Otherwise, super ordinate requirements only are cited.

Note that Functions do not necessarily implement the entire controlling Requirement.
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Table Al-2: Function requirements mapping to user and market needs

Ref. Description Table A1-1

CONTENT FUNCTIONS

1.01 |The system must support the delivery of content material from the Content|42
Provider to the Service provider via physical media.

1.02 |The system must support the delivery of content material from the Content| 37
Provider to Service provider via an electronic link.

1.05 |The system must support the delivery of content from the Content Provider 4@
Service provider as separate, distinguishable content item elements.

1.06 [Content item elements on the Service provider's system may be replaced yith
new versions.

1.08 |[Content item elements from a variety of content items may be packaged\togkther
and carried as one package from the Content Provider to the Service prov|der.

1.15 |[The Service provider must be able to authenticate the identity of'the Contertt
Provider.

1.16 |Transfer of material between a Content Provider and Sepvice provider sho{#®
have the possibility of being secure, using encryption orother techniques.

1.20 |The system must support the delivery of content niatefial in real-time from [B&
Content Provider, through the Service provider €0'the End User.

1.22 | The flow of content material in real-time may:be initiated by the Service |42
Provider or User.

1.23 |It must be possible for a Content Provider to automatically load content iten36, 37
elements into a Service provider's system.

1.26 |It must be possible for ContentiManagement system to grant or deny User|a¢gess
to content material.

1.27 |It must be possible for. Content Management system to employ embargo |1, 2, 38
dates/times to deny(and grant access to content material.

1.28 |It must be possible for Content Management system to cause the content {@bg37, 38
automatically deleted at a prescribed date and time.

1.29 |It must be possible for embargo and deletion dates/times to be set differently, id, 4, 37,42,
different areas. 38

1.30 |[lt-must be possible for Content Management Data to include copyright 6
information.

1.31 it must be possible for Content Managementdatatoinclude the rights to alier the
material.

1.32 |It must be possible for Content Management data to include the rightsto |1, 6
distribute the material.

1.33 |[It must be possible for Content Management system to include an extensihl, $at, 38
of features (e.g.. price, number of plays and ownership).

1.34 |One or more content item elements must be able to carry Navigation Data, 22,23,24

enabling End Users to locate content.
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1.35 |It must be possible for Content Navigation Data to carry a content label for| 6
unique identification of the content item.

1.36 |It must be possible for Content Navigation Data to include an extensible sgt3of
features (e.qg. title, rating, synopsis, producer, length, price, "attractors" likg stars
etc., presentation format and Content Provider name).

1.37 |The STU must be able to decode at least MPEG-2 TS MP @ ML 9

1.38 |Display normal and wide screen material on either normal or wide screen |11
displays

1.39 |Fhre-STo-mustbe-ableto-decode-and-display-43-and-+6-9-formats 16

1.41 |[The Content Management System must retain all appropriate information 8
respecting Intellectual Property Rights.
BIT TRANSPORT FUNCTIONS

2.01 |[The system should provide connection from the Service provider to the ST|9,418a36,38
specified bit-rate.

2.03 [[The system should enable transmission of control signals from the Servicel, 5, 18, 21,
Provider to a single STU destination (Unicasting). 34, 36, 38

2.04 |[The system should enable simultaneous transmission of bit-stream from Setyize32, 36,
Provider to selected multiple STU destinations (Multicasting). 38

2.05 ([The system should enable simultaneous transmission of bit;stream from Setyit8
Provider to all STU destinations (Broadcasting).

2.06 |[The system should provide a return channel from each STU to the Service| 1, 5, 21, 40,
Provider. 45

2.07 |[The system should provide a broadcast conttol channel from the Service |1, 5, 21, 38
Provider to all STUs.

2.09 |[The system should provide a dedicated control channel from the Service (41, 43
Provider to each STU.

2.10 ([The system should enable theltransportation of application program code ffom35, 36, 38
the Service provider to the"SFU. 41, 43

2.11 |[The system should enable the transportation of program content (audio, viggo7, 14, 15,
text, graphics etc.).and data from the Service provider to the STU. 17,19, 20,33,

34, 36, 38

2.12 |[The systenishiould enable the transportation of program service informatigri7,19, 36, 38
(Station (dentification, descriptive material about program content etc.)

2.13 |[The(transport link should provide error -resilience. 1,41

2.20 Support the transport of mu |Iti_|ing| 1al audio 15
NETWORK MANAGEMENT FUNCTIONS

3.01 |The system should allow operation, Administration, Maintenance & Provisipghidg, 38, 39,
functions required by Network Providers. 40, 41, 42, 43

3.02 | The system should signal faults and failures to Service providers and Netwa@ 27, 39, 40
Providers, and facilitate rapid recovery under such failure conditions. 41

SESSION FUNCTIONS

General
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4.01 |The Service provider should be able to download information to allow the $4%)
to locate material carried on a variety of media (including satellite, terrestrial and
cable delivery).
4.04 |Each application should be able to establish a communications session. |17
4.08 |[The application should be able to terminate a session in an orderly fashion.17
4.09 |The application should be able to reserve a session in advance. 38
4,11 |The application should be able to provide information to the user about the 38
reserved program timeslot, and to provide control and warning signals when
fFeetired:
4.12 | The application should be able to provide a range of choices of audio, vidgd4,15,33
textual and graphical quality and definition.
4.13 |An application should be able to dynamically change the quality of audio, itl6o,
text and graphics of an existing session during operation.
4.14 |A user should be able to request an application to change the quality_of aydi6,
video, text and graphics of an existing session during operation.
Session types
4.16 |A user should be able to suspend an active session. 17
4.17 |A user should be able to resume a suspended session. 17
4.18 |A user should be able to start another session during-suspension of a currght
session (e.g.. to use a navigation facility to access different program contept or to
run other applications).
4.19 |A user should be able to cancel a suspended session. 17
4.20 |It should be possible for a suspended‘session to be cancelled automaticallyl@fter
a timeout.
Content aspects of sessions
4.24 | The system should be able:to' encode content material. 1,5,6,9, 38
4.25 |The STU should be able_to decode content material. 1,5, 6,
4.28 |The system should be able to transfer audio-visual clip material. 38
4.29 |The system should be able to transfer still picture material. 19, 20
4.30 |The system-should be able to transfer a text description of audio-visual mgtérial.
4.32 |The-System should be able to transfer multi-channel audio material 14
4.33 [The system should be able to transfer text material 7
4.34.X/The system should be able to transfer motion audio-video material 38
4.35 |The system should be able to transfer graphics material 7,16, 33, 34
4.36 |The system should be able to transfer monophonic audio material 14.1
4.37 |The system should be able to transfer stereophonic audio material 14.2
4.38 |Provide data carousel functionality 36

ACCESS CONTROL FUNCTIONS

General
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5.03 |The system should provide effective, yet unobtrusive means to prevent 1,56
unauthorized access to the network.
5.04 |The system should provide means to prevent unauthorized access to Servite5
Provider by STUs.
5.05 |The system should provide means to prevent unauthorized access to the $T\b, 6
5.06 |The system should provide means to prevent unauthorized access to Senfite5
Provider by Content providers.
5.07 |The system should provide means to limit access to certain contentand |1, 2, 3, 4, 4.1,
ppheations-onthe-Server 5
5.09 |[The system should provide means to protect against viruses etc. 5, 43
5.10 [|A Service provider should be able to dynamically authorize or deny accesq19 6, 2, 3,4,
services according to contract with customer. 4.1, 21,29,
30,040,
5.11 [|A system needs to provide means to authenticate the identity of Service ,¢{5, 6, 29
Provider.
5.12 ||A Service provider must be able to authenticate the identity of the user. |1, 5, 6, 29,40
5.13 ||A Service provider must be able to utilize a user's identity to select a partigdlas, 29, 30,
User Profile. 40
5.14 |[The system should provide the means by which a custemer account may djpky,t29
several users, each to be separately identified with adifferent service level (for
lexample parents / children).
5.15 |[Each customer account may apply to several Users, each to be separately|1, 29, 30
identified with a different User Profile (covering preferences, shoe sizes etc¢.).
5.18 |[The system should support and control Conditional Access services. 1,5, 29
5.19 |[The account owner should have thelability to control access to material by|1, 29, 30, 40
subsidiary users of the same accQunt.
5.20 Users should be able to eontrol access to certain applications and content.1, 2, 3, 4, 6,
29, 30, 40
5.21 ([The system should-provide means for the Service provider to control access, 2, 3, 29, 40
services according-to credit status and payment history. (or customer
characteristics)
5.23 |[The systent.should enable Access Control limits to be dynamic (for exampl|d,, 40, 4, 18,
eak/off.peak hours) 31
5.24 |[The system should facilitate the non-repudiation of downloaded data. 43
|IPR :\t:pnr"rt:
5.25 |The system should provide means to control access to copyright material |1, 6
(applications, program content etc.).
5.26 |The system should provide means to generate records of usage of copyrigtt, 6, 40
material to facilitate payment.
5.28 |The system should include mechanisms to prohibit copies of material beingiméde

if not authorized.
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5.29 |The Service provider should be able to control access to material in given |1, 2, 40, 6
geographical areas (e.g. local football match not available in real time to afea
from which spectators will be drawn).
Authorization

5.30 |The system should provide means to enable the user to authorize the suppBQof
Service provider-delivered services (applications, VoD etc.).

5.31 |The system should provide means to enable a user to authorize the supply bf5, 29, 40
goods and services.

5.32 |The system should provide means to enable a user to authorize payment ¢5g88ds
and services.

5.33 |The system should provide means to enable a user to arrange for delivery &1
goods and services (not necessarily to user's address).

5.34 |The system should provide a secure validation system for financial transagtgins
(such as the transmission, reception, validation and transfer to third partie$ of
electronic signatures).

5.35 |Provide means for user to acquire rights to access-limited contept 48

5.36 |The system should allow secure access to customer databases-at service [Fp8iiet0
premises

5.37 |The system should allow secure access to user profilé.data. 5, 30, 40

5.38 |The system should provide means to prevent unwanted material from beingdl, 3, 5
received by the user.
NAVIGATION FUNCTIONS
General

6.01 |Set-top units should offer a start-up function to allow user to make initial ch@i2e28
of service or application.

6.02 | Set-top units should offer other\menus as a result of subsequent user compaana&r
system response.

6.03 |The system should offer equally easy access to the full range of available 522yi2é, 28
Providers.

6.04 |The system should permit a Service provider to present a range of serviceg2and
products to théyuser.

6.05 |[The systeniShould permit the user to create and maintain a list of favorite Ba&&s
(Services Providers and Services frequently used).

6.06 |[The-user should be able to find/choose/select an application using a naviggsioh6, 17, 22
system. 24, 28

6.07>~"1 The user should he able to find/choose/select a content item nsing a navigeRiole 17 _19
system. 20, 22, 24, 28

6.08 |[The user should be able to find/choose/select a product/service usinga |3, 16, 17, 22,
navigation system. 28, 24

6.09 |Navigation systems should permit Service providers to identify the commerdiap2
conditions (cost etc.) of applications delivery to users.

6.10 |Navigation systems should permit Service providers to identify the commerdial2, 24

conditions (cost etc.) of content delivery to users
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6.11 |Navigation systems should permit Service providers to identify the commerdiab, 24
conditions (cost etc.) of product/service delivery to users.

6.12 |Navigation system should permit the prices of a given application, content j#&on,
product or service to vary with time.

6.13 |Navigation systems should permit the user to select the language used for| 16, 22, 28
presentation of menus, functions and options.

6.14 |Navigation systems should offer each Service provider the opportunity to qr&éte8, 37
an individual "look and feel" to the services.

6.15 |Nevigatier-systems-should-offerthedserasetofconsistentorobriotscoht®l22 28
and tools in order to facilitate easy operation and migration.

6.16 |[Navigation systems should be able to display a single screen image which|16, 19, 2228
comprises a "mosaic” of still or moving pictures.

6.17 |[Navigation systems should be able to display a multitude of independent ink@&9
objects as a "mosaic” of still or moving pictures.

6.18 |[Navigation systems should be able to display options for selection as a mgil6019, 22, 28
textual items.

6.19 |[Navigation systems should be able to recognize that a selection-has been rh&dgap, 22, 28
and which item from the available options has been selected.

6.20 |[Navigation systems should be able to trigger the launch ofthe selected itepi.6, 17, 20, 28

6.21 |[The system should allow Navigation systems to optinjize the choices presefted
to the user.

6.211 Navigation system must only present material available for viewing (e.g. re5£e3§t4 29 24

"=+~ |regional blackouts) Zé A

AV program aspects

6.24 |[The system should enable the use of Electronic Program Guides to plan pr@graid, 28
content selection.

6.25 |[The system should permit personally tailored Electronic Guides 22,28, 40

6.26 |[The system should permit the user to select a content element for immedidt22, 24, 28
consumption using an Electronic Program Guide.

6.27 |[The system should permit the user to select a content element for future (22, 24, 28, 37
consumption using an Electronic Program Guide.

6.28 |[ElectronicProgram Guides may be user driven by date/ time/ source/ progran#, 28
type, etc.

6.29 |[Electronic Program Guides may present information as text, graphics, aud|@ 022, 28
video.

6.30 |Electronic Program Guides should support the categorization of material by3, 4, 13, 22,
program-type (e.g. Sports). 28

6.31 |Electronic Program Guides should support the inclusion of additional 3,4,22,28
information (e.g. cast lists).

6.32 |The system should include means to allow Content providers to supply 24, 28, 37, 40

information to support Electronic Program Guides.
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6.33 |Electronic Program Guides should permit content presentation format and |3, 22, 28
resolution to be described.

6.34 |Electronic Program Guides should permit the use of a customized filter to |2, 4, 22, 28
prevent display of unwanted material. (e.g. regionally blocked out programg)

6.35 |Electronic Program Guides should permit users to select content material bg, 4, 22, 28
rating.

6.36 | The system should permit a user to review the available combinations of detiteR8, 37
dates/times and prices.

6.3F—Fhesystemshotid-permit-atsertoreview-the-avaltable-eombinationsof—22 24284
presentation format/resolution and prices.

6.38 |The system should enable a Service provider to be able to display the timg 22, 28
interval between consecutive copies of content (e.g. for NVoD).

6.39 |[The system should enable a user to review lists of content items booked 22, 28
advance.

6.40 |[The system should enable a user to cancel a content element iteni booked 22, 28
advance.

6.43 | The system should permit the user to browse through any audio-visual clipsl9,28

6.44 |The system, when NVoD content viewing has been paused, should enable 22e
display of the time remaining before viewing may recofnmence.

6.45 |The system should facilitate the display of lists anymultiple pages. 19, 22, 28

6.46 |85% of the users must be able to use 75% of the user terminal functions wjigiin 28
minutes without reading an instruction manual

6.47 |The system should permit the use of:Electronic Program Guides for currentzih®4, 28, 37
future events.
APPLICATION LAUNCH
General

7.02 | The system should provide the means to transfer data (executable code, fild4 e46)
to ancillary equipment.connected to the STU (Computer, Printer, Games
Machine etc.).

7.03 | The system should provide the means to select and download platform- |43, 44, 46
independent ‘application programs to the STU.

7.04 | The system should provide the means to select and download platform- |36, 43, 44
independent application programs to the STU (e.g. Java classes)

7.05 }The system should provide the means to select and download platform- |43, 40
dependent application programs (outside the scope of DAVIC) to the STU,

7.06 | The system should enable an STU-specific application program (outside tH€0
scope of DAVIC) to be launched on the STU.

7.07 | The system should enable the STU to automatically identify and preload |22, 28
channels and services available on cable, satellite and terrestrial networks
MEDIA SYNCHRONIZATION LINK FUNCTIONS

8.01 |The system should enable media components, which may be delivered anl8totéd 33, 36
separately to be presented in a synchronized manner. 37, 38

8.02 |The system should enable text and graphics to be scrolled on the screen Withib6a 33

defined window size.
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8.03 |The system should enable text and graphics windows to be repositioned dufintg, 22, 33
the program.
8.04 |The system should enable text and graphics displays to be transparent or £6]bf83
as defined by the program content.
8.05 |[The system should provide the means to cue user activity (e.g. a moving qurpg2, 28
a bouncing ball, or a moving color change).
8.06 |The system should enable the transfer and subsequent synchronization of|i&dsy, 38
components.
8.07 |Fhesystemshotidpermitinsertionpoints-to-be-defired-withincontentto-epehi8s
sequential media components to be synchronized (e.g. advertisements).
8.08 |[The system should enable the sequential components inserted at the 42, 38
synchronization points to change.
8.09 |[The system should enable one application to launch another (e.g. advertise38enhts
roviding links to Home Shopping).
8.10 ([The system should provide the means by which users may be linked in regl3#ne
to a general broadcast message.
8.11 |[The system should allow linkages to general broadcast messagesto be red@nal)\38
focused.
APPLICATION CONTROL FUNCTIONS
9.01 [|A user should be given visual/audio feedback within 250ms whenever an |18, 22, 28, 45
application control function is utilized.
9.02 |[The STU should provide at least a defined set of\user-activated command [ X2ys"
(e.g. on a remote control, keyboard etc.).
9.03 |[The STU should provide direct selection of.iany "broadcast" channel within{45, 22
300ms.
Functions operating on Linear Material
9.04 |[The user should be able to start'and stop the presentation of the material. |22
9.05 |[The user should be able to\pause (with frame freeze) and resume the pred@aation
of the material.
9.13 |[The user should be-able to choose the language for the audio presentation Ifom
those available.
9.14 |[The user sheuld be able to choose whether the material is presented with |22, 33
subtitles ovéerlaid on the picture.
9.15 |[The user should be able to choose the language for the presentation of sulRi2le33
and other text from those available.
9.16 he system should be able to present additional overlaid text/graphics, eithér 16, 32, 33
application demanded or user-selected (e.g. optional supplementary information
for the hearing impaired or lyrics for Karaoke-on-Demand).
9.17 |The STU should present the user with options for presentation for subtitleq Text6, 22, 33
and graphics (e.g. position, font, size and style).
Parallel Stream material
9.21 |The system should enable the use of content material comprised of linked | 38
objects, in which one object may link to two or more objects (e.g. sad/happy

ending to a movie).
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9.22 |The system should allow the end-user to select the link utilized at a decisig22
point.

9.23 | The system should enable the use of multiple related parallel broadcast sti@@ms,
offering the user the ability to select between these streams.
Games

9.26  |Provide the ability to synchronize STU applications with the audio/video st{d&m
PRESENTATION CONTROL FUNCTIONS

10.01 |A user should be given visual/audio feedback within 250ms whenever a |22, 45
presentation control function is utilized.

10{02 [The system should permit the user to make hard copy from the application,46
subject to copyright controls.

10{03 |The receiving site will contain an appropriate user interaction device able t08+9
invoke all functionality

10{04 |Display normal and widescreen material on either normal or widescreen dighlaysl, 22
USAGE DATA FUNCTIONS

11401 |The system should provide a standard interface to external agencies and g§@siems
to permit access to Usage Data for Billing, Service Monitoring~and Royalty
purposes.

11103 |The system should record use of network, Server andcontent resources. |27, 39, 40

11404 |The system should be able to track use by different users within one custof2ér 39, 40
account (e.g. parents/children).

11106 |The system should be able to track the use of Copyright (IPR) material. |40
Real-time pricing functions

11107 |The system should enable Service previders to offer flexible charging strugtires
to individual users.

11108 |The system should enable a-user to be advised of the duration of free viewi?g
time before charging starts.

11109 |The system should gnable users to cancel viewing within free time, and to| 22
precept default action’at end of free time.

11110 |The user shouldbe able to see the cost of current or just-finished transacti@®or
service.

11111 | The syStem should enable the user to be able to obtain information on the 82139, 40
date-credit limit and bill liabilities.

11112 fThe system should allow a Service provider to obtain information on bill |3
liabilities.
USERPROFILE FUNCTIONS

12.01 |The system should enable the creation of personal profiles for user(s) that|2202&, 30, 40
preferences (e.g. shoe size for applications such as teleshopping).

12.02 |The system should support portable user profiles (e.g. smart card or central2,30
database).
SECURITY FUNCTIONS

13.01 [The system should enable the reporting of distribution and Usage Data to pg, 40

protected
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