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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
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nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

Id of information technology, ISO and IEC have established a joint technical committee, ISO/IEC
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nal Standard ISO/IEC 16500-3 was prepared by DAVIC (Digital Audio-Visual Council) and was ad
b PAS procedure, by Joint Technical Committee ISO/IEC JTC< ,)Information technology, in parallel
by national bodies of ISO and IEC.

16500 consists of the following parts, under the general title Information technology — Generic
ual systems:

1: System reference models and scenarios

2: System dynamics, scenarios and protocel requirements
3: Contours: Technology domain

4: Lower-layer protocols and<physical interfaces

5: High and mid-layer protacols

6: Information representation

7: Basic secdurity'tools

8: Management architecture and protocols
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Annexes
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A and B form a normative part of this part of ISO/IEC 16500.
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Introduction

ISO/IEC 16500 defines the minimum tools and dynamic behavior required by digital audio-visual sy
end-to-end interoperability across countries, applications and services. To achieve this interoperabi

stems for
lity, it defines

the technologies and information flows to be used within and between the major components of generic digital
audio-visual systems. Interoperability between these components and between individual sub-systems is assured
through specification of tools and specification of dynamic systems behavior at defined reference points. A
reference point can comprise one or more logical (non-physical) information-transfer interfaces, and one or more

physical signal-transfer interfaces. A logical interface is defined by a set of information flows and as

sociated

protocol stacks. A physical interface is an external interface and is fully defined by its physical and electrical
characteristics. Accessible reference points are used to determine and demonstrate compliance of a digital audio-

visual subsysten with this intemational standard.

A summary of each part follows.

ISO/IEC 16500-1 (DAVIC 1.3.1a Part 2) defines the normative digital audio-visual systems technicg
It provides a vocabulary and a Systems Reference Model, which identifies specific functianal blocks
information flows, interfaces and reference points.

ISO/IEC 16500-2 (DAVIC 1.3.1a Part 12) defines system dynamic behavior and physical scenarios
locations of the control functional entities along with the normative protocols needed to support the
behavior. It is structured as a set of protocol walk-throughsdAmplication Notes” that rehearse both the
state and dynamic operation of the system at relevant reference points using specified protocols. D
dynamics are given for the following scenarios: video on demand, switched video broadcast, intera
broadcast, and internet access.

ISO/IEC 16500-3 (DAVIC 1.3.1a Part 14) provides the normative definition of DAVIC Technology G
These are strict sets of Applications, Functionalities and Technglogies which allow compliance and
criteria to be easily specified and assessed. This part of ISO/fEC 16500 contains the full details of t
These are the Enhanced Digital Broadcast (EDB) and Interactive Digital Broadcast (IDB). ISO/IEC

specifies required technologies and is a mandatory compliance document for contour implementatig

ISO/IEC 16500-4 (DAVIC 1.3.1a Part 8) defines the-toolbox of technologies used for lower layer pr
physical interfaces. The tools specified are those, required to digitize signals and information in the

| framework.
and

It details the
Kystems
steady
btailed
Ctive

ontours.
conformance
Vo contours.
| 6500-3

ns.

ptocols and
Core Network

and in the Access Network. Each tool is applicable at one or more of the reference points specified
Delivery System. In addition a detailed specification is provided of the physical interfaces between

within the
he Network

Interface Unit and the Set Top Unit and of the physical interfaces used to connect Set Top Boxes tq various
peripheral devices (digital video recorder, PC, printer). The physical Delivery System mechanisms ihcluded are

copper pairs, coaxial cable, fiber, HEC, MMDS, LMDS, satellite and terrestrial broadcasting.

ISO/IEC 16500-5 (DAVIC 1.3.1a Part 7) defines the technologies used for high and mid-layer protofols for
ISO/IEC 16500 digital audio=visual systems. In particular, this part defines the specific protocol stagks and
requirements on protocolsiat specific interfaces for the content, control and management informatign flows.

ISO/IEC 16500-6 (DAVIC 1.3.1a Part 9) defines what the user will eventually see and hear and witl what

quality. It specifies the-way in which monomedia and multimedia information types are coded and e
This includes thezdefinition of a virtual machine and a set of APIs to support interoperable exchangg
code. Interopetability of applications is achieved, without specifying the internal design of a set top

normative Reference Decoder Model which defines specific memory and behavior constraints for ¢
decoding-~Separate profiles are defined for different sets of multimedia components.

ISOAEE 16500-7 (DAVIC 1.3.1a Part 10) defines the interfaces and the security tools required for
ISO/IEC 16500 system implementing security profiles. These tools include security protocols which

xchanged.

p of program
init, by a
bntent

Aan
operate

across one or both of the defined conditional access interfaces CAO and CA1. The interface CAOQ is

to all security

and conditional access functions, including the high speed descrambling functions. The interface CAl is to a
tamper resistant device used for low speed cryptographic processing. This cryptographic processing function is

implemented in a smart card.

ISO/IEC 16500-8 (DAVIC 1.3.1a Part 6) specifies the information model used for managing ISO/IEC 16500
systems. In particular, this part defines the managed object classes and their associated characteristics for
managing the access network and service-related data in the Delivery System. Where these definitions are taken
from existing standards, full reference to the required standards is provided. Otherwise a full description is

integrated in the text of this part. Usage-related information model is defined in ISO/IEC 16500-9.
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ISO/IEC 16500-9 (DAVIC 1.3.1a Part 11) specifies the interface requirements and defines the formats for the
collection of usage data used for billing, and other business-related operations such as customer profile
maintenance. It also specifies the protocols for the transfer of Usage Information into and out of the
ISO/IEC 16500 digital audio-visual system. In summary, flows of audio, video and audio-visual works are
monitored at defined usage data collection elements (e.g., servers, elements of the Delivery System, set-top
boxes). Information concerning these flows is then collected, processed and passed to external systems such as

billin

Add

g or a rights administration society via a standardised usage data transfer interface.

itional Information

ation is

ISO
prov
for i

ISO
proy
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used to define the normative contour technology toolsets provided in ISO/IEC 16500-3.

DAV
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how|
tran
appl
netw
local
Con
norn

DAV
tech

I . Th 104 . H I Lo LD + I +lo it %+ | Al £ H-Y 3
< 11\ LTOJVUL 10 All abbUlII'J(]I Iylllu reormnmneal I\CIJUI G T UTUICT AT uiurar AaAirmiu CuTtimuTITTianc e mimorTTTi

ided in other non-normative parts of DAVIC 1.3.1a (1999). A summary of these documents is inclds
pformation.

IEC TR 16501 (DAVIC 1.3.1a Part 1) provides a detailed listing of the functionalities required-by use
iders of digital audio-visual applications and systems. It introduces the concept of a contour and defi
(Interactive Digital Broadcast) and EDB (Enhanced Digital Broadcast) functionality regquirements whi

IC 1.3.1a Parts 3, 4 and 5 are DAVIC technical reports. They provide additional architectural and ot

to load an application, once created, onto a server and gives information”and guidance on the protg
Emitted from the set-top user to the server, and those used to control the“set-up and execution of a s
cation. Part 4 provides an overview of Delivery Systems and describes’instances of specific DAVIC
orked service architectures. These include physical and wireless networks. Non-networked delivery

sumer systems architecture and a description of the DAVIC Set Top reference points defined elsewh
native parts of the specification.

IC 1.3.1a Part 13 is a DAVIC technical report, which provides guidelines on how to validate the syst
nology tools and protocols through conformance and./ or interoperability testing.

storage physical media like discs, tapes and CD-ROMS) are 10t specified. Part 5 provides a Servicg
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Information technology — Generic digital audio-visual systems — Part 3:
Contours: Technology domain

1. Scope

This part of ISO/IEC 16500 on “Contours: Technology Domain” describes the system functions and
tools relevant to the Contours defined in ISO/IEC TR 165001. A goal of this part of ISO/IEC 16500 i
implementers to those parts of ISO/IEC 16500 which are relevant for the implementation of the syst

DAVIC
s to guide
ems in each

Comtourandtoshow the refatiom betweernmthe various toots—Another goatof thisspecificatiom s tos
specific DAVIC tools have to be implemented to realize interoperable system components.

As the underlying trade-off between system component cost and service revenue may yary considg
geographical location and time, this trade-off is deemed to be outside of the scope of DAVIC and h¢
detailed “micro profiling” of the tool set needs to be agreed upon between the varigus’parties involvj
realization of a system. An STB that is fully interoperable with, for example, Enhanced Broadcast S
a certain geographical area, can be designed by implementing all defined DAVIC tools used by the
Broadcast Services in that area.

In order to assist the above mentioned micro-profiling activity the DAVIC tools relevant to a specific
have been structured in the following way. A collection of DAVIC.tools (sub/clauses of ISO/IEC 165
together realize a complete system function (e.g., the reliableltransmission of synchronized multime
information) are grouped together. The group is identified as“system function”. For each of these g
overall informative description is given and a table listing-in*detail the included DAVIC tools. For the
dependencies are indicated if applicable. The functionahrequirements derived from the User & Mar
a contour (see ISO/IEC TR 16501) are fully mapped-to the above list of system functions.

2. Normative references

The following normative documents contain provisions which, through reference in this text, constit
provisions of this part of ISO/IEC 16500. For dated references, subsequent amendments to, or revi
these publications do not apply. However, parties to agreements based on this part of ISO/IEC 165

tate which

rably, e.g., by
bnce a more
ed with the
brvices within
Enhanced

Contour

00) which

dia

Foups an
tools

et Domain of

te
sions of, any of
00 are

encouraged to investigate the, possibility of applying the most recent editions of the standards indic@ted below.

For undated references, theflatest edition of the normative document referred to applies. Members
maintain registers of currently valid International Standards. The Telecommunication Standardizatig
(TSB) maintains a list.of eurrently valid ITU-T Recommendations.

2.1
1.

IdenticaPRecommendations | International Standards
ITU-T Recommendation H.222.0 (1995) | ISO/IEC 13818-1: 1@@6rmation technology—Ger
coding of moving pictures and associated audio information: Sy¢iots: known as MPEG-2).
ISO/IEC 13818-1/Amendment 1: 19 egistration procedure for “copyright identifier”.

« ISO/IEC 13818-1/Amendment 2: 19 egistration procedure for “format identifier”.

pf ISO and IEC
n Bureau

eric

ISOUEC 138

ITU-T Recommendation H.262 | ISO
moving pictures and associated audio information: Vigate: known as MPEG-2).

ISO/IEC 13818-2 /Amendment Registration procedure for "copyright identifier".

2.2

The following Recommendations or International standards have equivalent technical content:

Similar Recommendations | International Standards

© ISO/IEC 1999 - All rights reserved
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1. ITU-T (CCITT) Recommendation X.208 (1988pecification of Abstract Syntax Notation One (ASN.1)
| ISO/IEC 8824: 1990nformation technology — Open Systems Interconnection — Specification of
Abstract Syntax Notation OfASN.1).

2. ITU-T (CCITT) Recommendation X.209 (1988pecification of Basic Encoding rules for abstract
syntax notation one (ASN.[LISO/IEC 8825: 1990nformation technology — Open Systems
Interconnection — Specification of basic encoding rules for Abstract Syntax Notation One (ASN.1).

3. ITU-T Recommendation X.218 (199%eliable transfer: model and service definitijon
ISO/IEC 9066-1: 1989dnformation Processing Systems — Text Communication — Reliable Transfer —
Model and service definition for the Association Control Service Element.

4. ITU-T (CCITT) Recommendation X.219 (1988gmote operations: Model, notation and service

2.3

1394

App

ATM

ATS

CEN

DVEH

definition] ISO/IEC 9072-1: 198Mformation processing systems—Text communication—Remote
Operations—Modet, motatiormand-service defimitior:

Additional References

I Trade Association

1. AV/DICS Specification for AV/C Digital Interface Command Set, September 13, 1996.
available at http://firewire.org/abouttech/specifications/1394 AVC.pdf

e Computer Inc.

1. AIFF-C Audio Interchange File Format, version C, A revisionallewing for Compression.
(Note: Required specification is provided in ISO/IEC 16500-6"Annex B. AIFF is also available at
http://www.apple.com/quicktime/developers/ffda.html.)

(Asynchronous Transfer Mode) Forum

1. af-phy-0017.000 UTOPIA: an ATM-PHY Interface Specification, Level 1, Version 2.01, March 21,
1994.available at ftp:/ftp.atmforum.com/pub/approved-specs/ af-phy-0017.000.pdf

C (Advanced Television Systems Committee)

1. ATSC A/52:Digital Audio Compression Standard (AC-3).
available at ftp://ftp.atsc.org/pub/Standards/A52

ELEC (Comité Européen-de Normalisation Electrotechnique)

1. CENELEC EN 50221Common Interface for Conditional Access and other Digital Video Decoder
Applications.

(Digital Video.Broadcasting)
1. DVB-A007 seeETSI ETR 289
D, DVB Document A01GeeCENELEC EN 50083-9
BC~DVB Blue Book A017seeCENELEC EN 50221

ETSI (European Telecommunications Standards Institute)

2

1. ETR 162 (October 1995pigital broadcasting systems for television, sound and data services:
Allocation of Service Information (SI) codes for Digital Broadcasting (DVB) systems.

2. ETR 211 Digital broadcasting systems for television, sound, and data services; Guidelines for the
usage of Service Information (SI) in Digital Video Broadcasting (DVB) systems.

3. ETR 289 (October 1996Bupport for use of Scrambling and Conditional Access (CA) within Digital
Broadcasting Systems.

DAVIC 1.3.1a Part 14 (1999) © ISO/IEC 1999 - All rights reserved
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4. ETS 300 421 (December 199Digital broadcasting systems for television, sound and data services;
Framing structure, channel coding and modulation for 11/12 GHz satellite services.
5. ETS 300 468 (January 199Bpecification for Service Information (SI) in DVB Systems.
e Informative Annex CConversion Between Time and Date Conventions
6. ETS 300 472 (October 199®)jgital broadcasting systems for television, sound, and data services;
Specification for conveying ITU-R System B Teletext in Digital Video Broadcasting (DVB) bitstreams
7. ETS 300 743Digital Video Broadcasting (DVB), DVB subtitling
8. ETS 300 777-2Use of Digital Storage Media Command and Control (DSM-CC) for basic multimedia
applications.
LEC Untarnational Cloactrat chinical Caoanara iaaian)
T\ \II IMOCTTTAUIUTTAT LTC Ulrute Urimmnmoear uUittinTimoorul I}
1. IEC 61883-1:199,/Digital Interface for Consumer Electronics Audio/Video Equipment —General.
2. |EC 61883-4:1997Digital Interface for Consumer Electronics Audio/Video Equipment<~MPHEG-2 TS

IEEE (Institute of Electrical and Electronics Engineers)
1.

Internet Society
1.

gk~ wDbN

ISO (International Organization for Standardization.» " )

Data Transmission.

IEEE 13941995 Standard for a High Performance Serial Bus, August, 2996

RFC 768, J. Postdlser Datagram Protocol (UDP))8/28/1980(STD-6).
RFC 791, J. Postditernet Protocol (IP Addressing)9/01/1981 (STD-5).
RFC 793, J. Postelransmission Control Protocol (TCR)9/01/1981 (STD-7).
RFC 1662, W. Simpso®PP in HDLC-like Framing0%/21/1994 (STD-51).
RFC 1700, J. Reynolds, J. Postedsigned Numherg0/20/1994 (STD-2).

1. 1S0 639,Codes for the representation@f'names of languages.

2. 1SO 3166,CCodes for the representation of names of countries.

3. IS0 8859-1:1987nformation technology - 8-bit single-byte coded graphic character sets — Part 1:
Latin alphabet No. 1.

ISO/IEC

1. ISO/IEC 7816-1:198dentification cards - Integrated circuit(s) cards with contacts - Part 1: Physical
characteristics.

2. ISO/IEC 7816-2:1988dentification cards - Integrated circuit(s) cards with contacts - Part 2:
Dimensiens-and location of the contacts.

3. ISO/IEC)7816-3:1989dentification cards - Integrated circuit(s) cards with contacts - Part 3:
Electtonic signals and transmission protocols.

4. 4SO/IEC 7816-4:1999dentification cards - Integrated circuit(s) cards with contacts - Part 4:
Interindustry commands for interchange.

5. ISO/IEC 7816-5:1994dentification cards - Integrated circuit(s) cards with contacts - Part 5:
Numbering system and registration procedure for application identifiers.

6. ISO/IEC 7816-6:199ddentification cards - Integrated circuit(s) cards with contacts - Part 6:
Interindustry data elements.

7. 1SO/IEC 10646-1information technology - Universal Multiple-Octet Coded Character Set (UCS), Part
1: Architecture and Basic Multilingual Plandalso known as Unicode).

8. ISO/IEC 11172-2:1993nformation technology—Coding of moving pictures and associated audio for
digital storage media at up to about 1,5 Mbit/s—Part 2: Vifiéate: known as MPEG-1).

9. ISO/IEC 11172-3:1993nformation technology—Coding of moving pictures and associated audio for

digital storage media at up to about 1,5 Mbit/s—Part 3: Afbliote: known as MPEG-1).

© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 14 (1999) 3
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10.

11.

12.

13.

14.

ISO/IEC 13522-5:1991nformation technology—Coding of Multimedia and Hypermedia Information—
Part 5: Support for Base-Level Interactive ApplicatigN®te: known as MHEG-5).

ISO/IEC 13522-6Information technology - Coding of multimedia and hypermedia information (MHEG)
- Part 6: Support for Enhanced Interactive Applications.

ISO/IEC 13818-6lnformation technology—Generic coding of moving pictures and associated audio
information—Part 6: Extensions for DSM-CC.

ISO/IEC 13818-9:1998nformation technology—Generic coding of moving pictures and associated
audio information—Part 9: Extension for real-time interface for systems decoders.

ISO/IEC 14750]nformation technology -- Open Distributed Processing - Interface Definition
Language.

ITU{R (International Telecommunications Union - Radiocommunication Sector)

1.
D

ITUAT (International Telecommunication Union - Telecommunication Standardizatian Sector)

1.

D.
B.

OMG (Object Management Group)

1.

PCNICIA (Persanal Computer Memory Card International Association)

1.

ITU-R BT.601-4,Encoding parameters of digital television for studios.

ITU-R BT.709-1,Basic parameter values for the HDTV standard for the studio and for internationgl
program exchange.

ITU-R BT.1208,Video coding for digital terrestrial television broadcasting.

ITU-T Recommendation E.164 /1.331 (19%ymbering plan for the ISDN\era.
ITU-T Recommendation 1.361 (199B}ISDN ATM layer specificationg

ITU-T recommendation V.22 (1988)200 bits per second duplex modem standardized for use on the
general switched telephone network and on point-to-point 2-wire‘leased telephone-type circuits.

ITU-T Recommendation V.22 bis (1982400 bits per second duplex modem using the frequency
division technique standardized for use on the general.switched telephone network and on pointtto-point
2-wire leased telephone-type circuits.

ITU-T Recommendation V.32 (1993),family of 2-wire, duplex modems operating at data signaling
rates of up to 9600 bit/s for use on the generalswitched telephone network and on leased telephone-type
circuits.

ITU-T Recommendation V.32 bis (1998 duplex modem operating at data signaling rates of up tq
14400 bit/s for use on a general switched telephone network and on leased point-to-point 2-wire
telephone-type circuits.

ITU-T Recommendation V.34 (19943, modem operating at data signaling rates of up to 28800 bitfs
for use on the general switched.telephone network and on leased point-to-point 2-wire telephong-type
circuits, version September. 1994, published December 1994.

Common Object'Request Broker: Architecture and Specification, version 2.1 AugugiNti8:7known|
as OMG CORBA™2.1).

Persanal Computer Memory Card International AssociaB@nhCard Standard, Volume 2 - Electrical
Specification February 1995.

Personal Computer Memory Card International AssociaR@hCard Standard, Volume 3 - Physical

< £ bHanlaoheiian 1Q0Q0

\JpecilicaLiGI,l T eul \® o) y LIII.
Personal Computer Memory Card International AssociaB@ Card Standard, Volume 4 - Metaformat
Specification February 1995.

Philips Semiconductor B.V.

1.

Philips Semiconductor Specificatiofhe FC-bus and How to Use It (Including Specificatiori§)95.
Update, released April 1995, by Philips Semiconductor, Document number 9398-393-40011

4 DAVIC 1.3.1a Part 14 (1999) © ISO/IEC 1999 - All rights reserved
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SMPTE (Society of Motion Picture & Television Engineers)

1. SMPTE 274MseeANSI SMPTE 274M-1995
2. SMPTE S17.392eeANSI SMPTE 296M-1997

W3C (WorldWide Web Consortium)

1. HTML 3.2, HyperText Mark-up Language reference specification, 14-Jan-1997

3. Definitions

For the purposes of this part of ISO/IEC 16500, the definitions given in other parts of ISO/IEC 16500 apply.

4.  Acronyms and abbreviations

This clause defines the acronyms and abbreviations used in this part of ISO/IEC 16500. Annex B o

16500-1 defines acronyms and abbreviations used within ISO/IEC 16500.

AAL ATM Adaptation Layer

AC-3 ATSC A52 Audio

AFI Authority and Format Identifier

AIFF Audio Interchange File Format

ANSI American National Standards Institute

API Application Programming Interface

ASCII American Standard Code for InformatiofnExchange
ASN.1 Abstract Syntax Notation 1

ATM Asynchronous Transfer Mode

ATSC Advanced Television Systems Committee
AWG American Wire Gauge

B-ISDN Broadband Integrated Services Digital Network
BER Bit Error Ratio

BNF Backus-Naur Format

bslbf bit string left bit first

BW Bandwidth

CA Conditional Access

CATV Community/Antenna TeleVision

CBD Connection Block Descriptor

Cl Content/ltem

CIE Content Item Element

CLUT €olor LookUp Table

CMB CRC Message Block

CMIP Common Management Information Protocol
CMISE Common Management Information Service Element
CMSL Content Metadata Specification Language
CORBA Common Object Request Broker Architecture
CPS Content Provider System

CRC Cyclic Redundancy Check

Ccw Control Word

DFP Downstream Frame Period

DIS Draft International Standard

Dttt Data tinmk tayer

DS Downstream

DSM-CC Digital Storage Media - Command and Control
DSM-CC U-N Digital Storage Media - Command and Control User-to-Network
DSM-CC U-U Digital Storage Media - Command and Control User-to-User
DTS Decoding Time Stamp

DVB Digital Video Broadcasting

DVB-SI DVB - Service Information

ECM Entitlement Control Message

EMM Entitlement Management Message
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EPG Electronic Program Guide

ESC End Service Consumer

ESCS End-Service Consumer System

ESF Extended SuperFrame

ESP End Service Provider

ESPS End-Service Provider System

ETR European Telecommunications Recommendation
ETS European Telecommunications Standard

ETSI European Telecommunications Standards Institute
FEC Forward Error Correction

FIFO First In First Out

fpvsbf floating point value sign bit first

GIOP Generic Inter-ORB Protocol

GSM Global System for Mobile communications

HDTV High Definition TeleVision

HFC Hybrid Fiber Coax

HRM High Reliability Marker

HTML HyperText Markup Language

ID Identification

IDL Interface Definition Language

IEC International Electrotechnical Commission

IETF Internet Engineering Task Force

I1OP Internet Inter-ORB Protocol

IP Internet Protocol

IPR Intellectual Property Rights

ISDN Integrated Services Digital Network

ISO Interndiond Organization for Standardzaion

ITU International Telecommunications Unién

ITU-T International Telecommunication Urion - Telecommunications sector
WU InterWorking Unit Functionality,

LAPB Link Access Procedure Balanced

LAPD Link Access Procedure D-¢hannel

LFSR Linear Feedback Shift Register

LSB Least Significant Bit

MAC Medium Access control

MAC Media Access Cantrol

Mbps Megabits per:sécond

MHEG Multimedia and Hypermedia information coding Experts Group
MIB Management Information Base

MPEG Moving' Pictures Experts Group

MPEG-TS MPEG-2 Transport Stream

MSB Most Significant Bit

MUX Multiplex

N-ISDN Narrowband Integrated Services Digital Network
NIU Network Interface Unit

NMS Network Management System

NPT Normal Play Time

NRz Non-Return-to-Zero

NSAP Network Service Access Point

NTSC National Television Systems Committee

OAM Operation and Maintenance

OMG Object Management Group

OMG-CDR  Object Management Group - Common Data Representation
(01 Operating System

osl Open Systems Interconnection (Reference Model)
PC Personal Computer

PCR Program Clock Reference

PDU Protocol Data Unit

PDU Packet Data Unit
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PES Packetized Elementary Stream

PHY Physical Layer Interface

PID Packet Identifier

PLMN Public Land Mobile Network

PM Phase Modulation

PMD Physical Medium Dependent

PMT Program Map Table

PN Program Number (MPEG-2)

POTS Plain Old Telephone System

PPM Pulses Per Million

PRBS Pseudo Random Binary Sequence
PSI Program Specific Information (MPEG-2)
PSK Phase Shift Keying

PSTN Public Switched Telephone Network
PTS Presentation Time Stamp

PVC Permanent Virtual Connection

QAM Quadrature Amplitude Modulation

QoS Quality of Service

QPSK Quaternary Phase Shift Keying

RDM Reference Decoder Model

RF Radio Frequency

RGB Red Green Blue

RL Return Loss

ROSE Remote Operation Service Element
RPC Remote Procedure Call

RS Reed-Solomon

RTE RunTime Engine

SAAL Signaling ATM Adaptation Layer

SAR Segmentation and Re-assembly

SCS Service Consumer System

SDL Syntax Description Larguage

SDbuU Service Data Unit

SFP SuperFrame Period

SFSC SuperFrame Synchronization Control
SGML Standard Generalized Markup Language
Sl Service Infgrmation

SL-ESF Signaling Link - Extended Superframe
SMATV Satellite’Master Antenna Television
SNMP Simple Network Management Protocol
SONET Synchronous Optical Network

SPS Service Provider System

SPV Service Provider

SRC Service Related Control

SSCOP Service Specific Connection Oriented Protocol
STS Satellite Transmission System

STU Set Top Unit

T-STD Transport System Target Decoder
TBD To be defined

TC Transmission Convergence

TCP Transmission Control Protocol

TDM Time Division Multiplex

TDMA Time Division Multiple Access

TE Terminal Equipment

TS Transport Stream

TV Television

ub User Data

UDP User Datagram Protocol

uimsbf unsigned integer most significant bit first
UNI User Network Interface
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UPI User Premises Interface

usS Upstream

uTC Universal Coordinated Time
UTP Unshielded Twisted Pair
VASP Value Added Service Provider
VCI Virtual Channel Identifier

VCR Video Cassette Recorder

VM Virtual Machine

VP Virtual Path

VPCI Virtual Path Connection Identifier
VPI Virtual Path Identifier

5. Conventions

Thelstyle of this part of ISO/IEC 16500 follows the general guidelines @ufde for ITU-T and ISOQAEC JTC|1
cooperation. Appendix II: Rules for presentation of ITU-T | ISO/IEC Common Text (March 1993).

6. | Concepts — Contours, Systems and Interoperability

Thig clause describes the underlining concepts of Contours within this this part efdSO/IEC 16500.

Figure 6-1 illustrates the definition of “Technology Domain” in the concept of “DAVIC Contours”. The defailed
definition of “DAVIC Contours” is provided in ISO/IEC TR 16501.

Market Domain

\W‘ts Function Domain

. Capabilities

Technology Domain P
’//Capabilities

Requirements

Figure 6-1 — Contour Definition and Technology Domain

The|systemms based on DAVIC specifications will be built upon a set of “technical tools” specified in the DAVIC
contour, plus some of additional tools which may or may not specified by DAVIC. These relationships arcf
illustrated-in-Figure 6-2.
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DAVIC Tools
Contour X B

a set of DAVI
tools defined in a
contour

* System#2

., W System#1
System e

Figure 6-2 — Concept of a Contour and Systems

The goal of the contour concept is to achieve the maximum interoperability Hetween systems imple
on a specific contour definition and, at the same time, between systems built upon different defined
The latter is important for easy migration (or elaboration) of the systems from one contour to anothg

Contour:
Interactive Multimedia

Contour:
Enhanced Broadcas

contours.,

toels common to
allMhe contours

tools unique to
the specific
contour

Migration pathiof the system
from one gontour to another Contour:

Internet Access

Figure 6-3 — Interoperability between Contours

“Interoperability”, “Conformance” and “Compliance” and in the context of technical description of Cd
defined as:

mented based
contours.
r.

ntours are

Interaperability

is the ability between two or more implementations to interact with each other as required by the contour
specification. Interoperability can only be determined between sub-systems which are part of an end-to-end
system that encompasses the entire contour. Sub-systems are separated by DAVIC reference points.
Interoperability can only be tested between sub-systems connected to the same reference point or to different

reference points connected via a transparent link for the protocol peers be tested.
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Conformance

means providing system functions, as defined in a particular contour, used by the services in a system for which
conformance is declared. These functions have to be implemented according to the tool definition as described in
the contour’s list of tools. The set of system functions used needs to be agreed upon by the parties involved with
the realization of the system. Conformance can only be declared to a Contour listing those system functions

which are provided in the system.

Compliance

means providing all of the system functions specified in a Contour according to the mapping to DAVIC
technologies specified in the corresponding annex of this part of ISO/IEC 16500. DAVIC systems compliant to a
particular Contour are characterized as follows:

e | The system must be built from the set of tools defined in ISO/IEC 16500 and referred in the andex|of this
part of ISO/IEC 16500 for the particular Contour

e | The system must illustrate DAVIC conformance at reference points defined in ISO/IEC 16500-1 and
referred in the annex of this part of ISO/IEC 16500 for the particular Contour

e | The system must perform functional requirements defined in ISO/IEC TR 16501 and-referred in th¢ annex
of this part of ISO/IEC 16500 Part 14 for the particular Contour.
Applopriate reference points must be accessible to allow effective interoperability testing throughout the system.
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Annex A
(normative)
Enhanced Digital Broadcast (EDB) Technology Domain

A.l1 Scope
This Appendix specifies the Technology Domain of the Enhanced Digital Broadcast (EDB) contour.

Figure A-1 shows a system configuration implementing the EDB contour.

End-Service A9 Core Network A4 Unidirectional Al End-Service

Provider Access Network Consumer System
System

Broad- | Bl S1

cast S1

Server

STB

4
Inter-
active

Service
Provide

Figure A-1 — Configuration of\Enhanced Digital Broadcast System

A.2 Overview of system functions

Table A2-1, Table A2-2, Table/A2-3, and Table A2-4 list the system functions relevant to t
Digital Broadcast Contour. As described above, system functions are a collection of DAVIC
which together realize a cemplete system function. For each of the system functions it is in
which DAVIC Clause implements the function, the Reference Point to which the function a
system location where'the function is implemented and other system functions which shall
implemented if the function is implemented. An acronym is assigned to each function for fu
reference. This-acronym is used in subclause A.4 of this Annex where detailed lists of DA\
belonging to€ach function are given.

Note that these system functions have been defined on the basis of DAVIC 1.2 tools. Revi
technology contour may include new functions when suitable tools are identified according
DAVIE Rules for technical procedure.

e Enhanced
[ clauses
dicated
hplies, the
be

rther

IC tools

s5ions of this
to the
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Table A2-1 Overview of System Functions for Enhanced Digital Broadcast - High and Mid layer protocols

Acronym Description Standard | DAVIC Relevant System Requires
Referenced| Clause Reference Location Function
Point

P7URTS High and Mid layer | ISO/IEC Part 7, A9,Al SPS, P8PBUCX or
Protocols for 13818-1 Sec 6 DS, PSPBUSL or
unidirectional Real- scs PSPBUMD or
Time Streams - PSPBULM
MPEG-2 Transport
Stream for Audio,

Video and data
[ Transmission

P7URTSE Extension to ISO/IEC Part 7, A9, Al SPS, P7URTS
P7URTS for Stream| 13818-1 Sec7 DS,SCS
Events etc.

P7UNRT Mid- and High-layer| ISO/IEC Part 7 SPS, P8PBUCX or
protocols for 13818-6 Sec 6,7 DS,SCS PSPBUSL or
unidirectional Non | ISO/IEC PSPBUMD or
Real-Time 13818-1 PSPBULM
Transmission

P7QNLD High and Mid Layer| ISO/IEC Part 7 A10 SPS,DS
Protocols for 13818-6 Sec7
Content Loading

P7A0 Protocols for ISO/IEC Part 7 A0 SCS P8AOEXT or
interfacing a 13818-1 Sec 12 PSAOINT
Network-Interface- | ITU-T
Unit to a Set-Top- | 1.363.5
Unit (AAL5)

P7MPMMDP | Protocols for MPEG ISO/IEC Part A20 SCS P8MMDP
based services on thel3818-1 Sec 13
STU Multimedia IEC 61883

Dataport

12 DAVIC 1.3.1a Part 14 (1999)
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Table A2-2 Overview of System Functions for Enhanced Digital Broadcast - Lower Layer Protocols and
Physical Interfaces

Acronym Description Standard DAVIC Relevant System Requires Function
Referenced | Clause Reference | Location
Point

P8PBUCX Passband Part 8 A9, Al DS
Unidirectional Sec 7.7
PHY on coax

P8PBUSL Passband ETS 300 Part 8 A9, Al DS
Unidirectional | 421 Sec 7.9
PHY on
Satellite

PS8PBUMD | Passband Part 8 A9, Al DS
Unidirectional Sec 7.10
PHY on MMDS

PS8PBULM | Passband Part 8 A9, Al DS
Unidirectional Sec 7.11
PHY on LMDS

PSAOINT Interface of Sety UTOPIA Part 8 A0 SCS
Top-Unit to Level 1 Section 8
Internal 1’C
Network-
Interface-Unit

PSAOEXT | Interface of Set{ IEEE 1394- | Part 8 A0 SCS
Top-Unit to 1995 Section 8
External
Network-
Interface-Unit

PSMMDP STU IEEE 1394- | Part 8'Sec | A20 SCS
Multimedia 1995 9.2
Dataport

Table A2-3 Overview of System(Functions for Enhanced Digital Broadcast - Information Represertation
Acronym Description Standard DAVIC Relevant System Requires Fupction
Referenced | Clause Reference | Location
Point
POVIDMR Information ISO/IEC Part 9 A9,Al SPS,SCS | P7URTS
Representatio | 13818-2 Sec6,7,8
nfor Real-
Time
compressed
Video streams
with a
resolution up
talTU-R 601

© ISO/IEC 1999 - All rights reserved
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POVIDHR

Information
Representatio
n for Real-
Time
compressed
Video streams
with a
resolution
beyond ITU-R
601

ISO/IEC
13818-2

Part 9
Sec6,7,8

A9,Al

SPS,SCS

P7URTS

POVIDMS

Information
Representatio

ISO/IEC
13818-2

Part 9

A9,Al

SPS,SCS

PO9RDM and
P7UNRT

n for Stored
compressed
Video streams
with a
resolution up
to ITU-R 601

A=A ~an =~

Sec 679
~ D

POVIDHS

Information
Representatio
n for Stored
compressed
Video streams
with a
resolution
beyond ITU-R
601

ISO/IEC
13818-2

Part 9
Sec6,7,8

A9,Al

SPS,SCS

PO9RDM and
P7UNRT

POAUDMP1

Information
Representatio
n for Real-
Time
compressed
Audio streams
using MPEG-
1

ISO/IEC
11172-3

Part 9
Sec6,7,8

A9A1

SPS,SCS

P7URTS

POAUDATR

Information
Representatio
n for Real-
Time
compressed
Audio streams
using ATSC
A/52-Audio

ATSC A/52

Part 9
Sec6,7,8

A9,Al

SPS,SCS

P7URTS

POAUDMP1S

Iafermation
Répresentatio
n for stored
compressed

Audio streams
1 leing MPEG-

ISO/IEC
11172-3

Part 9
Sec6,7,8

A9,Al

SPS,SCS

P9RDM and
P7UNRT

1
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POAUDATS

Information
Representatio
n for stored
compressed
Audio streams
using ATSC
A/52 Audio

ATSC A/52

Part 9
Sec6,7,8

A9,Al

SPS,SCS

P9RDM and
P7UNRT

PICGR

Information
Representatio
n for
Compressed
Graphics

ETS 300 743

Part 9
Sec 6,7,8

A9,Al

SPS,SCS

P7URTS

Real-Time
streams

PICGS

Information
Representatio
n for
Compressed
Graphics

Stored stream$

b

ETS 300 743

Part 9
Sec 6,7,8

A9,Al

SPS,SCS

P9RDM and
P7UNRT

PICGB

Information
Representatio
n for Graphics

Bitmaps

ETS 300 743

Part 9
Sec 6,7,8

A9,A1

SPS,SCS

PO9RDM and
P7UNRT

POSPICR

Information
Representatio
n for real-time
streams of
Still Pictures

ISO/IEC
13818-2

Part 9
Sec6,7,8

A9/AL

SPS,SCS

P7URTS

POSPICS

Information
Representatio
n for stored
streams of
Still Pictures

ISO/IEC
13818-2

Part9
Sec6,7,8

A9,Al

SPS,SCS

P9RDM and
P7UNRT

POSPB

Information
Representatio
n for Still
Picture
bitmaps

ISOHEC
13818-2

Part 9
Sec 6, 7,8

A9,Al

SPS,SCS

PO9RDM and
P7UNRT

P9CCR

Inforfmation
representation
fenReal-Time
streams of
Compressed
Character
Data

Part 9 Sec
6,7,8

A9, Al

SPS,SCS

P7URTS

POCCS

Information

ronroacontatian

Part9 Sec

a6 -7 9

A9, Al

SPS,SCS

representation
for Stored
streams of
Compressed
Character
Data

O 7170
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POLNAD Information AIFF-C Part 9 A9,Al SPS,SCS | P9RDM and
Representatio Sec 6, 7, 8, P7UNRT
n for stored A, C
Linear Audio
streams
POTXT Information ISO 10646-1 | Part9 A9,Al SPS,SCS PO9RDM and
Representatio | HTML 3.2 Sec®6, 7,8 P7UNRT
n for Text and
Characters
PasI Information ETS 300468 | Part9 A9,A1 SPS,SCS | P7UNRT
Representatio Sec 6
Afor-Service
Information
POQONLD Information Part 9 Sec | A10 SPS P7CNLD
Representatio 11
n for Content
Loading
PODAPP Information | ISO/IEC Part 5, Part| A1, A9 SPS, RPORDM and
Representatio | 13522-5 9Sec9, 10 SCSS P7UNRT
n for
Declarative
Applications
POPAPP Information | ISO/IEC Part 9 Al, A9 SPS, PODAPP
Representatio | 13522-6 Sec 9, 10 SCSS
n for JAVA VM
Procedural
Applications
PORDM Reference Part 9 Al, A9 SPS,
Decoder Section-10 SCSS
Model

Table A2-4 Overview of System Functions for Enhanced Digital Broadcast - Security

Acrgnym | Description Standard. (| DAVIC Relevant System Requires Function
Referenced| Clause Reference | Location
Point
P10CAO Security Tools: CENELEC | Part10 CAOQ/CAl SPS,DS,
Interface for EN 50221 | sec 9, 10, SPS
Conditional Access| 9,13
based on PCCard
Form Factor
P10CAl Secunity'Tools: ISO/IEC Part10 CAO/CAl SPS,DS,
Interface for 7816-1, 2, | Sec 10, 9, SPS
Conditional Access| 3, 4,5, 6 12
based on Smart
Card
P10DL Security Tools: ISO/IEC Part 10 Sec| Al, A9 DC, SC, P7UNRT
Secure Download | 13818-6 7 SPS

Note 1: Some detailed aspects of some tools identified are further qualified to be optional in the following tables.
Implementations may elect not to implement these aspects.
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A.3 Cross Reference between System Requirements and System
Functions

Systems Requirements which may be supported in future revisions of ISO/IEC 16500, if appropriate tools are
available, are indicated by TBD (To Be Determined). They are included here to indicate perceived gaps in
technology relative to the Contours defined in ISO/IEC TR 16501.

Table A3-1 — Cross Reference between System Requirement and System Functions

Ref. Description Technology

Domain

CONTENT LOADING FUNCTIONS

1.01 The system must support the delivery of content material from the Content Provjd@@bto
the Service Provider via physical media.

1.02 The system must support the delivery of content material from the Content Provjd8bDto
Service Provider via an electronic link.

1.05 The system must support the delivery of content from the Content Provider to SePiciiLD
Provider as separate, distinguishable content item elements.

1.06 Content item elements on the Service Provider's system may bé replaced with rf@&fCNLD
versions.

1.08 Content item elements from a variety of content items may-be packaged togethePa@uNLD
carried as one package from the Content Provider to the Service Provider.

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

1.16 Transfer of material between a Content Providersand Service Provider should haVBhe
possibility of being secure, using encryption or<gther techniques.

1.20 The system must support the delivery of cantent material in real-time from the Cai@nt
Provider, through the Service Provider tg the End User.

1.22 The flow of content material in real-tii may be initiated by the Service Providef®#CNLD

User.

1.23 It must be possible for a Content\Provider to automatically load content item ele R#ESNED
into a Service Provider's system.

1.26 It must be possible for Content Management Data stored on the Service ProvidePECNLD
system to grant or deny User access to content material.

1.27 It must be possible-for Content Management Data stored on the Service ProvidePSCNLD

system to empl@y embargo dates/times to deny and grant access to content material.

1.28 It must be péssible for Content Management Data stored on the Service Providg?$CNLD
system to.cause the content to be automatically deleted at a prescribed date and time.

1.29 It must-he’possible for embargo and deletion dates/times to be set differently in | P9CNLD
different areas.

1.30 ltmust be possible for Content Management Data to include copyright informatid?8CNLD

1.31 it'must be possible for Content Management Data to include the rights to alter thE9CNLD

material.

132 It must be possible for Content Management Data to include the rights to distrib{f8GN&D
material.

1.33 It must be possible for Content Management Data to incluéstansibleset of POCNLD

features (e.g., price, number of plays and ownership).

1.34 One or more content item elements must be able to carry Navigation Data, enalpSGNLD
End Users to locate content.

1.35 It must be possible for Content Navigation Data to carry a content label for uniqLRICNLD
identification of the content item.
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Ref. Description Technology
Domain
1.36 It must be possible for Content Navigation Data to include an extensible set of fRGOND
(e.g., title, rating, synopsis, producer, length, price, "attractors" 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 P9VIDMR
1.38 Display normal and wide screen material on either normal or wide screen display8VIDMR
1.39 The STU must be able to decode and display 4:3 and 16:9 formats POVIDMR
1.41 The Content Management System must retain all appropriate information for  |P9CNLD
respecting Intellectual Property Rights..
BIT TRANSPORT FUNCTIONS
2.01 The system should provide connection from the Service Provider to the STU at|®7URTS
specified bit-rate.
2.03 The system should enable transmission of bit-stream from the Service Provider|{#8ydRTS/AND
single STU destination (Unicasting). (R10CA0 OR
P10CA1)
2.04 The system should enable simultaneous transmission of bit-stream from ServiegP7URTS AND
Provider to selected multiple STU destinations (Multicasting). (P10CAO0 OR
P10CA1)
2.05 The system should enable simultaneous transmission of bit-stream-from ServiceP7URTS
Provider to all STU destinations (Broadcasting).
2.07 The system should provide a broadcast control channel from thé Service Provid@7tiNRIT
STUs.
2.10 The system should enable the transportation of applicationprogram code from fREUNRT
Service Provider to the STU.
2.11 The system should enable the transportation of programme content (audio, videB7tBES OR
graphics etc.) and data from the Service Providerfo the STU. PUNRT
2.12 The system should enable the transportation.of programme service information|{ PTUNRT
(Station Identification, descriptive material.about programme content etc.)
2.13 The transport link should provide error-resilience. P7UNRT
2.20 Support the transport of multi-lingual audio P7URTS OR
P7UNRT
NETWORK MANAGEMENT FUNCTIONS
3.01 The system should facilitate the Operation, Administration, Maintenance & P10CAOQ or
Provisioning functions required by Network Providers. P10CA1
3.02 The system should signal faults and failures to Service Providers and Network [ TBD
Providers, and.facilitate rapid recovery under such failure conditions.
SESSION FUNCTIONS
Genéral
4.01 The* Service Provider should be able to download information to allow the STU [89SI
locate material carried on a variety of media (including satellite, terrestrial and cable
rlnli\/pry)
4.04 Each application should be able to establish a communications session. PIDAPP
4.08 The application should be able to terminate a session in an orderly fashion. PODAPP
4.09 The application should be able to reserve a session in advance. PIDAPP
411 The application should be able to provide information to the user about the reseR&EAPP
program timeslot, and to provide control and warning signals when required. T
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Ref. Description Technology
Domain
4.12 The application should be able to provide a range of choices of audio, video, ted@3BAPP and (
and graphical quality and definition. P9VIDMR or
PDVIDHR or
POVIDMS or
POVIDHS or
P9AUDMP1R
or PSAUDATR
or
P9AUDMP1S
oFPOALBATS
or P9CGR-o
PICGSor
PICGB or
PASPICR OR
PISPICS or
PISPB or
PILNAD or
PITXT or
PGCCR or
PICCS
)
4.13 An application should be able to dynamically change the guality of audio, video| $gstem
and graphics of an existing session during operation. Functions lisjed
for4.12
4.14 A user should be able to request an application to change the quality of audio, YRjstem
text and graphics of an existing session during.operation. Functions lisfed
for4.12
Session types
4.16 A user should be able to suspend angctive session. PODAPP
4.17 A user should be able to resume a“suspended session. PODAPP
4.18 A user should be able to start another session during suspension of a current SgR3&RP
(e.g.. to use a navigation facility' to access different programme content or to rur] other
applications).
4.19 | A user should be able ta cancel a suspended session. PIDAPP
4.20 It should be possiblesfor a suspended session to be cancelled automatically afteP@DAPP

timeout.

Content aspécts' of sessions
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4.24 The system should be able to encode content material. POVIDNIR
OR

POVIDMR OR
PDVIDHR OR
POVIDMS OR
POVIDHS OR

P9AUDMP1R
OR
PO9AUDATR
P9AUDMP1S
OR PY9AUDATS
OR P9CGR
OR P9CGSOR
P9EGB OR
P9SPICR OR
PISPICS OR
PI9SPB OR
PILNAD OR
PIOTXT or
PGCCR or
P9CCS

4.25 The STU should be able to decode content material. System
functions listed
per 4.24

4.28 The system should be able to transfer audio-visual clip-material. P9VIDMS OR
PIVIDHS OR
P9AUDMP1S
OR P9AUDATS

4.29 The system should be able to transfer stilkpicture material. PISPICR OR
PISPICS OR
PISPB

4.30 The system should be able to transfer a text description of audio-visual materia| P9TXT OR
PISI

4.32 The system should be able to transfer multi-channel audio material P9AUDATR
OR P9AUDATS

4.33 The system should be able to transfer text material PITXT or
PGCCR or
PICCS

4.34 The system-should be able to transfer motion audio-video material ((POVIDMR
OR PDVIDHR)
AND (
POAUDMP1R
OR
POAUDATR))
OR

(( POVIDMS
OR PYVIDHS)
AND (
POAUDMP1S
OR P9AUDATS

)

4.35 The system should be able to transfer graphics material P9CGR OR
PICGS OR
PICGB
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4.36 | The system should be able to transfer monophonic audio material P9AUDMP1S
OR P9AUMP1S

4.37  |The system should be able to transfer stereophonic audio material PO9AUDMP1S
OR P9AUMP1S

4.38 | Provide data carousel functionality P7UNRT

ACCESS CONTROL FUNCTIONS
Genreral

5.03 The system should provide effective, yet unobtrusive means to prevent unauthgiFsEICAQQR

access to the network. P10€CA1 AR
PIOAUT

5.04 The system should provide means to prevent unauthorised access to Service BeYRIRUT
by STUs.

5.05 The system should provide means to prevent unauthorised access to the'STU. PODRAPP

5.06 The system should provide means to prevent unauthorised access t@ Service Aie9DAPP
by Content Providers.

5.07 The system should provide means to limit access to certain content and applicgtRiz@n0 gR
the Server. P10CAl

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

5.10 A Service Provider should be able to dynamically authofise or deny access to sgAlio€A0 JR
according to contract with customer. P10CAl

511 A system needs to provide means to authenticate\the identity of Service Provider. PI10AUT

5.12 A Service Provider needs to be able to authenticate the identity of the user. PLUOAUT

5.13 A Service Provider needs to be able to utilise a user's identity to select a particulBRBDAPP
User Profile.

5.14 The system should provide the means’by which a customer account may apply|t810CA0 QR
several users, each to be separately identified with a different service level (for{P10CAl
example parents / children).

5.15 Each customer account may.apply to several users, each to be separately iden{iR&®APP
with a different User Profile)(covering preferences, shoe sizes etc.).

5.18 The system should support and control conditional access services. P1pPCAO OR

P10CAl

5.19 The account owner should have the ability to control access to material by subgiBEHBCAO QR
users of the §ame account. P10CAl

5.20 users should be able to control access to certain applications and content. P10dAO OR

P10CAl

5.21 Thésystem should provide means for the Service Provider to control access sgiRb@SA0 QR
according to credit status and payment history (or customer characteristics). P10CA1

5.23 ‘The system should enable access control limits to be dynamic (for example pegkediPP
peak hours)

524 The system should facilitate the non-repudiation of downloaded data. POIDARP
IPR aspects

5.25 The system should provide means to control access to copyright material (applidatifiag) OR
programme content etc.). P10CA1

5.26 The system should provide means to generate records of usage of copyright mafdfi@6AtOR
facilitate payment. P10CA1

5.28 The system should include mechanisms to prohibit copies of material being mage#JRTS

not authorised.
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5.29 The Service Provider should be able to control access to material in given geog@p@@AaD OR
areas (e.g., local football match not available in real time to area from which spg®a@CA1
will be drawn).

Authorisation

5.30 The system should provide means to enable the user to authorise the supply off Be&keP
Provider-delivered services (applications, VoD etc.).

5.31 The system should provide means to enable a user to authorise the supply of geeBARe
services.

5.32 The system should provide means ta enable a user to autharise payment of gooHRAPP
services.

5.33 The system should provide means to enable a user to arrange for delivery of go&&DaRP
services (not necessarily to user's address).

5.34 The system should provide a secure validation system for financial transactionq FEL@RUT
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 P10CA0 OR
P10CA1
5.36 The system should allow secure access to customer databases at service provideBD
premises
5.37 The system should allow secure access to user profile data P10CAO|OR
P10CAl
5.38 The system should provide means to prevent unwanted material from being reqéhNt€LCAO0 OR
by the user. P10CAl

NAVIGATION FUNCTIONS

General

6.01 Set-top units should offer a start-up functionto allow user to make initial choice|89DAPP
service or application.

6.02 Set-top units should offer other menus-as a result of subsequent user commangPSDAPP
system response.

6.03 The system should offer equally €asy access to the full range of available ServidedDAPP
Providers.

6.04 The system should permitta Service Provider to present a range of services angP9DAPP
products to the user.

6.05 The system should permit the user to create and maintain a list of favourite plag@DAPP OR

(Services Providefs and Services frequently used). POPAPP

6.06 The user shauld-be able to find/choose/select an application using a navigation| ®g&w&Rr. OR
P9PAPP

6.07 The usefshould be able to find/choose/select a content item using a navigation| BgB#RR.OR
PIPAPP

6.08 The-user should be able to find/choose/select a product/service using a navigati@dDAPP OR
system. PIPAPP

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

6.10 Navigation systems should permit Service Providers to identify the commercial | PODAPP
conditions (cost etc.) of content delivery to users.

6.11 Navigation systems should permit Service Providers to identify the commercial | PODAPP
conditions (cost etc.) of product/service delivery to users.

6.12 Navigation system should permit the prices of a given application, content item, PODAPP
product or service to vary with time.
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6.13 Navigation systems should permit the user to select the language used for presdtiatBR
of menus, functions and options.
6.14 Navigation systems should offer each Service Provider the opportunity to creat¢RADAPP
individual "look and feel" to the services.
6.15 Navigation systems should offer the user a set of consistent or obvious controlsRGiAPP
tools in order to facilitate easy operation and migration.
6.16 Navigation systems should be able to display a single screen image which comRPEePR
"mosaic” of still or moving pictures.
617 Navigation systems should be able to display a multitude of independent image BAEER
as a "mosaic" of still or moving pictures.
6.18 Navigation systems should be able to display options for selection as a menu ofReRARH
items.
6.19 Navigation systems should be able to recognise that a selection has been mad¢P8ébwPP
which item from the available options has been selected.
6.20 Navigation systems should be able to trigger the launch of the selected item.” |P9DAPP
6.21 Navigation systems should be able to employ intelligent agents to optimise the ¢Péfites
presented to the user.
6.21.1 | Navigation system must only present material available for viewing (e.g., respe¢P9SI
regional blackouts)
AV programme aspects
6.24 The system should enable the use of Electronic Programme Guides to plan progté8hme
content selection.
6.25 The system should permit personally tailored Elegtronic Guides to be produced|&851 AND
used. POPAPP
6.26 The system should permit the user to select'@ content element for immediate | P9SI
consumption using an Electronic Programme Guide.
6.27 The system should permit the user tocselect a content element for future consuni®&n
using an Electronic Programme Guide.
6.28 Electronic Programme Guides may be user driven by date/ time/ source/ prograi?@sé
type etc.
6.29 Electronic Programme Guigdes may present information as text, graphics, audio|88SI AND
video. (PODAPP OR
POPAPP)
6.30 Electronic Programme Guides should support the categorisation of material by [ P9SI
programme-type(e.g., Sports).
6.31 ElectronicProgramme Guides should support the inclusion of additional informaBE88l AND
(e.g., castylists). (PODAPP OR
POPAPP)
6.32 The.system should include means to allow Content Providers to supply informatRe$ko
support Electronic Programme Guides.
6.33 Electronic Programme Guides should permit content presentation format and |P9SI
resolution to be described.
6:34 ectronic-Programme i DrERGSIt |
display of unwanted material.
6.35 Electronic Programme Guides should permit users to select content material by P&&hg.
6.36 The system should permit a user to review the available combinations of delivefy?9S1 AND
dates/times and prices. (PODAPP OR)
POPAPP)
6.37 The system should permit a user to review the available combinations of presenR&ShAND
format/resolution and prices. (PODAPP OR)
POPAPP)
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6.38 The system should enable a Service Provider to be able to display the time intef?@8|
between consecutive copies of content (e.g., for NVoD).
6.39 The system should enable a user to review lists of content items booked in advance. P9SYAND
(PODAPP OR]
POPAPP)
6.40 The system should enable a user to cancel a content element item booked in aglvance. P9%1 AND
(PODAPP OR)
POPAPP)
6.43 The system should permit the user to browse through any audio-visual clips. |P9DAPP +
functions
identified for
requirement
4.28
6.44 The system, when NVoD content viewing has been paused, should enable the hSpkiP
of the time remaining before viewing may recommence.
6.45 The system should facilitate the display of lists on multiple pages. PIDAPP
6.46 85% of the users must be able to use 75% of the user terminal functionswithin [No specific
minutes without reading an instruction manual DAVIC tool
required
6.47 The system should permit the use of Electronic Programme Guidesfor current|&98!
future events.
APPLICATION LAUNCH
General
7.02 The system should provide the means to transferdata (executable code, files ety MPMMDP
ancillary equipment connected to the STU (Computer, Printer, Games Machine ptc.).
7.03 The system should provide the means to.select and download platform-indepen&8BAPP OR
application programs to the STU. P9PAPP
7.04 The system should provide the means-to select and download platform-indepen&®8BAPP OR
application programs to the STU (e:g:, Java classes) POPAPP
7.05 The system should provide the means to select and download platform-dependg?8DAPP
application programs (outside the scope of DAVIC) to the STU.
7.06 The system should enable‘an STU-specific application program (outside the scop@DaPP
DAVIC) to be launched‘on the STU.
7.07 The system should~enable the STU to automatically identify and preload channeR98ind
services available,on cable, satellite and terrestrial networks.
MEDIA SYNCHRONISATION LINK FUNCTIONS
8.01 Thesystem should enable media components which may be delivered and storRDAPP AND
separately to be presented in a synchronised manner. P7TURTSE
8.02 The system should enable text and graphics to be scrolled on the screen within| B9DAPP
defined window size.
8.03 The system should enable text and graphics windows to be repositioned during B%®APP
programme.
8.04 The system should enable text and graphics displays to be transparent or coloyaDABP
defined by the programme content.
8.05 The system should provide the means to cue user activity (e.g., a moving cursqi?$DAPP
bouncing ball, or a moving colour change).
8.06 The system should enable the transfer and subsequent synchronisation of medj&DAPP
components.
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8.07 The system should permit insertion points to be defined within content to enableP9DAPP AND
sequential media components to be synchronised (e.g., advertisements). P7URTSE

8.08 The system should enable the sequential components inserted at the synchron{$isiPP AND
points to change. P7URTSE

8.09 The system should enable one application to launch another (e.g., advertisemeR8DAPP
providing links to Home Shopping).

8.10 The system should provide the means by which users may be linked in real timeReDAPP
general broadcast message.

811 The system should allow linkages to general broadcast messages to be reqionaPADAPP
focused.

APPLICATION CONTROL FUNCTIONS

9.01 A user should be given visual/audio feedback within 250ms whenever an appli¢RIOAPP
control function is utilised.

9.02 The STU should provide at least a defined set of user-activated command “KeysPIBARP
on a remote control, keyboard etc.).

9.03 The STU should provide direct selection of any "broadcast" channel within 300n$DAPP
Functions operating on Linear Material

9.04 The user should be able to start and stop the presentation ofthe-material. PODAPP

9.05 The user should be able to pause (with frame freeze) and fesume the presentatiedDéPP
the material.
Programme presentation functions for linear material

9.13 The user should be able to choose the language-for the audio presentation fromRéfiise
available.

9.14 The user should be able to choose whether the material is presented with subtitlf@CGR OR
overlaid on the picture. PI9CGS

9.15 The user should be able to choose thelanguage for the presentation of subtitlegPa6d
other text from those available.

9.16 The system should be able to présent additional overlaid text/graphics, either |P9DAPP
application demanded or userdselected (e.g., optional supplementary informatign for
the hearing impaired or lyrics-for Karaoke-on-Demand).

9.17 The STU should present the user with options for presentation for subtitles, text RSAPP
graphics (e.g., position, font, size and style).
Indexing functions
Parallel Stream material

9.21 The systemrshould enable the use of content material comprised of linked obje¢B9DAPP an
which ofieyobject may link to two or more objects (e.g., sad/happy ending to a m&VigiRTSE

9.22 The system should allow the end-user to select the link utilised at a decision pojR@DAPP an

P7URTSE

9.23 The system should enable the use of multiple related parallel broadcast streamsP9DAPP
offering the user the ability to select between these streams.
Games

Y.2b Frovide the apility 10 syncnhronize S U applications with the audio/video Stream PTORTSE

PRESENTATION CONTROL FUNCTIONS

10.01 | A user should be given visual/audio feedback within 250ms whenever a presentadionPP
control function is utilised.

10.02 | The system should permit the user to make hard copy from the application, subjBZURTS
copyright controls.

10.03 | The receiving site will contain an appropriate user interaction device able to inv(iR@DaPP

functionality
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10.04 |Display normal and widescreen material on either normal or widescreen displaygP9VIDMR or
POVIDHR or
POVIDMS or
P9VIDHs
USAGE DATA FUNCTIONS
11.01 | The system should provide a standard interface to external agencies and systemsio
permit access to usage data for Billing, Service Monitoring and Royalty purposes.
11.03 | The system should record use of network, Server and content resources. TBD
11.0# I'ne sSysteln Snould be able 10 raCk uUse DY different users wWithitT one cusStomer
(e.g., parents/children). P10CA1
11.06 | The system should be able to track the use of Copyright (IPR) material. P10CA0 OR
P10CA1
Real-time pricing functions
11.g7 | The system should enable Service Providers to offer flexible charging structuresHCA0 OR
individual users. P10CA1
11.08 | The system should enable a user to be advised of the duration of free viewing tiRCA0 OR
before charging starts. P10CA1
11.J9 | The system should enable users to cancel viewing within free time,.and to precgpt0CA0 OR
default action at end of free time. P10CA1
11.10 | The user should be able to see the cost of current or just-finished transaction orfP10CA0 OR
service. P10CA1
11.21 | The system should enable the user to be able to obtaindnformation on the up-tgRiaA0 OR
credit limit and bill liabilities. P10CA1
11.12 | The system should allow a Service Provider to obtain“information on bill liabilitie®10CA0 OR
P10CA1
USER PROFILE:FUNCTIONS
12.J1 | The system should enable the creation’of personal profiles for user(s) which re¢cB89APP
preferences (e.g., shoe size for applications such as teleshopping).
12.02 | The system should support portable user profiles (e.g., smart card or central dgt&ase)..
SECURITY FUNCTIONS
13.01 | The reporting of distribution and usage data, must be protected P10CA0 OR
P10CA1
13.02 | Security measures applied to content should not negatively impact the deliveredP10CA0 OR
quality ofthe-content P10CA1
13.03 | Reporting of distribution and usage data must be Auditable P10CA0 OR
P10CA1
13.04 | All~¢copies (authorised and unauthorised) of content must be traceable P7URTS
13.95C+, All instances of delivery should be securely reported, with minimal loss P10CA0 OR
PHOCAT
13.06 | IPR tracking should be supported at the elemental level (picture, audio, piece ofP7TURTS
picture or audio)
13.07 | The availability of the clear digital stream is controllable by the system P7URTS
13.10 | Usage data must be secure P10CAOQ or
P10CA1
13.11 | The system must support a hierarchical security approach, such that .a security PA0GAD OR
may translate into loss of e.g., 1 frame, 5 minutes, or a large amount P10CA1
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13.12 | Security measures should not significantly increases latency for e.g., channel uf?dae@A9 OR
P10CA1
13.13 | Security should not require multiple formats and/or versions of content for distrifRIRURITS
13.14 | Meta-data should be subject to the same level of security as audio and video cpRté6A0 OR
P10CA1
13.15 | The system must support Regional blackout P10CA0 OR
P10CA1
13.16 | The system should support a degraded digital stream output capability for recotdif@CA0
13- 17— Unauthordsed-ntrusion-should-rot-compromise-end-to-end-security R10CAQ-OR
P10CA1
13.18 | Security management should not be complex P10CAQ OR
P10CA1
13.19 | All cases of entity authentication must be traceable and auditable P10CA0 OR
P10CA1
13.20 | The system should support Irrefutability and non-repudiation functions suchthatRHA0 OR
are usable as legal proof P10CA1
13.21 | Data to and from the DAVIC system should be protected such thatiit'is” secure gfidCAO0 OR
private within the DAVIC system P10CA1
13.22 | Upgrades to security elements in face of a breach should be‘easy and quick |P10CA0 OR
P10CA1
13.23 | Delivery in the face of security failure may be allowed by the Service Provider |P10CA0 OR
P10CA1
13.24 | The system must support secure download of software P10DL
13.25 | Source of security related problems should be<readily determinable P10CA0 OR
P10CA1
13.26 | Security processes will not impose significant overheads on the DVIC system |P10CA0 OR
performance P10CA1
13.27 | Security processes should not cause'non-delivery of authorised media P10CA0 OR
P10CA1
13.28 | Security processes should betransparent to running (operating) of network P10CA0 OR
P10CA1
13.29 | Unauthorised intrusion-should not compromise end-to-end security P10CA0 OR
P10CA1
13.30 | Multiple scramble/descramble processes are allowed P10CA0
13.31 | Scrambling for, network security reasons should be allowed No specific tpol
required
13.32 | Access‘to the Network must be controllable P9DAPP
13.33 | Media delivery should be controllable based on e.g., rating, time of day, user, ete10CA0 OR
P10CA1
13.34_‘\.RPurchases should be controllable based on e.g., user, credit, existing billings, gte3DAPP
1335 All transactions must be secure P10AUT
13,36 | Access to profile data must be controllable by user PIDAPP
13.37 | Usage data should be anonymous for statistical analyses No tool required
13.38 | Individual user data will be secure TBD
13.40 | The system will support both subscriber and user authentication P10AUT
13.41 | Usage Data reporting must be accurate, auditable TBD
13.42 | All equipment must allow testing under secure environments for all features (in¢cNwgpgcific
clear digital stream) DAVIC tool
required
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13.43 | Inclusion of security features must still allow for export P10CA0 OR
P10CA1
13.44 | Security should not significantly increase complexity P10CA0 OR
P10CA1
13.45 | Manufacturing must minimise requirements for secure facilities P10CA0 OR
P10CA1
13.46 | Access to data limited to authorised users only P10CA0 OR
P10CA1
13.49 | The DAVIC system must support authentication to and from external support sySt6iAsT
13.91 | The system must support identification of consumed material P10CAO or
P10CA1
13.52 | The system must support identification of the IPR holder PICNLD
13.53 | The system must support identification of author POCNLD
13.54 | The system must support identification of the source/provider of material POCNLD
13.55 | Content control and supervision must be authenticatable P10AUT
13.56 | Proof/tracing data for Legal proceedings must be authenticatable P10AUT
13.57 | Transmission logging data should be secure and authenticatable P10AUT
13.60 | Provide plug and play capability for connection to in home digital censumer elecBEGWRMMDP
equipment
FUNCTIONS CONSIDERED TO BELONG TO APRLICATIONS
103{12 | The system should permit collaborative (group) shopping. PIDAPP
Games applications
104{01 | The system should permit high scores for gamé&s*to be recorded. PIDAPP
104J02 | The system should enable a service providerto provide advertisements for nevyREARB.
104{03 | The system should permit a service provider to record and distribute high scorg®$APP
games.
A.4 List of tools required to implement the system functions
A.4]1 Introduction
In this subclause for each system function listed above a short descriptive summary is provided along with a
detailed lists of DAVIC tools.is given in the form of a table. Note that the normative technical content of this
Appgendix is constrained\te' these detailed lists. The tables contain for each component of the DAVIC tools: a
desgription of the DAVIC tool component, a reference to the DAVIC specification, additional implementation
infomation which{may be required for full interoperability and other contours for which the tool compone
releyant.
A.412 AVid- and high-layer protocols

ality to
s) which

are presented upon user demand. Key tools specified by DAVIC include MPEG-2 Transport Streams and
MPEG-2 DSMCC.

Table A4-1 describes the protocols required for the transmission of uni-directional Real-Time Streams. This is the

basic function to transmit Audio and Video while maintaining proper synchronisation.
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Table A4-1 Function P7URTS: High and Mid layer Protocols for unidirectional Real-Time Stream
Transmission
# | Description DAVIC Additional Common
Clause Implementation with
Information Contour
1 | S1 Flow Description Part 7 Section IDB
6.1
2 | Overview of protocol stacks Part 7 Section IDB
6.2
4 MPEG-2 Program specific Information. Indicates | Part 7 Sectior] IDB
which streams are present in a MPEG-2 Transport| 6.3.10
Stream
5 MPEG-2 Transport Stream - overall protocol for th¢ Part 7 Section IDB
transmission of uni-directional information 6.3.11
6 | MPEG Packetised Elementary Stream Part 7 Sectior IDB
for the transmission of real-time synchronised stregrfs3.1 & 6.3.4

Table A4-2 specifies some additional mid- and high-layer protocols for'Real-Rime stream transmisgion. In

particular with respect to streams of graphic pictures (animations, subtitling) and Stream Events which are
markers embedded in a real-time stream which can be used todrigger a specific (application define¢l) action in a

service.

Table A4-2 — Function P7URTSE: Additional High and:Mid layer Protocols for unidirectional Real-[lime

Stream Transmission

# | Description DAVIC Additional Common with

Clause Implementation | Contour
Information
1 | Stream Events - Markers in the broadcast stream tpPart 7 IDB
trigger events in the application Section

7.3.8.2

2 | (Transport of) Normal Play Time and Stream Mode Part 7 IDB
Section 7.1
- third
paragraph

Apart from Real~Fime streams, broadcast applications also require access to other data which can pe presented

under application control to the user. Examples are text, graphics, sounds. Within DAVIC a mecharjism is
adopted to\cyclically transmit data in a carousel fashion. Also a “name space” is provided which allqws

applications to refer to specific named objects transmitted via the carousels. Table A4-3 specifies the DAVIC

toolsiused for these functions. The key tool is MPEG-2 DSM-CC.

Table A4-3— Function P/UNRT: Mid- and High-Tayer protocols for unidirectional Non Real-Time
Transmission

Iltem | Description DAVIC Additional Common with
Clause Implementation Contour
Information
1 S1 Flow Description Part 7 IDB
Section 6.1
2 Overview of protocol stacks Part 7 IDB
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Section 6.2
3 MPEG-2 Program specific Information. Indicateq Part 7 IDB
which streams are present in a MPEG-2 TransprBection
Stream 6.3.10
4 MPEG-2 Transport Stream - overall protocol for| Part 7 IDB
the transmission of uni-directional information Section
6.3.11
5 MPEG-2 Private Section - generic method for | Part 7 IDB
transmission of chunks of data Section
6.3.2
6 DSMCC- Private Section Specific instance of Part 7 Not applicable to | IDB
P7UNRT.1 for the transmission of DSMCC data| Section support P9SI
6.3.3
7 Stored Monomedia Stream - specifies the use of Part 7 Only applicable to| IDB
DSMCC U-U Object Carousels Section support
Provides transmission of “A/V clips - sound maps8-3.7 POVIDMS,
which are stored in the receiver for playback under POVIDHS,
application control. Example is a audible effect iff a P9AUDMP1S,
user presses a button. These streams are POAUATS,
encapsulated in PES packets and transmitted ag P9CGS;\RISPICS,
DSMCC U-U objects. POCCSPILNAD
8 Stand-alone Monomedia Components - provide$ Part 7 Only applicable to| IDB
transmission of bitmaps, text etc - specifies the uSection support PO9CGB,
of DSMCC U-U Object Carousels. 6.3.8 PO9SPB, P9TXT,
PODAPP,
POPAPP
9 Other Data - such as Service Information, Part*7 Only applicable to| IDB
Application Code - transmitted as MPEG-2 Privgté&ection support P9SI
Sections 6.3.9
10 DSM-CC Options Summary - add precision.te thePart 7 Only those clauses IDB
use of DSMCC in the DAVIC context Section which are relevant
7.3.1 to uni-cast
transmission -
only applicable if
DSMCC Object
Carousels are usgd
11 File Access - Describes the functions to Access| Part 7 Only the read IDB
Files transmitted via-Carousels Section function is
7.3.9 supported - only
applicable if
DSMCC Object
Carousels are used
12 Use of the DSM-CC User-to-User interface in thePart 7 Only applicable if | IDB
DAWE distribution profile Section DSMCC Object
7.3.11 Carousels are used
13 Support of DSM-CC User to User Interaction - | Part 7 Only applicable if | IDB
specifies the use of DSMCC Object Carousels | Section DSMCC Object
7.2.2 - Carousels are used
Figure 7-7

DAVIC has selected DSMCC as the interface to control content transfer. Table A4-4 specificies the DAVIC tools

used for content loading
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Table A4-4 — Function P7CNLD: High and Mid Layer Protocols for content transfer

# | Description DAVIC Additional Common with
Clause Implementation| Contour
Information
1 | A10 content transfer Interface Part 7 IDB
Section
7.3.14

DAVIC has specified tools to interface a Network-Interface-Unit to a Set-Top-Unit. Table A4-5 specificies the

protocols defined by DAVIC for use on this interface.

Table A4-5 — Function P7AOQ: Protocols for interfacing a Network-Interface-Unit to a Set-TopsUp

it

# Description DAVIC Additional Common with
Clause Implementation|~Contour
Information
1 | Connection Block Descriptors and Initialisation Part 7 IDB
Protocols for AO - Protocols to initialise and control| Section 12

the Network-Interface-Unit from the Set-Top-Unit

DAVIC has specified tools to equip a Set-Top-Unit with a Multimedia Pataport. This Multimedia Daj
be used to connect the STU to a variety of other equipment. Table A4-6 specificies the protocols de

DAVIC for use on this interface to support MPEG based services.

Table A4-6 — Function PTMPMMDP: Protocols for MPEG based services on the STU Multimeglia

Dataport

# | Description DAVIC Additional Common wjith

Clause Implementation| Contour
Information
1 Protocols Stacks for the STU Multimedia Dataport | Part 7 IDB
MPEG Based Services Section

13.1.1

2 | TC Layer for MPEG Applications Part 8 IDB
Section
9.2.31

A.4.3 Lowet Layer Protocols and Physical Interfaces

DAVIC hasspecified tools for digital transmission for a variety of media. This subclause details thog

applicable’to broadcast.

A4.3.1

Passband Uni- directional PHY on coax

Table A4-7 indicates the clauses from DAVIC Part 8 relevant to the unidirectional transmission over radio
frequency coax (up to 1 GHz bandwidth) using QAM modulation in the context Bhtienced Digital

Broadcast Contour.
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Table A4-7 — Function PSPBUCX: Passband Unidirectional PHY on coax

# | Description

DAVIC Clause

Additional Implementation

Information

Common with
Contour

1 Passband Unidirectional
Phy on coax

Part 8 Section 7.7.X

The frame structure should be IDB

MPEG-2 TS. Sections 7.7.3, 7.7.4{1
and 7.7.5.X do not apply.

Note that two Grades are specified.
Selection between Grade A and
Grade B (256 QAM) has to be

agreed upon by the parties involve
with the realisation of a DAVIC

o

system

A.4]3.2 Passband Uni- directional PHY on satellite

Table A4-8 indicates the clauses from DAVIC Part 8 relevant to the uni-directional transmission over a satellite
trangmission system using QPSK modulation in the context @&rthanced DigitaBroadcast‘Contour.

Table A4-8 — Function P8PBUSL: Passband Unidirectional PHY.'on satellite

# || Description DAVIC Additional Common
Clause Implementation with
Ihformation Contour
1 Passband Unidirectional Phy on Satellite Part.8 Section IDB
7.9.X
A.4[3.3 Passband Uni- directional PHY on MMDS

DAVIC defines tools for the uni-directional transmission over radio frequency (up to 10 GHz) using QAM
modulation. It is refered to as Microwave Multipoint Distribution Services. Table A4-9 indicates the clauss

DAVIC Part 8 relevant to MMDS in the context.of thahanced DigitaBroadcast Contour.

ps from
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Table A4-9 — Function PBPBUMD: Passband Unidirectional PHY on MMDS

# | Description DAVIC Clause Additional Implementation Common with
Information Contour
1 | Passband Unidirectional | Part 8 Section 7.10.X| The frame structure should be| IDB
Phy on MMDS MPEG-2 TS. Hence 7.10.1.3 and

7.10.1.5 are not applicable.
7.10.2 and 7.10.3 are not
applicable to Uni-directional
MMDS.

Note that three grades are
specified. Selection between

Grade A, A+, B (16 and 64
QAM, 16 and 64 QAM/TCM,256)
QAM) has to be agreed upon by
the parties involved with the
realisation of a DAVIC system

A434 Passband Uni-directional PHY on LMDS
DAVIC defines tools for the uni-directional transmission over radio frequency (above 10 GHz) using QPSK or
QAM modulation. It is referred to as Local Multipoint Distribution Serviees/ Table A4-10 indicates the clauses
from DAVIC Part 8 relevant to uni-directional LMDS in the context of Bmaanced DigitaBroadcast Contour.
Table A4-10 — Function P8PBULM: Passband{Unidirectional PHY on LMDS
# | Description DAVIC Clause Additional Implementation Common with
Information Contour
1 | Passband Uni- Part 8 Section The’/frame structure should be MPEG4DB
directional 7.11.X 2°TS. Hence 7.11.1.3 and 7.11.1.5 are
Phy on LMDS not applicable.
7.11.2 and 7.11.3 are not applicable to
Uni-directional MMDS.
Note that two grades are specified.
Selection between Grade A and B
(QPSK or 16 QAM) has to be agreed
upon by the parties involved with the
realisation of a DAVIC system
A.4.3.5 Network-Interface-Unit to Set-Top-Unit Interface
DAVIC.has'specified tools to interface a Network-Interface-Unit to a Set-Top-Unit. Specifically one|set of tools
for NIUS located within the STU enclosure (e.g.: "internal” NIUs), and one for standalone NIUs locajed outside
theé\STU enclosure (e.g.: "external" NIUs). Table A4-11 specificies the physical interface defined by|DAVIC for
the intenal NIUs. Table A4-12 specificies the physical interface defined by DAVIC for the external NIUs.
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Table A4-11 — Function P8AOINT: Interface of Set-Top-Unit to Internal Network-Interface-Unit

# | Description DAVIC Additional Common with
Clause Implementation| Contour
Information
1 Introduction to the A0 interface Part 8 Description IDB
Section 8.1 | only
2 Functional Description of the AQ interface Part 8 Description IDB
Section 8.2 | only
3 | Capability Levels Required for AO Part 8 Only level A IDB
Section 8.3 | capability is
required
4 Definition of Internal and External AO Part 8 For PSAOINT | IDB
Section 8.4 | only the
Internal AO is
applicable
5 || Specification of the Internal AO (Digital Part)- Part 8 DB
specifies connector, pin assignment and electrical | Section 8.5
specification
6 || Optional Internal AO Specification (Analog Pass- | Part 8 Support of this | IDB
Through Part) - specifies how digitized analog Section 8.6 | tool is optional
baseband video and audio is carried over the interpal
A0 interface
Table A4-12 — Function PBAOEXT: Interface of Set-Top-Unit{to External Network-Interface-Unit
# || Description DAVIC Additional Common with
Clause Implementation| Contour
Information
1 Introduction to the A0 interface Part 8 Description IDB
Section 8.1 | only
2 Functional Description of the AQ interface Part 8 Description IDB
Section 8.2 | only
3 || Capability Levels Required for AQ Part 8 Only level A IDB
Section 8.3 | capability is
required
4 Definition of Internal and-External AO Part 8 For PSAOINT | IDB
Section 8.4 | only the
Internal AO is
applicable
5 External AO Specification (Digital Part) - specifies | Part 8 IDB
the use of |EEE 1394 Section 8.7
6 | Optionaklnternal AO Specification (Analog Pass- | Part 8 Support of this | IDB
ThroughPart) - specifies how analog baseband vigdeBection 8.8 | tool is optional
and audio is carried over the external A0 interface
A.4.3.6 STU Dataport Interface

DAVIC has specified tools to equip a Set-Top-Unit with a Multimedia Dataport. This Multimedia Dataport can
be used to connect the STU to a variety of other equipment. Table A4-13 specificies the physical interface
defined by DAVIC for this purpose.
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Table A4-13 — Function PBMMDP: Physical Inteface for STU Multimedia Dataport

# | Description DAVIC Additional Common with
Clause Implementation| Contour
Information
1 Physical Specification - IEEE 1394-1995 Part 8 IDB
Section 9.2,
9.2.1
2 | Electrical Specification - IEEE 1394-1995 Part 8 IDB
Section
9.2.2
A.4.4 Information Representation

System interoperability requires agreements on the way the various types of information required fqg
application are expressed. DAVIC Part 9 describes a comprehensive set which in general reuses t
standards from the Classical Broadcast domain (DVB and ATSC) as well as from theyWWW. Apart
actual coding formats, DAVIC Part 9 also describes methods of encapsulation torbe’used in conjun
transport mechanisms specified in Section A.4.2.

A4.41

DAVIC specifies the use of MPEG-2 for compressed video coding. BAVIC distinguishes between ty
resolutions and also whether the stream is real-time (presentedimmediately after reception) or a st
(presented from memory under control of an application) The{following tables: Table A4-14, Table 4
A4-16, and Table A4-17 indicate the clauses from DAVIC Part9 relevant to compressed video in th
theEnhanced DigitaBroadcast Contour for the functions identified above.

Compressed Video

r the

ne appropriate
from the

Ction with the

Vo sets of

bred stream
\4-15, Table
e context of
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Table A4-14 — Function P9VIDMR: Information Representation for real-time Compressed Video streams
with a resolution up to ITU-R 601

# | Description DAVIC Clause| Additional Common with
Implementation Contour
Information
1 Compressed Video - Specifies the Usge Part 9 Section IDB
of MPEG-1/2 Video 6.10
2 Coding Constraints for video with a | Part 9 Section IDB
resolution up to ITU-R 601 6.10.1.x
4 | Types of Monomedia Components — | Part 9 Section IDB
Identifies Compressed Video as an 71
instance of a Monomedia Component
5 || Real-time and Stored Monomedia Part 9 Section | Support for IDB
Streams - Identifies Compressed Videp7.2 Compressed Video
as an instance of both real-time and as a stored stream i
stored streams not a part of
POVIDMR
6 | Carriage of Monomedia Streams in PE®art 9 Section IDB
Packets 7.3
7 Packetization of MPEG and ATSC- Part 9 Section IDB
defined Components 7.3.1
8 | Transport of Real-Time Streams Part 9 Section IDB
8,8.1
Table A4-15 — Function POVIDHR: Information Representation{orfeal-time Compressed Video streamp
with a resolution beyond ITU:R 601
# || Description DAVIC Clause| Additional Common with
Implementation Contour
Information
1 Compressed Video - Specifies the Use Part 9'\Section IDB
of MPEG-1/2 Video 6.10
3 || Coding Constraints for video with a {(Part 9 Section IDB
resolution beyond ITU-R 601 6.10.2.x
4 || Types of Monomedia Components— | Part 9 Section IDB
Identifies Compressed Videg_ as an 7.1
instance of a Monomedia Component
5 || Real-time and Stored Menomedia Part 9 Section | Support for IDB
Streams - Identifies-Compressed Video7.2 Compressed Video
as an instance of-both real-time and as a stored stream i
stored streams not a part of
POVIDHR
6 | Carriage-effMonomedia Streams in PE®art 9 Section IDB
Packets 7.3
7 Packetization of MPEG and ATSC- Part 9 Section IDB
defined Components 7.3.1
8 | Transport of Real-Time Streams Part 9 Section IDB
8, 8.1,
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with a resolution up to ITU-R 601

Table A4-16 — Function P9VIDMS: Information Representation for stored Compressed Video streams

Description DAVIC Clause| Additional Common with
Implementation Contour
Information

Compressed Video - Specifies the Usge Part 9 Section IDB

of MPEG-1/2 Video 6.10

Coding Constraints for video with a | Part 9 Section IDB

resolution up to ITU-R 601 6.10.1.x

Types of Monomedia Components - | Part 9 Section IDB

Identifies Compressed Video as an 71

instance of a Monomedia Component

Real-time and Stored Monomedia Part 9 Section | Support for IDB

Streams - Identifies Compressed Vide
as an instance of both real-time and
stored streams

07.2

Compressed Video
as a real-time strear
is no a part of

POVIDMS
Carriage of Monomedia Streams in PE®art 9 Section DB
Packets 7.3
Packetization of MPEG and ATSC- Part 9 Section IDB
defined Components 7.3.1
Transport of stored streams Part 9 Section IDB

8,8.2

Table A4-17 — Function P9VIDHS: Information Representation for stored Compressed Video st

with a resolution up to ITU-R 601

eams

Description DAVIE Clause| Additional Common with
Implementation Contour
Information

Compressed Video - Specifies the ‘Usg Part 9 Section IDB

of MPEG-1/2 Video 6.10

Coding Constraints for videg'with a | Part 9 Section IDB

resolution beyond ITU-R 601 6.10.2.x

Types of Monomedia . Components - | Part 9 Section IDB

Identifies Compressed-Video as an 7.1

instance of a Monomedia Component

Real-time and_Stored Monomedia Part 9 Section | Support for IDB

Streams - Identifies Compressed Video7.2 Compressed Video

as an instance of both real-time and as a real-time

stored.stréeams stream is not a port
of POVIDHS

Carriage of Monomedia Streams in PE®art 9 Section IDB

Packets 7.3

Packetization of MPEG and ATSC- Part 9 Section IDB

defined Components 7.3.1

Transport of Stored streams Part 9 Section IDB

8,8.2
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A.4.4.2

DAVIC specifies the use of MPEG-1 for compressed audio coding as well as ATSC A/52 for surround sound
compressed audio coding. Compressed audio can be used as a stream which is played directly from the network
and also as a stored stream which is played from memory under control of an application. The following tables:

Compressed Audio

indicate the clauses from DAVIC Part 9 relevant to compressed audio in the contextoifidéimeed Digital
Broadcast Contour for the functions identified above.

Table A4-18 — Function POAUDMP1R: Information Representation for Real-Time Compressed Audio

using MPEG-1
# Description DAVIC Clause Additional Common with
Implementation| Contour
Information
1 Compressed Audio - Part 9 Section 6.7 IDB
Specifies the use of MPEG-1 and ATSC
A/52 as audio coding standards
2 Compressed audio - coding using Part 9 Section 6.7.1 IBB
MPEG-1 Audio Coding
4 || Types of Monomedia Components - | Part 9 Section 7.1 IDB
Identifies Compressed Audio as an
instance of a Monomedia Component
5 Real-time and Stored Monomedia Part 9 Section 7.2 Supportfor | IDB
Streams - ldentifies Compressed Audio Compressed
as an instance of both real-time and Audio as a
stored streams stored stream is
not part of
PO9AUDMP1R
6 | Carriage of Monomedia Streams in PE®art 9 Section’7.3 IDB
Packets
7 || Packetization of MPEG and ATSC- | Part 9 Section 7.3.1 IDB
defined Components
8 | Transport of Real-Time Streams and | Rart 9 Section 8, 8.1 IDB
Components
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Table A4-19 — Function P9AUDATR: Information Representation for Real-Time Compressed Audio
streams using ATSC A/52

Description DAVIC Clause Additional Common with
Implementatio | Contour
n Information

Compressed Audio - Part 9 Section 6.7 IDB

Specifies the use of MPEG-1 and ATSC

A/52 as audio coding standards

Compressed audio coding for multi- | Part 9 Section 6.7.2 IDB

channel surround sound using ATSC

A/52

Types of Monomedia Components - | Part 9 Section 7.1 IDB

Identifies Compressed Audio as an

instance of a Monomedia Component

Real-time and Stored Monomedia Part 9 Section 7.2 Support for | IDB

Streams - Identifies Compressed Audio Compressed

as an instance of both real-time and Audio as a

stored streams stored stream
is not part'of
POAUDATR

Carriage of Monomedia Streams in PE®art 9 Section 7.3 IDB

Packets

Packetization of MPEG and ATSC- Part 9 Section 7.3.1 IDB

defined Components

Transport of Real-Time Streams Part 9 Section'8, §.1 IDB

Table A4-20 — Function P9AUDMPLS: Information Representation for stored Compressed Audli

streams-using MPEG-1

(0]

Description DAVIC Clause Additional Common with
Implementation| Contour
Information
Compressed Audio - Part 9 Section 6.7 IDB
Specifies the use of MPEG-1 and ATSC
A/52 as audio coding stahdards
Compressed audio;eoding using Part 9 Section 6.7.1 IDB
MPEG-1 Audio €eding
Types of Monemedia Components — | Part 9 Section 7.1 IDB
Identifies Compressed Audio as an
instance,6f/a Monomedia Component
Real-time and Stored Monomedia Part 9 Section 7.2 Support for | IDB
Stteams - Identifies Compressed Audio Compressed
as.an instance of both real-time and Audio as a
stored streams Real-Time
stream is not
part of
PO9AUDMP1S
Carriage of Monomedia Streams in PE®art 9 Section 7.3 IDB
Packets
Packetization of MPEG and ATSC- Part 9 Section 7.3.1 IDB
defined Components
Transport of Stored Streams Part 9 Section 8, §.2 IDB
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Table A4-21 — Function P9AUDATS: Information Representation for stored Compressed Audio streams

using ATSC A/52

# | Description DAVIC Clause Additional Common with
Implementation | Contour
Information
1 Compressed Audio - Part 9 Section 6.7 IDB
Specifies the use of MPEG-1 and ATSC
A/52 as audio coding standards
3 | Compressed audio coding for multi- | Part 9 Section 6.7.2 IDB
channel surround sound using ATSC
A/52
4 || Types of Monomedia Components — | Part 9 Section 7.1 IDB
Identifies Compressed Audio as an
instance of a Monomedia Component
5 || Real-time and Stored Monomedia Part 9 Section 7.2 Support for IDB
Streams - ldentifies Compressed Audio Compressed
as an instance of both real-time and Audio as a Real-
stored streams Time stream is
not part of
POAUDATS
6 | Carriage of Monomedia Streams in PE®art 9 Section 7.3 IDB
Packets
7 Packetization of MPEG and ATSC- Part 9 Section 7.3.1 IDB
defined Components
8 | Transport of Stored Streams Part 9 Section 8£§.2 IDB
A.4{4.3 Still Pictures and Graphics

DAVIC specifies several tools for the representation of Still Pictures and Graphics namely: Still Pictures,
Compressed Graphics and Compressed Character Data.. The Still Pictures tool is intended for the repre
of r::{xtural images. The Compressed Graphics tools:is intended for the represenation of synthetic images
subtitles and animations. The Compressed Chatacter Data tools is intended for the graphical representation of
All of these tools can used as Real Time or Stored streams. Still Pictures and Compressed Graphic

text.
be u

A4

Man
2 fo
MPH

The
Enh

sed as a stand-alone component.

4.3.1 Still Pictures

EG-2 is higher than forother standards

hnced DigitaBroadcast Contour.

y applications require presentation of high-quality (photo-realistic) still images. DAVIC has selected
this as the facility for MPEG-2 decoding is already present in each receiver and the coding efficiengy of

such as JPEG.

following tables-indicate the clauses from DAVIC Part 9 relevant to still pictures in the context of the

sentation
such as

5 can also

MIPEG-
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Table A4-22 — Function P9SPICR : Information Representation for Real-Time streams of Still Pictures

# | Description DAVIC Clause Additional Common with
Implementation Contour
Information
1 | Still Pictures - Specifies the use ofPart 9 Section 6.11.1] IDB
MPEG-2 | frames
2 | Types of Monomedia ComponentsPart 9 Section 7.1 Support of Still IDB
— Identifies Still Pictures as stream Pictures as a stand-
or as stand-alone component alone component is not
a part of POSPICR
3 Real-time and Stored Monaomedia Part 9 Section 7.2 Suppart of Still IDR
Streams - identifies a stream of I Pictures as a stored
still pictures as an instance of both stream is not a part of
real-time and stored streams POSPICR
4 | Carriage of Monomedia Streams|iPart 9 Section 7.3 IDB
PES Packets - Specifies that
streams of Still Pictures are
contained in PES packets
5 Packetization of MPEG and Part 9 Section 7.3.1 IDB
ATSC-defined Components —
Specifies some details with respgct
to the way Streams of Still picturgs
are packaged
6 | Transport of Real-Time Streams Part 9 Section 8.1 IDB
Table A4-23 — Function P9SPICS: Information Representation for stored streams of Still Pictufes
# | Description DAVIC\Clause Additional ImplementationCommagn
Information with Coptour
1 | Still Pictures - Specifies the use of | Rart 9 Section IDB
MPEG-2 | frames 6.11.1
2 | Types of Monomedia Components--| Part 9 Section 7.1 Support of Still Pictures asDB
Identifies Still Pictures as stream or as a stand-alone component |s
stand-alone component not a part of POSPICS
3 Real-time and Stored Monomedia | Part 9 Section 7.2 Support of Still Pictures asDB
Streams — identifies.a_stream of still a Real-Time stream is not ja
pictures as an instance of both real- part of POSPICS
time and stored'streams
4 | Carriage ofMenomedia Streams in | Part 9 Section 7.3 IDB
PES Packets'- Specifies that streamp
of Still Rictures are contained in PES
packets
5 | _PRaeketization of MPEG and ATSC- | Part 9 Section 7.3.1 IDB
defined Components - Specifies sone
details with respect to the way
Streams of Stittpictures are packaged
6 | Transport of Stored Streams Part 9 Section §.2 IDB
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Table A4-24 — Function P9SPB: Information Representation for Still Picture bitmaps

# | Description DAVIC Clause Additional Common with
Implementatio | Contour
n Information
1 Still Pictures — Specifies the use of Part 9 Section 6.11.1 IDB
MPEG-2 | frames
2 | Types of Monomedia Components - | Part 9 Section 7.1 Support of St|llIDB
Identifies Still Pictures as stream or as Pictures as a
stand-alone component stream is not a
part of POSPB
5 Packetization of MPEG and ATSC- Part 9 Section 7.3.1 IDR
defined Components - Specifies some
details with respect to the way Streams
of Still pictures are packaged
6 | Transport of Stand-alone Monomedig Part 9 Section 8.3 IDB
Components
A.4}4.3.2 Compressed Graphics
DAVIC specifies the use of DVB subtitling for streams of graphics pictures encoded as bitmaps which c3

n be

used for e.g., subtitling and animations. Graphics streams can be used as\a-stream which is played dire¢tly from
the network and also as a stored stream which is played from memory under control of an application. Afthird
possibility is the use of a single Compressed Graphics bitmap as a stand-alone component. The followinp tables:
indigate the clauses from DAVIC Part 9 relevant to compressed graphics in the contendfeheed Digital
Broadcast Contour for the functions identified above.
Table A4-25 — FunctionP9CGR Information Representation/for Compressed Graphics Real-Time streamp
# || Description DAVIC Clause Additional Common with
Implementation Contour
Information
1 Compressed Graphics — Specifies the| ([Part 9 Section IDB
use of DVB subtitling 6.12.2, 6.12.2.1
2 || Types of Monomedia Components > | Part 9 Section 7.1]  Support of Compressd®B
Identifies Compressed Graphigcs as a Graphics as a stand-
stream or as a stand-alone-cemponenit alone component is not
a part of POCGR
3 Real-time and Stored"Monomedia Part 9 Section 7.2 Support of stored IDB
Streams - ldentifies-Compressed streams is not a part o
Graphics an instance of both real-time PI9CGR
and stored streams
4 | Carriage of’Monomedia Streams in PE®art 9 Section 7.3 IDB
Packets - Specifies that Compressed
Graphies is carried in PES packets
5 Packetization of DVB-defined Part 9 Section IDB
Components - Qpnr‘ifinc that the 732
packetization of Compressed Graphigs
conforms to the DVB subtitling
specification
6 | Transport of Real-Time Streams Part 9 Section 8.1 IDB
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Table A4-26 — FunctionP9CGS Information Representation for Compressed Graphics stored streams

Description DAVIC Clause Additional Com
Implementation mon
Information with
Cont
our
Compressed Graphics - Specifies the| Part 9 Section 6.12.2, 6.12.2.1 IDB
use of DVB subtitling
Types of Monomedia Components — | Part 9 Section 7.1 Support of IDB

Identifies Compressed Graphics as a
stream or as a stand-alone componen

Compressed Graphids
as a stand-alone

component is not a
part of POCGS
Real-time and Stored Monomedia Part 9 Section 7.2 Support of reaktime |DB
Streams — Identifies Compressed streams is nota’ part
Graphics an instance of both real-time of P9CGS
and stored streams
Carriage of Monomedia Streams in PE®art 9 Section 7.3 IDB
Packets — Specifies that Compressed
Graphics is carried in PES packets
Packetization of DVB-defined Part 9 Section 7.3.2 IDB
Components - Specifies that the
packetization of Compressed Graphigs
conforms to the DVB subtitling
specification
Transport of Stored Streams Part 9 Segtion 8.2 IDB
Table A4-27 — FunctionP9CGB Information’Representation for Compressed Graphics Bitmaps
Description DAVIC Clause Additional Com
Implementation non
Information ith
Cont
bur
Compressed Graphics % 'Specifies the| Part 9 Section 6.12.2, 6.12.2.2 IDB
use of DVB subtitling’and specifics how
single bitmaps are) coded.
Types of Monemedia Components - | Part 9 Section 7.1 Support of IDB
IdentifiestCompressed Graphics as a Compressed Graphigs
stream'or-as a stand-alone Component as a stream is not a
part of POCGB
Jransport of stand-alone Componentg Part 9 Section 8, 8.3 IDB

A.4.433

DAVIC defines a format for compressed character data streams. These streams can be used as a stream which is
played directly from the network and also as a stored stream which is played from memory under control of an
application. The following tables: indicate the clauses from DAVIC Part 9 relevant to compressed character data
streams graphics in the context of Erhanced DigitaBroadcast Contour for the functions identified above.

Compressed Character Data Streams
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Table A4-28 — FunctionP9CCR Information Representation for Compressed Character Data Real-Time

streams
# | Description DAVIC Clause Additional Com
Implementation mon
Information with
Cont
our
1 Compressed Character Data Part 9 Section 6.13 IDB
2 | Types of Monomedia Components — | Part 9 Section 7.1 IDB
Identifies Compressed Character Datg
Graphics as a stream
3 Real-time and Stored Monomedia Part 9 Section 7.2 Support of stored | IDB
Streams - |dentifies Compressed streams is not a part
Character Data as an instance of both of POCCR
real-time and stored streams
4 | Carriage of Monomedia Streams in PE®art 9 Section 7.3 IDB
Packets - Specifies that Compressed
Graphics is carried in PES packets
5 Packetization of DAVIC-defined part 9 Section 7.3.2, Annex D
componetns
6 | Transport of Real-Time Streams Part 9 Section 8.1 IibB

Tgble A4-29 — FunctionP9CCS Information Representation for Compressed Character stored streams

# || Description DAVIC Clause Additional Com
Implementation mon
Information with
Cont
our
1 Compressed Character Data Part.9'Section 6.13 IDB
2 || Types of Monomedia Components - | Part 9-Section 7.1 IDB
Identifies Compressed Character Datg
Graphics as a stream
3 Real-time and Stored Monomedia Part 9 Section 7.2 Support of real-tim¢ 1DB
Streams - Identifies Compressed streams is not a part
Character Data as an instance.of both of P9CCS
real-time and stored streams
4 | Carriage of Monomedia'Streams in PE®art 9 Section 7.3 IDB
Packets - Specifies that Compressed
Graphics is carried iWPES packets
5 || Packetization of\DAVIC-defined part 9 Section 7.3.2, Annex D
componetns
6 | Transport.of "Stored Streams Part 9 Section 8.2 [PB
A.4l4.4 Linear Audio

simultaneous with the main audio channel. Applications include audible-feedback to user actions such as key
presses, audible indication of a special situation (error condition, timed event).

Table A4-30 indicates the clauses from DAVIC Part 9 relevant to linear audio in the contextohémeed
Digital Broadcast Contour.
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Table A4-30 — Function POLNAD: Information Representation for Stored Linear Audio streams

Description DAVIC Clause Additional Common
Implementation | with Contour
Information
Linear Audio - Specifies that Linear Audio is | Part 9 Section 6.9 IDB
coded as AIFF-C
Types of Monomedia Components - Identifies| Part 9 Section 7.1 IDB
Linear Audio as a monomedia component of the
stream type
Real-time and Stored Monomedia Streams - | Part 9 Section 7.2 IDB
Identifies linear audio as an instance of a stored
stream
Carriage of Monomedia Streams in PES PackeBart 9 Section 7.3 IDB
- Specifies that Linear Audio is contained in PES
packets
Packetization of DAVIC-defined Components Part 9 Section 1.3.3 IDB
Transport of Stored Streams Part 9 Section 8, IDB
8.2
Coding of Linear Audio -Specifies the AIFF-C| Annex B IDB
format
Packetization of DAVIC defined Monomedia | Annex D IDB
Components in PES packets - specifies detalls
about how AIFF-C is contained in PES packetL

A.4.4.5 Text and Characters

DAVIC has selected a subset of the HTML 3.2 specification as a coding method for text with associated hyper
links (corresponding to the MHEG-5 Hypertext CGlass anchor) . The coding of characters is based op Unicode to
support multilingual text.
DAVIC has covered internationalization aspects by referencing work of the World Wide Web Consqrtium.
Detailed control of text presentation is‘provided by (Cascading) Style Sheets defined by the World YWide Web
Consortium.
Table A4-31 indicates the clauses from DAVIC Part 9 relevant to text rendering issues in the context of the
Enhanced DigitaBroadcast-Contour
Table A4-31 > Function POTXT: Information Representation for Text and Characters
# | Description DAVIC Clause Additional Common wijth
Implementation Contour
Information

1 | Character Information - Specifies the use &fart 9 Section 6.1 IDB

Unicode
2~ \Text Information - Specifies the use of a | Part 9 Section 6.2. IDB

subset of HTMI 3.2 for text markup

coding
3 | Types of Monomedia Components - Part 9 Section 7.1 IDB

Identifies Text as a stand-alone compongnt
3 | Transport of stand-alone Components Part 9 Section B, IDB

8.3
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4.6 Service Information

Service Information data forms part of the bitstream to provide the user with information to assist in the selection
of services and/or events within the bitstream. DAVIC has selected ETSI ETS 300 468 (DVB) as its specification
for the representation for Service Information. Table A4-32 indicates the clauses from DAVIC Part 9 relevant to

text

rendering issues in the context of Eréhanced DigitaBroadcast Contour

Table A4-32 — Function P9SI: Information Representation for Service Information

# | Description DAVIC Additional Common with
Clause Implementation Contour
Information
1 Service Information- Specifies the use of DVB- Part 9 DB
Sl for the coding of Service Information Section 6.5
A4l4.7 Content Loading
DAVIC has defined tools for Content Packaging. A Structure as well as Metadatahas been Tibiechll-33
indigates the clauses from DAVIC Part 9 relevant to text rendering issues in the 'conterdgfaheed Digital
Brogdcast Contour
Table A4-33 — Function P9CLND: Information Representatian for Content Loading
# || Description DAVIC Additional Common with
Clause Implementation Contour
Information
1 Content Packaging and Metadata - Introductign Part'9 IDB
Section 11
2 Content Package Structure Part 9 IDB
Section
11.1.x
3 Content Metadata Part 9 IDB
Section
11.2.x
A.4{4.8 Application Format
Background Information:
Applications pose widgly varying requirements to the Interactive Engine. Broadly speaking, two language
are ¢urrently in aétive use and therefore included irfEtiteanced DigitaBroadcast Contour as is the case in
DAVIC:
1. A functional/declarative style. A declarative language consists of a collection of high-level explicitly sp

—h

inctional objects. The possible interactions between these functional objects are also explicitly defin

A

styles

ecified
pd.

pplications take the form of a interconnected set of objects. The functional style lends itself naturally

to the

implementation of services requiring navigation within a collection of “pages” containing information. Due to
the high-level nature of the interface and the fact that there is no direct access from within applications to the
infrastructure of the receiver applications reliable and safe execution is easily achieved.

2. A procedural style (Script/byte-code). Not all services can be expressed in the functional/declarative style.
Examples are services that rely on extensive data manipulation and/or direct access to the receiver’s
infrastructure. In this case a procedural paradigm is more appropriate. This requires a so-called byte-code
interface such as JAVA.

Specifications for an interactive engine supporting both styles are given in DAVIC Part 9 and are detailed below.
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MHEG-5 has been selected as the declarative engine this is specifically designed for TV-oriented navigation-like
servicesTable At-34 indicates the clauses from DAVIC Part 9 and Part 5 relevant fentienced Digital

Broadcast Contour. This includes the mapping of MHEG-5 Elements to DSM-CC U-U which is the method used
by the application to access its data either from the broadcast stream or from a point-to-point link (e.g., a
telephone modem connection).

Table A4-34 — Function PODAPP: Information Representation for Declarative Applications

Description DAVIC Clause Additional Common
Implementation | with Contour
Information
Application Interchange Format - Specifies théart 9 Section 9.1 Only the first IDB
use-o-MHEG-5-for-the-coding-of-Declarative paragraph-apphes
Applications to the coding of
Declarative
Application
MHEG-5 profile for the DAVIC application | Part 9 Section IDB
domain - Specific details for the use of MHE(9.2.1, 9.2.2, 9.2.3,
5in DAVIC 9.2.4,9.2.5,9.2.6,
9.2.7,9.2.8,9.2.9,
9.2.10,9.2.13
Mapping of MHEG-5 Elements to DSM-CC | Part 9 Section IDB
U-U - Specifies how MHEG-5 objects are 9.3.1,9.3.2,9.3.3,
retrieved using DSMCC 9.3.4,9.35
Reference Decoder Model- specifies the siz¢ Part 9 Section 10.1] IDB
and other relevant bounds to MHEG 10.2, 10.3,10.4
applications
Run-time execution environment Part.9 Section 9{6lmplementation of| IDB
9.6.1 the JAVA VM
and packages is
not part of
PODAPP
6 User Input Events Part 9 Section 9.6.2 IDB
Specifies how User Input (e.g., RCkeys) is
mapped onto application level events

MHEG-5 provides a mechanism, the InterchangedProgram Class, to execute procedural code from within a

MHEG application. DAVIC;has selected this procedural code to be JAVA VM. DAVIC has also spegified a core
set of JAVA APIsTable A-35 indicates the clauses from DAVIC Part 9 and MHEG-6 relevant for the
Enhanced DigitaBreadcast Contour.
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Table A4-35 — Function P9PAPP: Information Representation for Procedural Applications

# | Description DAVIC Clause| Additional Common with
Implementatio | Contour
n Information
1 | Application Interchange Format - Specifies | Part 9 Section IDB
JAVA for the coding of procedural 9.1
applications
2 | Core set of Java APIs Part 9 Sectior IDB
9.4
3 | java.lang - Minimal set of classes to run Java Part 9 Section IDB
code 9.4.1
4 | java.util - Utility features (strings, date Part 9 Section IDB
handling, math) 9.4.2
5 | java.io - access to non real time streams of data  Part 9 Section IDB
9.4.3
6 | iso.mheg5 - access to MHEG-5 objects Part 9 Sectipn IDB
9.4.4
7 || davic.dsmccuu -access to the DSMCC U-U | Part 9 Section | Support of this{ IDB
interface for network data access 9.4.5 APl is optional
A.414.9 Reference Decoder Model
DAVIC defines a Reference Decoding Model (RDM) which specifiesssemantic constraints on delivery, ha

and [decoding of content. The RDM does not describe any specifi¢ réceiver architecture.

The

RDM provides models for data delivery, memory usagecfor'code and content objects and timing for

handlling and instruction execution.

DAV

IC application developers use the RDM as a virtual*platform for application development and as the
verification of application correctness, without requiring any application testing at each specific STU

implementation of the DAVIC specification.

ndling

bbject

tool for

Table A4-36 indicates the clauses from DAVIC\Part 9 relevant to the reference decoding model in the context of
theBnhanced DigitaBroadcast Contour.
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Table A4-36 — Function P9RDM Reference Decoder Model

# | Description DAVIC Clause Additional Common with
Implementation | Contour
Information
1 | Scope - The RDM specifies semantic Part 9 Section IDB
constraints on delivery, handling and decodipg.0.1
of content
2 Reference Decoding Model - Specification of Part 9 Section IDB
the Reference Decoder Model 10.2
3 DAVIC Application Resource Descriptor - Part 9 Section IDB

Descriptor which describes resources neededi 3

execute a specific application on a receiver

4 Minimum DAVIC 1.2 STU requirements Part 9 Section IDB
104

5 | Support for Graphics in STU Part 9 Section DB
10.5

6 Persistent Memory Part 9 Section IDB
10.6

A.4.5 Security

DAVIC provides several kinds of tools for security. Two sets of toolS deal with interfaces to detachaple security
devices. They are listed rable Al-37 andTable A4-38 below. Alsoda set of tools, listedTiable A-41 below,

for the secure download (with respect to integrity, source and'freshness of the information) of information to the
STU has been defined.

Table A4-37 — Function P10CAO: Security Tool forConditional Access based on PCCard Form Factor

# | Description DAVIC Clause Additional Common with
Implementation| Contour
Information

1 | S1 Scrambling - Describes the methodolod3art 10 Section 10.1 IDB

of rendering information unintelligible to
prevent use of protected material by
unauthorised individuals

2 | Security Interfaces - describes the approadbart 10 Section 9 IDB
adopted by DAVIC to put the vital securit
elements of the SCS/on detachable units
which can be easily exchanged

3 | Security Interface CAO - Specifies the use¢ Part 10 Section 10 IDB
of the DVB+CI as a DAVIC Security and Section 13
Interface<(based on the PCCard
FormFactor)
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Table A4-38 — Function P10CA1: Security Tool for Conditional Access based on SmartCard

# | Description DAVIC Clause Additional Common with
Implementation | Contour
Information
1 S1 Scrambling - Describes the methodolpddart 10 Section IDB
of rendering information unintelligible to | 10.1
prevent use of protected material by
unauthorised individuals
2 Security Interfaces - describes the approadbart 10 Section 9 IDB
adopted by DAVIC to put the vital securit
elements of the SCS on detachable units
which can be easily exchanged
3 || Security Interface CAl - Specifies the Part 10 Section IDB
DAVIC defined Security Interface CA1 12.x
(implemented on a 1ISO-7816) SmartCard
Table A4-39 — Function P10DL: Security Tool for Secure Download
# || Description DAVIC Clause Additional Common with
Implementation | Contour
Information
1 | Secure Download - a mechanism for Part 10 Section IDB
protecting software and data downloads 107.6.x
the STU. The integrity, source and
freshness of the data is protected by this
mechanism; however, confidentiality of the
data is not provided.
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Annex B
(normative)
Interactive Digital Broadcast (IDB) Technology Domain

B.1 Scope

This Appendix specifies the Technology Domain of the Interactive Digital Broadcast (IDB) contour. Figure B-1

shows a system configuration implementing the IDB contour.

End-Service A9 Core Network A4 Unidirectional Al End-Service
Provider Access Network Consumer System
System

Broad- 1,S2
cast s1,52
Server
STB
| /
Inter- $1,52, S4
active Interaction
Service network
Provider S1,52, 54

Figure B-1 — Configuration of Interactive Digital Broadcast System

B.2 Overview of system functions

Table B2-1, Table B2-2, Table B2-3, Table B2-4, Table B2-5 and Table B2-6 list the system functions

relevant to the Interactive Digitah Broadcast Contour. As described above, system function

5 are a

collection of DAVIC clauses which together realize a complete system function. For each gf the system

functions it is indicated which DAVIC Clause implements the function, the Reference Point
the function applies, the;System location where the function is implemented and other syst
which shall be implémented if the function is implemented. An acronym is assigned to eac
for further referenice. This acronym is used in subclause B.4 of this Annex where detailed |
DAVIC tools belonging to each function are given. Note that the functions defined in Table
Table B2-6.are already sufficiently detailed so that these are not addressed in subclause H
Annex.

Note that these system functions have been defined on the basis of DAVIC 1.2 tools. Revi
technology contour may include new functions when suitable tools are identified according

to which

em functions
N function
sts of

B2-5 and

.4 of this

5ions of this
to the

DAVIC Rules for technical procedure.
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Table B2-1 — Overview of System Functions for Interactive Digital Broadcast - High and Mid layer

protocols
Acronym Description Standard | DAVIC Relevant System Requires
Referenced| Clause Reference Location Function
Point

P7URTS High and Mid layer | ISO/IEC Part 7, A9,A1 SPS, P8PBUCX or
Protocols for 13818-1 Sec 6 DS, PSPBUSL or
unidirectional Real- scs PSPBUMD or
Time Streams - PSPBULM
MPEG-2 Transport
Stream for Audio,

Video and data
Transmission

P7URTSE Extension to ISO/IEC Part 7, A9, Al SPS, P7URTS
P7URTS for Stream| 13818-1 Sec 7 DS,SCS
Events etc.

P7UNRT Mid- and High-layer| ISO/IEC Part 7 SPS, P8PBUCX or
protocols for 13818-6 Sec 6,7 DS,SCS PSPBUSL or
unidirectional Non | ISO/IEC PSPBUMD or
Real-Time 13818-1 PSPBULM
Transmission

P7BUCD High and Mid Layer| ISO/IEC Part 7 A9, Al SPS, P12SYSDYN
Protocols for bi- 13818-6 Sec 7 DS,SCS, | and (P8LSSPY
directional User OMG-CDR or P8LSSIS or
Control data OMG- P8LSPLM or
Transmission UNO REC P8PBBCX or

793 (TCP) P8PBBLM)
RFC 791
(IP)

P7IRMP2 High and Mid Layer| ISO/IEC Part 7 A9, Al SPS, DS, | P7TBUCD
Protocols for IP ovelf 13818-6 Sec 6 SCS
MPEG2
transmission

P7QNLD High and Mid Layer| ISO/IEC Part 7 Al10 SPS,DS
Protocols for 13818-6 Sec7
Content Loading

P7AD Protocols for ISO/IEC Part 7 A0 SCS PBAOEXT or
interfacing a 13818-1 Sec 12 PBAOINT
Network-Intérface- | ITU-T
Unit to a-Set-Top- | 1.363.5
Unit (AAL5)

P7MPMMDP | Protecols for MPEQG ISO/IEC Part 7 A20 SCS P8MMDP
based services on thel3818-1 Sec 13
STU Multimedia IEC 61883
Dataport

P7IPMMDP Protocols for IP RFC 793 Part 7 RP2 SCSs PBMMDP
based services on th e(\T(‘D) Sec 13
STU Multimedia RFC 791
Dataport (1P)
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Table B2-2 — Overview of System Functions for Interactive Digital Broadcast - Lower Layer Protocols
And Physical Interfaces

Acronym Description Standard DAVIC Relevant System Requires Function
Referenced | Clause Reference | Location
Point

P8PBUCX | Passband Part 8 A9, Al DS
Unidirectional Sec 7.7
PHY on coax

P8PBUSL Passband ETS 300 Part 8 A9, Al DS
Unidirectional | 421 Sec 7.9
PHY on
Satellite

P8PBUMD | Passband Part 8 A9, Al DS
Unidirectional Sec 7.10
PHY on MMDS

P8PBULM | Passband Part 8 A9, Al DS
Unidirectional Sec 7.11
PHY on LMDS

P8LSSPS Low-Speed ITU-T Part 8 A9, Al DS
Symmetrical V.22bis, Sec 7.1
PHY on the V32,
PSTN V.32bis,

V.34

P8LSSIS Low-Speed ITU-T 1.430 | Part8 A9, AL DS
Symmetrical Sec 7.2
PHY on the
ISDN

P8SLSPLM Low-Speed ITU-T V.22, | Part8 A9, Al DS
Symmetrical V.22bis, Sec 73
PHY on Public | V32,
Land Mobile
Networks

P8PBBCX | Passband Bi- Part 8 A9, Al DS P8PBUCX
directional PHY Sec 7.8
on coax

P8PBBLM | Passband Bi- Part 8 A9, Al DS P8PBULM
directional PHY Sec 7.11
on LMDS

P8AOINT Interface.of Set{ UTOPIA Part 8 A0 SCS
Top-Unit to Level 1 Section 8
Internal 1’C
Network-
Interface-Unit

PSAOEXT Interface of Set{ IEEE 1394- | Part 8 AO SCS
Top-Unit to 1995 Section 8
External
Netwrork
Interface-Unit

PS8MMDP STU IEEE 1394- | Part 8 Sec | A20 SCS
Multimedia 1995 9.2
Dataport
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Table B2-3 — Overview of System Functions for Interactive Digital Broadcast - Information
Representation

Acronym Description Standard | DAVIC Relevant System Requires
Referenced Clause Reference Location Function
Point
PO9VIDMR Information ISO/IEC Part 9 A9,Al SPS,SCS P7URTS

Representation for 13818-2 Sec6,7,8
Real-Time compressef
Video streams with a
resolution up to ITU-R
601

POVIDHR Information ISO/IEC Part 9 A9,Al SPS,SCS P7URTS
Representation for 13818-2 Sec6,7,8
Real-Time compresse(d
Video streams with a
resolution beyond

ITU-R 601

POVIDMS Information ISO/IEC Part 9 A9,Al SPS,SCS PO9RDM and (
Representation for 13818-2 Sec6,7,8 P7UNRT or
Stored compressed P7BUCD )

Video streams with a
resolution up to ITU-R

601

P9VIDHS Information ISO/IEC Part 9 A9,Al SPS,SCS P9RDM and {
Representation for 13818-2 Sec®6, 7,8 P7UNRT or
Stored compressed P7BUCD)

Video streams with a
resolution beyond
ITU-R 601

POAUDMPIR | Information ISO/IEC Part 9 A9,Al SPS,SCS P7URTS
Representation for 11172-3 Sedd, 7, 8
Real-Time compressef
Audio streams using

MPEG-1
PO9AUDATR Information ATSC Part 9 A9,Al SPS,SCS P7URTS
Representation for A/52 Sec6,7,8

Real-Time compressefl
Audio streams using

ATSC A/52 Audio

POAUDMP1S | Information ISO/IEC Part 9 A9,Al SPS,SCS P9RDM and (
Representation for 11172-3 Sec6,7,8 P7UNRT or
stored coOmpressed P7BUCD
Audio‘streams using )
MPEG-1

POAUDATS Information ATSC Part 9 A9,Al SPS,SCS PORDM and (
Representation for A/52 Sec6,7,8 P7UNRT or
stored compressed P7BUCD )
AUdio streams using
ATSC A/52 Audio

P9CGR Information ETS 300 | Part9 A9,A1 SPS,SCS P7URTS
Representation for 743 Sec 6,7,8

Compressed Graphicg
Real-Time streams
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P9CGS Information ETS 300 Part 9 A9,Al SPS,SCS PO9RDM and
Representation for | 743 Sec 6,7,8 (P7UNRT or
Compressed P7BUCD)
Graphics Stored
streams

P9CGB Information ETS 300 Part 9 A9,Al SPS,SCS PO9RDM and
Representation for | 743 Sec 6,7,8 (P7UNRT or
Graphics P7BUCD)
Bitmaps

POSPICR Information ISO/IEC Part 9 A9,Al SPS,SCS P7URTS
Representation for | 13818-2 Sec6,7,8
TEal-tme strears of
Still Pictures

POSPICS Information ISO/IEC Part 9 A9,Al SPS,SCS R9RDM|and
Representation for | 13818-2 Sec6,7,8 R7YURTS and
stored streams of (P7UNRT]|or
Still Pictures P7BUCD

POSPB Information ISO/IEC Part 9 A9,Al SPS,SCS P9RDM|and
Representation for | 13818-2 Sec 6, 7,8 (P7UNRT] or
Still Picture bitmaps P7BUCD

P9QCR Information Part9 Sec| A9, Al SPS,SCS P7URTS$
representation for 6,7,8
Real-Time streams @
Compressed
Character Data

POQCS Information Part 9 Sec[CA9, Al SPS,SCS P9RDM|and
representation for 6,7,8 (P7UNRT
Stored streams of
Compressed or P7BUQD)
Character Data

POLNAD Information AIFF-C Part 9 A9,Al SPS,SCS PORDM(and
Representation for Sec 6, 7, 8, P7URTS and (
stored Linear Audio A, C P7UNRT pr
streams P7BUCD

POTXT Information ISO 10646-1| Part 9 A9,Al SPS,SCS P9RDM|and
Representation for\| HTML 3.2 Sec®6,7,8 (P7UNRT| or
Text and Characters P7BUCD

PoS Information ETS 300 Part 9 A9,Al SPS,SCS P7UNRT
Representation for | 468 Sec 6
Servicée Jaformation

POQNLD Information Part 9 Sec | A10 SPS P7CNLD|
Representation for 11
Content Loading

PODAPP Information ISO/IEC Part 5, Part| A1, A9 SPS, SCS$ P9RDM|and
Representation for | 13522-5 9Sec9, 10 (P7UNRT]|or
Declarative P7BUCD
Apptications

POPAPP Information ISO/IEC Part 9 Al, A9 SPS, SCSS$ P9DAPP
Representation for | 13522-6 Sec 9, 10
Procedural JAVA VM
Applications

PO9RDM Reference Decoder Part 9 Al, A9 SPS, SCS$
Model Section 10
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Table B2-4 — Overview of System Functions for Interactive Digital Broadcast - Security

Acronym | Description Standard | DAVIC Relevant System Requires Function
Referenced| Clause Reference | Location
Point
P10CAO Security Tools: CENELEC | Partl10 CAOQ/CAl SPS,DS,
Interface for EN 50221 | sec 9, 10, SPS
Conditional Access| 9,13
based on PCCard
Form Factor

P10cAdl Qomnrih]/ Tools: ISOQUEC PartlQ CAQ/CA] QDQ’DQ,
Interface for 7816-1, 2, | Sec 10, 9, SPS

Conditional Access| 3, 4,5, 6 12
based on Smart

Card

P10AUT | Security Tools: X.509 Part 10 A1,A9 DS,SCSPS (P/BUCD
Authentication X.511 Sec 7

P10pL Security Tools: ISO/IEC Part 10 Sec| A1, A9 DC, SG, P7UNRT or
Secure Download | 13818-6 7 SPS P7BUCD

Table B2-5 — Overview of System Functions for Interactive Digital Broadcast - Usage Data

Acrgnym Description DAVIC Relevant | System | Requires
Clause Reference | Location | Function
Point
P11UDCSNMP| Usage Data Collection Interface Part &1 Al, A9 SPS, P7BUCD
Based on SNMP Seétion sSCS
94.1
P11UDCCMIP | Usage Data Collection Interfacg Part 11 Al, A9 SPS, P7BUCD
based on CMIP Section sSCS
9.1.2
P11UDITI Interactive Usage DatajTransfer] Part 11 P11UDCSNMP
Interface Section or
10.1 P11UDCCMIP
P11UDBTI Bulk Usage(Data Transfer Part 11 P11UDDSNMP
Interface Section or
10.2 P11UDDCMIP

Table B2-6 <20verview of System Functions for Interactive Digital Broadcast - System Dynamic

Modelling
Acrgnym Description DAVIC Relevant System | Requires
Clause Reference | Location | Function
Point

P12SYSDYN DAVIC System Dynamic Part12 Al, A9 SPS,DS,

Modelling for Interactive Section 9.4 SPS

Broadcast (PSTN/ISDN Return

channel)

Note 1: Some detailed aspects of some tools identified are further qualified to be optional in the following tables.
Implementations may elect not to implement these aspects.
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B.3 Cross Reference between System Requirements and System
Functions

Systems Requirements which may be supported in future revisions of DAVIC specifications, if appropriate tools
are available, are indicated by TBD (To Be Determined). They are included here to indicate perceived gaps in
technology relative to the Contours defined in ISO/IEC TR 16501.

Table B3-1 — Cross Reference between System Requirement and System Functions

Ref. Description Technology

Domain

CONTENT LOADING FUNCTIONS

1.01 The system must support the delivery of content material from the Content Provig@Bid
the Service Provider via physical media.

1.02 The system must support the delivery of content material from the Content PteviddBid
Service Provider via an electronic link.

1.05 The system must support the delivery of content from the Content Provider to Se#geNLD
Provider as separate, distinguishable content item elements.

1.06 Content item elements on the Service Provider's system may bé replaced with ng®7CNLD
versions.

1.08 Content item elements from a variety of content items may-be packaged together| BAANLD
carried as one package from the Content Provider to thie Service Provider.

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

1.16 Transfer of material between a Content Providerand Service Provider should hay&BBe
possibility of being secure, using encryption of<other techniques.

1.20 The system must support the delivery of contént material in real-time from the Cofitebt
Provider, through the Service Provider te the End User.

1.22 The flow of content material in real-tifde may be initiated by the Service Provider gf7CNLD

User.

1.23 It must be possible for a Content.Provider to automatically load content item eleryfef@8ILD
into a Service Provider's system.

1.26 It must be possible for Content Management Data stored on the Service Provide®7CNLD
system to grant or deny User access to content material.

1.27 It must be possible-for Content Management Data stored on the Service Providef®9CNLD
system to emplgy embargo dates/times to deny and grant access to content material.

1.28 It must be possible for Content Management Data stored on the Service ProvidefBICNLD

system to.cause the content to be automatically deleted at a prescribed date and|time.

1.29 It must-be’/possible for embargo and deletion dates/times to be set differently in djféGNiLD

areds.

1.30 lmust be possible for Content Management Data to include copyright informatiofP9CNLD

1.31 It'must be possible for Content Management Data to include the rights to alter the P9CNLD
material.

132 It must be possible for Content Management Data to include the rights to distribu{@368ILD
material.

1.33 It must be possible for Content Management Data to include an extensible set of | P9CNLD

features (e.g.. price, number of plays and ownership).

1.34 One or more content item elements must be able to carry Navigation Data, enabl|f§E\id
Users to locate content.

1.35 It must be possible for Content Navigation Data to carry a content label for uniqueP9CNLD
identification of the content item.
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Ref. Description Technology
Domain
1.36 It must be possible for Content Navigation Data to include an extensible set of fegRQEM.D

(e.qg., title, rating, synopsis, producer, length, price, "attractors" 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 P9VIDMR
1.38 Display normal and wide screen material on either normal or wide screen display®9VIDMR
1.39 The STU must be able to decode and display 4:3 and 16:9 formats POVIDMR

1.41 The Content Management System must retain all appropriate information for respRefINbD
Intellectual Property Rights..

BIT TRANSPORT FUNCTIONS

2.01 The system should provide connection from the Service Provider to the STU at g PTURTS
specified bit-rate.

2.02 The system should provide transmission means from the STU to the Service ProMdBU&D
a specified bit-rate.

2.03 The system should enable transmission of bit-stream from the Service ProvidertpgR7URTS AND

single STU destination (Unicasting). (P10CA0 OR
P10CA1)) OR
P7BUCD
2.04 The system should enable simultaneous transmission of bit-stream.from Service|P7URTS AND
Provider to selected multiple STU destinations (Multicasting). (P10CAO0 OR
P10CA1)

2.05 The system should enable simultaneous transmission of hit‘stream from Service|P7URTS
Provider to all STU destinations (Broadcasting).

2.06 The system should provide a return channel from each.STU to the Service ProvigfBUCD

2.07 The system should provide a broadcast control channel from the Service ProvidePTJERT
STUs.

2.09 The system should provide a dedicated control channel from the Service ProvidgiP#BUCD
each STU.

2.10 The system should enable the transportation of application program code from thE7UNRT
Service Provider to the STU.

2.11 The system should enable the transportation of programme content (audio, videPTJRTS or
graphics etc.) and data from the Service Provider to the STU. PUNRT

2.12 The system should enable.the transportation of programme service information (StatiNRT
Identification, descriptive.material about programme content etc.)

2.13 The transport link shiould provide error -resilience. P7UNRT
2.20 Support the transport of multi-lingual audio P7URTS or
P7UNRT

NETWORK MANAGEMENT FUNCTIONS

3.01 Theisystem should facilitate the Operation, Administration, Maintenance & P10CAOQ or
Provisioning functions required by Network Providers. P10CA1

3.02 The system should signal faults and failures to Service Providers and Network [TBD
PToviders, and facilitate rapid Tecovery under such faiture conditions.

SESSION FUNCTIONS

General

4.01 The Service Provider should be able to download information to allow the STU t@P9SI
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. PIDAPP
4.08 The application should be able to terminate a session in an orderly fashion. PODAPP
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Ref. Description Technology
Domain
4.09 The application should be able to reserve a session in advance. P9DAPP
4.11 The application should be able to provide information to the user about the resenRIDAPP
program timeslot, 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, textBaDARH and (
graphical quality and definition. P9VIDMR or
PDVIDHR or
POVIDMS or
POVIDHS or
P9AUDMP1R
or PQAUDATR
or PO9AUDNP1S
onP9AUDATS
or PACGR pr
PICGS OF
PI9CGB or
PISPICR R
PISPICS gr
PISPB or
POLNAD o
PIOTXT or
PGCCR or,
P9CCS
)
4.13 An application should be able to dynamically change‘the quality of audio, video, [&xstem
and graphics of an existing session during operation. Functions l|sted
for4.12
4.14 A user should be able to request an application to change the quality of audio, vidaetem
text and graphics of an existing session during operation. Functions l|sted
for4.12
Session types
4.16 A user should be able to suspend‘an active session. PODAPP
4.17 A user should be able to resume a suspended session. PIDAPP
4.18 A user should be able to.start another session during suspension of a current sesROAPP
(e.g.. to use a navigation facility to access different programme content or to run pther
applications).
4.19 A user should ke able to cancel a suspended session. P9DAPP
4.20 It should be {possible for a suspended session to be cancelled automatically aftef BO9DAPP

timeout.

Content,aspects of sessions
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Ref. Description Technology
Domain

4.24 The system should be able to encode content material. POVIDNMR
OR

POVIDMR OR
PDVIDHR OR
P9VIDMS OR
POVIDHS OR

P9AUDMP1R
OR PY9AUDATR
OR
POAUBMP4S
OR PYAUDATS
OR P9CGROR
PI9CGS OR
P9CGBOR
POSPICR OR
PISPICS OR
P9SPB OR
PILNAD OR
PIOTXT or
PGCCR or
PI9CCS

4.25 The STU should be able to decode content material. System
functions listed
per 4.24

4.28 The system should be able to transfer audio-visual clip material. P9VIDMS OR
PYVIDHS OR
P9AUDMP1S
OR P9AUDATS

4.29 The system should be able to transfer still picture material. PISPICR OR
PISPICS OR
PISPB

4.30 The system should be able to transfer-a text description of audio-visual material.| P9TXT OR
PISI

4.32 The system should be able to\transfer multi-channel audio material P9AUDATR OR
POAUDATS

4.33 The system should be @hle to transfer text material POTXT or
PGCCR or
PICCS

4.34 The system shotld be able to transfer motion audio-video material ((P9VIDMR OR
PDVIDHR)
AND (
P9AUDMP1R
OR PY9AUDATR
)) OR

(( POVIDMS
OR PYVIDHS )
AND (
POAUDMP1S
OR P9AUDATS

)

4.35 The system should be able to transfer graphics material P9CGR OR
PI9CGS OR
PICGB

4.36 | The system should be able to transfer monophonic audio material PY9AUDMP1S
OR P9AUMP1S
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Ref. Description Technology
Domain
4.37 | The system should be able to transfer stereophonic audio material P9AUDMP1S
OR P9AUMP1S
4.38 | Provide data carousel functionality P7UNRT
ACCESS CONTROL FUNCTIONS
General

5.03 The system should provide effective, yet unobtrusive means to prevent unauthorj$&tDCAO OR

access-to-the-Retwork: R1OCALOR
P10AUT

5.04 The system should provide means to prevent unauthorised access to Service PrpRiies by
STUs.

5.05 The system should provide means to prevent unauthorised access to the STU: PODAPP

5.06 The system should provide means to prevent unauthorised access to Serviee-PrpRRI2ABRP
Content Providers.

5.07 The system should provide means to limit access to certain content @nd applicatidB0@A0 OR
the Server. P10CA1

5.08 The system should provide means to prevent unwanted material from being senf R1QCAO0 |OR
user. P10CA1

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

5.10 A Service Provider should be able to dynamically authefise or deny access to sefAt6€A0 |OR
according to contract with customer. P10CA1

5.11 A system needs to provide means to authenticate.the identity of Service Provider. R1O0AUT

5.12 A Service Provider needs to be able to authenticate the identity of the user. H10AUT

5.13 A Service Provider needs to be able to utilise a user's identity to select a particulaPIBAPP
Profile.

5.14 The system should provide the means’by which a customer account may apply tpP10CAO |OR
several users, each to be separately'identified with a different service level (for ejbylé\1
parents / children).

5.15 Each customer account may.apply to several users, each to be separately identi{iBDARP)

a different User Profile (covering preferences, shoe sizes etc.).
5.18 The system should support and control conditional access services. P[LOCAO OR
P10CAl

5.19 The account owner should have the ability to control access to material by subsigREIPCAO [OR
users of the Same account. P10CA1

5.20 users should be able to control access to certain applications and content. P10CA0 OR

P10CAl

5.21 Thésystem should provide means for the Service Provider to control access seryiREBCAO [OR
according to credit status and payment history (or customer characteristics). P10CAl

5.23 -The system should enable access control limits to be dynamic (for example peak/B8DAPP
peak hours)

524 The system should facilitate the non-repudiation of downloaded data. PYDARP
IPR aspects

5.25 The system should provide means to control access to copyright material (applicgRitiA0 OR
programme content etc.). P10CA1

5.26 The system should provide means to generate records of usage of copyright ma{éaCéd OR
facilitate payment. P10CA1

5.28 The system should include mechanisms to prohibit copies of material being madgPTO&RTS

authorised.
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Ref. Description Technology
Domain
5.29 The Service Provider should be able to control access to material in given geograph@ah0 OR
areas (e.g., local football match not available in real time to area from which spegtRtOE€A1
will be drawn).
Authorisation
5.30 The system should provide means to enable the user to authorise the supply of $E8M¥EPP
Provider-delivered services (applications, VoD etc.).
5.31 The system should provide means to enable a user to authorise the supply of godelBR2ARP
services.
5.3 The system should provide means to enable a user to authorise payment of goodBDAPP |
services.
5.33 The system should provide means to enable a user to arrange for delivery of goQ@#9BAPR
services (not necessarily to user's address).
5.34 The system should provide a secure validation system for financial transactions (RUEhAasT
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 P10CA0 OR
P10CA1
5.36 The system should allow secure access to customer databases at service providefrBD
premises
5.37 The system should allow secure access to user profile data P10CAp OR
P10CAl
5.38 The system should provide means to prevent unwanted material from being receiPddGA0 OR
the user. P10CA1
NAVIGATION FUNCTIONS
General
6.01 Set-top units should offer a start-up function.to allow user to make initial choice gP9DAPP
service or application.
6.02 Set-top units should offer other menus-as a result of subsequent user command|®9DAPP
system response.
6.03 The system should offer equally-€asy access to the full range of available ServiceP9DAPP
Providers.
6.04 The system should permitia Service Provider to present a range of services and [jteioiiels
to the user.
6.05 The system should permit the user to create and maintain a list of favourite place®9DAPP OR
(Services Providefsjand Services frequently used). POPAPP
6.06 The user should-be able to find/choose/select an application using a navigation yPSieAPP OR
POPAPP
6.07 The usefshould be able to find/choose/select a content item using a navigation $PSt&kRP OR
POPAPP
6.08 The-usSer should be able to find/choose/select a product/service using a navigatioR9DAPP OR
system. POPAPP
6.09 Navigation systems should permit Service Providers to identify the commercial |P9DAPP
conditions (cost efc.) of applications delivery to users.
6.10 Navigation systems should permit Service Providers to identify the commercial |P9DAPP
conditions (cost etc.) of content delivery to users.
6.11 Navigation systems should permit Service Providers to identify the commercial |P9DAPP
conditions (cost etc.) of product/service delivery to users.
6.12 Navigation system should permit the prices of a given application, content item, pROGAEF
or service to vary with time.
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Ref. Description Technology
Domain
6.13 Navigation systems should permit the user to select the language used for preseritafiARP
of menus, functions and options.
6.14 Navigation systems should offer each Service Provider the opportunity to create @#9DAPP
individual "look and feel" to the services.
6.15 Navigation systems should offer the user a set of consistent or obvious controls EFEDAPP
tools in order to facilitate easy operation and migration.
6.16 Navigation systems should be able to display a single screen image which comp[Re3ARP
"mosaic" of still or moving pictures.
6.17 Navigation systems should be able to display a multitude of independent image QBRIABP
as a "mosaic" of still or moving pictures.
6.18 Navigation systems should be able to display options for selection as a menu of tBSRARP
items.
6.19 Navigation systems should be able to recognise that a selection has been magde4 B9I0APP
which item from the available options has been selected.
6.20 Navigation systems should be able to trigger the launch of the selected jtem: PIDAPP
6.21 Navigation systems should be able to employ intelligent agents to optimise the cheé&s
presented to the user.
6.21.1 | Navigation system must only present material available for viewing(e.g., respect P9SI
regional blackouts)
AV programme aspects
6.24 The system should enable the use of Electronic Programme Guides to plan prograé&ine
content selection.
6.25 The system should permit personally tailored Electronic Guides to be produced am9S| ANP
used. POPAPP
6.26 The system should permit the user to select@ content element for immediate PISI
consumption using an Electronic Programme Guide.
6.27 The system should permit the user to-select a content element for future consum{tésh
using an Electronic Programme Guide.
6.28 Electronic Programme Guides may be user driven by date/ time/ source/ programp8|
type etc.
6.29 Electronic Programme Guides may present information as text, graphics, audio gP9&iédD
(PODAPP DR
POPAPP)
6.30 Electronic Programme Guides should support the categorisation of material by |P9SI
programme-type-(e.g., Sports).
6.31 ElectronicdPfogramme Guides should support the inclusion of additional informatiBaSI AND
(e.g., castylists). (P9DAPP OR
POPAPP)
6.32 The'system should include means to allow Content Providers to supply informatidt9&b
support Electronic Programme Guides.
6.33 Electronic Programme Guides should permit content presentation format and reg&i@8ion
to be described.
634 Electronic Programme Guides shaould pprmif the use of a_customised filter to pre feef|
display of unwanted material.
6.35 Electronic Programme Guides should permit users to select content material by d&8%4.
6.36 The system should permit a user to review the available combinations of delivery P9SI AND
dates/times and prices. (PODAPP OR
POPAPP)
6.37 The system should permit a user to review the available combinations of presentg®@s! AND
format/resolution and prices. (PODAPP OR
POPAPP)
© ISO/IEC 1999 - All rights reserved DAVIC 1.3.1a Part 14: 1999

63


https://standardsiso.com/api/?name=1f8a01050eec0ab42cb1827612ccb7a2

ISO/IEC 16500-3:1999(E)

Ref. Description Technology
Domain
6.38 The system should enable a Service Provider to be able to display the time intery8bS|
between consecutive copies of content (e.g., for NVoD).
6.39 The system should enable a user to review lists of content items booked in advance. P9SI|AND
(PODAPP OR
POPAPP)
6.40 The system should enable a user to cancel a content element item booked in adyance. P93I AND
(PODAPP OR
POPAPP)
6.43 The system should permit the user to browse through any audio-visual clips. P9DAPP +
functions
identified for
requirement
4.28
6.44 The system, when NVoD content viewing has been paused, should enable the diSi9R4RY
the time remaining before viewing may recommence.
6.45 The system should facilitate the display of lists on multiple pages. PODAPP
6.46 85% of the users must be able to use 75% of the user terminal functions,within 2| No specific
minutes without reading an instruction manual DAVIC tool
required
6.47 The system should permit the use of Electronic Programme Guides/for current gi8S|
future events.
APPLICATION LAUNCH
General
7.01 The system should support applications which ruon the STU, the Service ProvidRDARP
both.
7.02 The system should provide the means to, transfer data (executable code, files et¢ pTOMPMMDP
ancillary equipment connected to the STU(Computer, Printer, Games Machine e}c.).
7.03 The system should provide the means-to select and download platform-independ@®3DAPP OR
application programs to the STU. POPAPP
7.04 The system should provide the means to select and download platform-independ@3iDAPP OR
application programs to the STU (e.g., Java classes) POPAPP
7.05 The system should provide the means to select and download platform-dependefRIDAPP
application programs(outside the scope of DAVIC) to the STU.
7.06 The system should-enable an STU-specific application program (outside the scope96iPP
DAVIC) to be latnached on the STU.
7.07 The system_Should enable the STU to automatically identify and preload channel$>88id
services avajlable on cable, satellite and terrestrial networks.
MEDIA SYNCHRONISATION LINK FUNCTIONS
8.01 The system should enable media components which may be delivered and storeP9DAPP AND
separately to be presented in a synchronised manner. P7URTSE
8.02 The system should enable text and graphics to be scrolled on the screen within aRBEARRI
window size.
8.03 The system should enable text and graphics windows to be repositioned during fiR9DAPP
programme.
8.04 The system should enable text and graphics displays to be transparent or colourgRbBAPP
defined by the programme content.
8.05 The system should provide the means to cue user activity (e.g., a moving cursor| BODAPP
bouncing ball, or a moving colour change).
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8.06 The system should enable the transfer and subsequent synchronisation of medig PODAPP
components.

8.07 The system should permit insertion points to be defined within content to enable | PODAPP AND
sequential media components to be synchronised (e.g., advertisements). P7URTSE

8.08 The system should enable the sequential components inserted at the synchronisg?8APP AND
points to change. P7URTSE

8.09 The system should enable one application to launch another (e.g., advertisement89DAPP
providing links to Home Shopping).

8.10 The system should provide the means by which users may be linked in real time [IBORAPP
general broadcast message.

8.11 The system should allow linkages to general broadcast messages to be regional|\"9DAPP
focused.

APPLICATION CONTROL FUNCTIONS

9.01 A user should be given visual/audio feedback within 250ms whenever. an applicdtR8DAPP
control function is utilised.

9.02 The STU should provide at least a defined set of user-activated-conimand "keys'| PSRAPP
on a remote control, keyboard etc.).

9.03 The STU should provide direct selection of any "broadcast’ channel within 300m$9DAPP
Functions operating on Linear Material

9.04 The user should be able to start and stop the presentation of the material. PODAPP

9.05 The user should be able to pause (with frame freeze) and resume the presentatipPObiPie
material.

Programme presentation functions for linearimaterial.

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

9.14 The user should be able to choose-whether the material is presented with subtitleB9CGR OFR
overlaid on the picture. P9CGS

9.15 The user should be able to eheose the language for the presentation of subtitles|&88l
other text from those available.

9.16 The system should be able to present additional overlaid text/graphics, either appReBABR
demanded or user-Selected (e.g., optional supplementary information for the hedring
impaired or lyrics for Karaoke-on-Demand).

9.17 The STU shpuld present the user with options for presentation for subtitles, text aP@DAPP
graphics (€.g.;position, font, size and style).

Indexing-functions
Parallel'Stream material

9.21 The system should enable the use of content material comprised of linked objects?9BAPP apd
which one object may link to two or more objects (e.g., sad/happy ending to a mqW&)RTSE

9.22 The system should allow the end-user to select the link utilised at a decision poinf?9DAPP and

P7TURTSE

9.23 The system should enable the use of multipie related parailel broadcast streams ] BSiefre
the user the ability to select between these streams.

9.26 Provide the ability to synchronize STU applications with the audio/video stream PIDAP

P7URTSE
PRESENTATION CONTROL FUNCTIONS
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10.01 | A user should be given visual/audio feedback within 250ms whenever a presentafi®DAPP
control function is utilised.
10.02 | The system should permit the user to make hard copy from the application, subjeB7URTS
copyright controls.
10.03 | The receiving site will contain an appropriate user interaction device able to involedahPP
functionality
10.04 |Display normal and widescreen material on either normal or widescreen displays|P9VIDMR or
POVIDHR or
POVIDMS or
POVIDHs
USAGE DATA FUNCTIONS
11.91 | The system should provide a standard interface to external agencies and system®toUBRITI
permit access to usage data for Billing, Service Monitoring and Royalty purposes|andior
RHTUDBTI
11.03 | The system should record use of network, Server and content resources. P11UDITI
and/or
P11UDBTI
11.04 | The system should be able to track use by different users within one-customer aget@tA0 OR
(e.g., parents/children). P10CA1
11.06 | The system should be able to track the use of Copyright (IPR) material. P10CA0 OR
P10CA1
Real-time pricing functions
11.97 | The system should enable Service Providers to offer flexible charging structures|t®10CA0 OR
individual users. P10CA1
11.08 | The system should enable a user to be advised afthe duration of free viewing tinfe10CA0 OR
before charging starts. P10CA1
11.J9 [ The system should enable users to cancel-viewing within free time, and to precef®10CA0 OR
default action at end of free time. P10CA1
11.20 [ The user should be able to see the cost of current or just-finished transaction or get9@Ad OR
P10CA1
11.21 | The system should enable the-user to be able to obtain information on the up-to-d@CA0 OR
credit limit and bill liabilities. P10CA1
11.12 | The system should allow:a Service Provider to obtain information on bill liabilitiegP10CA0 OR
P10CA1
USER PROFILE FUNCTIONS
12.J1 | The system should enable the creation of personal profiles for user(s) which recoR§DAPP
preferences (e.g., shoe size for applications such as teleshopping).
12.02 | Thessystem should support portable user profiles (e.g., smart card or central databdBe)..
SECURITY FUNCTIONS
13.01 | The reporting of distribution and usage data, must be protected P10CA0 OR
P10CA1
13.02 | Security measures applied to content should not negatively impact the delivered |¢18080 OR
of the content P10CA1
13.03 | Reporting of distribution and usage data must be Auditable P10CA0 OR
P10CA1
13.04 | All copies (authorised and unauthorised) of content must be traceable PTURTS
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Ref. Description Technology
Domain
13.05 | All instances of delivery should be securely reported, with minimal loss P10CA0 OR
P10CA1
13.06 | IPR tracking should be supported at the elemental level (picture, audio, piece of [RERES
or audio)
13.07 | The availability of the clear digital stream is controllable by the system P7URTS
13.10 | Usage data must be secure P10CAO or
P10CA1
13.11 | The system must support a hierarchical security approach, such that .a security {&i@&A0 OR
may translate into loss of e.q., 1 frame, 5 minutes, or a large amount P10CA1
13.12 | Security measures should not significantly increases latency for e.g., channel up{@60GAQOR
P10CAT
13.13 | Security should not require multiple formats and/or versions of content for distriblRIGIRTS
13.14 | Meta-data should be subject to the same level of security as audio and video conBRCA0 OR
P10CA1
13.15 | The system must support Regional blackout P10CA0 OR
P10CA1
13.16 | The system should support a degraded digital stream output capability for recordiR¢0CAQ
13.17 | Unauthorised intrusion should not compromise end-to-end secdrity P10CA0 OR
P10CA1
13.18 | Security management should not be complex P10CA0 OR
P10CA1
13.19 | All cases of entity authentication must be traceable-and auditable P10CA0 OR
P10CA1
13.20 | The system should support Irrefutability and non*repudiation functions such that (R&CA0 OR
are usable as legal proof P10CA1
13.21 | Data to and from the DAVIC system shaould be protected such that it is secure affl 0CA0 OR
private within the DAVIC system P10CA1
13.22 | Upgrades to security elements in face of a breach should be easy and quick P10CA0 OR
P10CA1
13.23 | Delivery in the face of security:failure may be allowed by the Service Provider |P10CA0 OR
P10CA1
13.24 | The system must support’secure download of software P10DL
13.25 | Source of security-felated problems should be readily determinable P10CA0 OR
P10CA1
13.26 | Security proecesses will not impose significant overheads on the DVIC system |P10CA0 OR
performance P10CA1
13.27 | Securityprocesses should not cause non-delivery of authorised media P10CA0 OR
P10CA1
13.28 | Security processes should be transparent to running (operating) of network P10CA0 OR
P10CA1
13.29>>| Unauthorised intrusion should not compromise end-to-end security P10CA0 OR
P10CA1
12°2N0 Mudtinla coramhln/danceoramhln nracnconc Arn Allonand RINCAN
- T I IVIUILIPI\; SurTaarmivicCrucovuranmivie 'JIU\/\./\J\JLI\) “arc anuvveuu T LAYA A\
13.31 | Scrambling for network security reasons should be allowed No specific tool
required
13.32 | Access to the Network must be controllable PODAPP
13.33 | Media delivery should be controllable based on e.g., rating, time of day, user, et¢P10CA0 OR
P10CA1
13.34 | Purchases should be controllable based on e.g., user, credit, existing billings, etcP9DAPP
13.35 | All transactions must be secure P10AUT
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Ref. Description Technology
Domain
13.36 | Access to profile data must be controllable by user PIDAPP
13.37 | Usage data should be anonymous for statistical analyses No tool required
13.38 | Individual user data will be secure P11UDCSNM
P or
P11UDCCMI
P
13.40 | The system will support both subscriber and user authentication P10AUT
13.41 | Usage Data reporting must be accurate, auditable P11UDCSNMIP
or
P11UDCCMIR
13.42 | All equipment must allow testing under secure environments for all features (incldtisgecific
clear digital stream) DAVIC tool
required
13.43 | Inclusion of security features must still allow for export P10CA0 OR
P10CA1
13.44 | Security should not significantly increase complexity P10CA0 OR
P10CA1
13.45 | Manufacturing must minimise requirements for secure facilities P10CA0 OR
P10CA1
13.46 | Access to data limited to authorised users only P10CA0 OR
P10CA1
13.47 | The two-way Usage Data interface must be secure P11UD¢SNM
Por
P11UDCCMI
P
13.49 | The DAVIC system must support authenticationto’and from external support systetaauT
13.51 | The system must support identification of coasumed material P10CAOQ or
P10CA1
13.52 | The system must support identificatiop.of the IPR holder P9CNLD
13.53 | The system must support identification of author P9CNLD
13.54 | The system must support identification of the source/provider of material P9CNLD
13.55 | Content control and supervision must be authenticatable P10AUT
13.56 | Proofitracing data for Legalproceedings must be authenticatable P10AUT
13.57 | Transmission logging-data should be secure and authenticatable P10AUT
13.60 [ Provide plug andplay capability for connection to in home digital consumer electriéft®MMDP
equipment
FUNCTIONS CONSIDERED TO BELONG TO APPLICATIONS
Gameg' applications
10401 |, The system should permit high scores for games to be recorded. PIDAPP
104)02-, The system should enable a service provider to provide advertisements for new J2DABP
104.03 | The system should permit a Service provider to record and distribute high scores FSIDAPP
games.
B.4 List of tools required to implement the system functions
B.4.1 Introduction

In this subclause for each system function listed above a short descriptive summary is provided along with a
detailed lists of DAVIC tools is given in the form of a table. Note that the normative technical content of this
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Appendix is constrained to these detailed lists. The tables contain for each component of the DAVIC tools: a
description of the DAVIC tool component, a reference to the DAVIC specification, additional implementation

information which may be required for full interoperability and other contours for which the tool component is
relevant.

B.4.2 Mid- and high-layer protocols

Common transport mechanisms are vital to realize full service interoperability. Apart from the functionality to
deliver accurately synchronized streams (A./V/Graphics) functionality is needed to transmit data sets (files) which
are presented upon user demand. Key tools specified by DAVIC include MPEG-2 Transport Streams and
MPEG-2 DSMCC.

s. This is the

dble b4d-1 de rpe ne protoco required 1or the transir on Or uni-dire onal K
basic function to transmit Audio and Video while maintaining proper synchronisation.

Table B4-1 — Function P7URTS: High and Mid layer Protocols for unidirectional Real-Time Str¢am
Transmission

# | Description DAVIC Additional Comfmon
Clause Implementation with
Information Contpur
1 S1 Flow Description Part 7 Sectign EDB
6.1
2 | Overview of protocol stacks Part 7 Section EDB
6.2
4 MPEG-2 Program specific Information. Indicates | Part 7 Section EDB
which streams are present in a MPEG-2 Transport|-6:3.10
Stream
5 MPEG-2 Transport Stream - overall protocolfor the¢ Part 7 Sectior] EDB
transmission of uni-directional information 6.3.11
6 MPEG Packetised Elementary Streant Part 7 Section EDB
for the transmission of real-time syrichronised stregrfs3.1 & 6.3.4

Table B4-2 specifies some_ additional mid- and high-layer protocols for Real-Rime stream transmission. In
particular with respect to-streams of graphic pictures (animations, subtitling) and Stream Events which are
markers embedded in-a real-time stream which can be used to trigger a specific (application defined) action in a
service

Table B4-2 ="kunction P7URTSE: Additional High and Mid layer Protocols for unidirectional Real{Time
Stream Transmission

# | Description DAVIC Additional Common with

Clause Implementation | Contour
Information
T | Stream EVeENts - Markers in the broadcast stream prart 7 EDB
trigger events in the application Section

7.3.8.2

2 | (Transport of) Normal Play Time and Stream Mode Part 7 EDB
Section 7.1
- third
paragraph
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Apart from Real-Time streams, broadcast applications also require access to other data which can be presented
under application control to the user. Examples are text, graphics, sounds. Within DAVIC a mechanism is
adopted to cyclically transmit data in a carousel fashion. Also a “name space” is provided which allows
applications to refer to specific named objects transmitted via the carousels. Table B4-3 specifies the DAVIC
tools used for these functions. The key tool is MPEG-2 DSM-CC.

Table B4-3 — Function P7UNRT: Mid- and High-layer protocols for unidirectional Non Real-Time
Transmission

ltem | Description DAVIC Additional Common with
Clause Implementation Contour
Information
1 S1 Flow Description Part 7 EDB
Section 6.1
2 Overview of protocol stacks Part 7 EDB
Section 6.2
3 MPEG-2 Program specific Information. Indicateq Part 7 EDB
which streams are present in a MPEG-2 TransporBection
Stream 6.3.10
4 MPEG-2 Transport Stream - overall protocol for| Part 7 EDB
the transmission of uni-directional information Section
6.3.11
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5 MPEG-2 Private Section - generic method for | Part 7 EDB
transmission of chunks of data Section
6.3.2
6 DSMCC- Private Section Specific instance of Part 7 Not applicable to | EDB
P7UNRT.1 for the transmission of DSMCC data| Section support P9SI
6.3.3
7 Stored Monomedia Stream - specifies the use of Part 7 Only applicable to| EDB
DSMCC U-U Object Carousels Section support
Provides transmission of “A/V clips - sound mags8.3.7 POVIDMS,
which are stored in the receiver for playback under POVIDHS,
application control. Example is a audible effect if a P9AUDMP1S,
USET PTESSES d DUttoIT. THESE Srears are POALATS;
encapsulated in PES packets and transmitted as POCGS, PISPICS,
DSMCC U-U objects. POCCS, POLNAD
8 Stand-alone Monomedia Components - provides Part 7 Only applicable to|(EDB
transmission of bitmaps, text etc - specifies the uSection support P9CGB;
of DSMCC U-U Object Carousels. 6.3.8 P9SPB, P9TXT,
PODAPP,
POPAPP
9 Other Data - such as Service Information, Part 7 Only<applicable to| EDB
Application Code - transmitted as MPEG-2 PrivatéSection support P9SI
Sections 6.3.9
10 DSM-CC Options Summary - add precision to thePart 7 Only those clauses EDB
use of DSMCC in the DAVIC context Section which are relevant
7.3.1 to uni-cast
transmission -
only applicable if
DSMCC Object
Carousels are used
11 File Access - Describes the functions to Access| Part 7 Only the read EDB
Files transmitted via Carousels Section function is
7.3.9 supported - only
applicable if
DSMCC Object
Carousels are used
12 Use of the DSM-CC User-to-User interface in the Part 7 Only applicable if | EDB
DAVIC distribution praofile Section DSMCC Object
7.3.11 Carousels are used
13 Support of DSM-EC User to User Interaction - | Part 7 Only applicable if | EDB
specifies the-use of DSMCC Object Carousels | Section DSMCC Object
7.2.2 - Carousels are used
Figure 7-7

Using thie return channel, information is transmitted in a point-to-point fashion. DSMCC provides the file

system.Whereas TCP/IP provides reliable point-to-point information transmission. Note that DSMC(
unified access to both the broadcast as well as the bidirectional channel which hides the actual trar
from the application. Table B4-4 specificies the DAVIC tools used for bi-directional transmission
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Table B4-4 — Function P7BUCD: Mid- and High-layer protocols for bi-directional transfer

# Description DAVIC Additional Common with
Clause Implementatio | Contour
n Information
1 S2 flow description Part 7
Section 7.1
2 Download Control Part 7 ATM Case is
Section not applicable
7.2.1
3 User-User interaction Part 7 ATM case is
Protocolsfortheretunchannel Section nat applicahle
7.2.2
4 Description of specific protocols Part 7
Section 7.3
5 DSM-CC Option choices summary Part 7
Section
7.3.1
6 Remote Procedure Call - Mechanism to access | Part 7
functionality provided by the Server Section
7.3.2
7 Download Part 7
Section
7.3.3
8 User-User Interaction Part 7
Section
7.3.4
9 Service Gateway Function Part 7
Section
7.3.5
10 || Application Service Functions Part 7
Section
7.3.6
11 || Access Control Part 7
Section
7.3.7
12 || Stream Service Functions Part 7
Section
7.3.8.
13 || File Access Part 7
Section
7.3.9
DAVIC provides a tool for transmission of IP over MPEG2 transmission. Table B4-5 specifies the DAVIC
claupes,

Table B4-5 — Function P7IPMP2: Mid- and High-layer protocols for transmission of IP over MPEG2
transmission

1 Broadband MPEG-2 TS Encapsulation format gnéart 7 Only one way
filtering - Specifies “tunneling” of IP datagrams firection
MPEG-2 Transport Stream 6.3.11.1
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DAVIC has selected DSMCC as the interface to control content transfer. Table B4-6 specificies the DAVIC tools
used for content loading

Table B4-6 — Function P7CNLD: High and Mid Layer Protocols for content transfer

# Description DAVIC Additional Common with
Clause Implementation| Contour
Information
1 | A10 content transfer Interface Part 7 EDB
Section
7.3.14

DAVIC has specified tools to interface a Network-Interface-Unit to a Set-Top-Unit. Table B4-7 spe ificies the
protocols defined by DAVIC for use on this interface.

Table B4-7 — Function P7AO0: Protocols for interfacing a Network-Interface-Unit to a Set-Top-Upit

# | Description DAVIC Additional Common wjith
Clause Implementation| Contour
Information
1 | Connection Block Descriptors and Initialisation Part 7 EDB
Protocols for AO - Protocols to initialise and control| Section 12
the Network-Interface-Unit from the Set-Top-Unit

DAVIC has specified tools to equip a Set-Top-Unit with a Multimedia Dataport. This Multimedia Dajaport can

be used to connect the STU to a variety of other equipment. Tahkle B4-8 specificies the protocols ddfined by
DAVIC for use on this interface to support MPEG based serviees. Table B4-9 specificies the protocopls defined by
DAVIC for use on this interface to support IP based services:

Table B4-8 — Function P7TMPMMDP: Protocolsfor MPEG based services on the STU Multimeflia
Dataport
# Description DAVIC Additional Common wjith
Clause Implementation| Contour
Information
1 Protocols Stacks for the STU Multimedia Dataport t Part 7 EDB
MPEG Based Services Section
13.1.1
2 | TC Layer for MPEG Applications Part 8 EDB
Section
9.2.3.1

Table B4-9 —FEunction P7IPMMDP: Protocols for IP based services on the STU Multimedia Datgport

# | Description DAVIC Additional Common wjith
Clause Implementation| Contour
Information
1 Protocols Stacks for the STU Multimedia Dataport | Part 7
|P_ Based Services Section
13.1.2

2 | Support of IP services over the STU Multimedia Part 7
Dataport - describes the encapsulation of IP packefsSaction 13.2
IEEE 1394 packets

3 | TC Layer for IP applications Part 8
Section
9.2.3.2
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B.4.3 Lower Layer Protocols and Physical Interfaces

DAVIC has specified tools for digital transmission for a variety of media. This subclause details those functions
applicable to broadcast.

B.4.3.1 Passband Uni- and Bi-directional PHY on coax

Table B4-10 indicates the clauses from DAVIC Part 8 relevant to the unidirectional transmission over radio
frequency coax (up to 1 GHz bandwidth) using QAM modulation in the context itéractive Digital
Broadcast Contour.

Fable B4-10—FunetiorPSPBYSPassband-Uridirectioral-PHY-en-e68¢
# || Description DAVIC Clause Additional Implementation Common with
Information Contour
1 Passband Unidirectional| Part 8 Section 7.7.X| The frame structure should be | EDB
Phy on coax MPEG-2 TS. Sections 7.7.3, 7.7.4]1

and 7.7.5.X do not apply.
Note that two Grades are specifieq.
Selection between Grade A and
Grade B (256 QAM) has tobe
agreed upon by the partiés)involved
with the realisation of. &DAVIC
system

Table B4-11 indicates the clauses from DAVIC Part 8 relevant ta'the’bi-directional transmission over rad|o
freqpiency coax (up to 1 GHz bandwidth) using QPSK modulation'in the contextlofetective Digital
Broadcast Contour.

Table B4-11 — Function PBPBBCX: Rassband Bi-directional PHY on coax

# || Description DAVIC Clause Additional Implementation Common with
Information Contour
1 ||Passband Bi-directional | Part 8 Section-7.8.X| Note that three grades are specified.
PHY on coax Selection between Grade A and

Grade B Downstream (1.544 or
3.088 Mbit/s QPSK) and A,B,C
upstream (0.256, 1.544, 3.088
Mbit/s) has to be agreed upon by
the parties involved with the
realisation of a DAVIC system

B.4/3.2 Passband Uni- directional PHY on satellite

Table B4-12 indicates the clauses from DAVIC Part 8 relevant to the uni-directional transmission over a $atellite
trangmission system using QPSK modulation in the context dfithiactive DigitalBroadcast Contour.

Table B4-12 — Function P8PBUSL: Passband Unidirectional PHY on satellite

# | Description DAVIC Additional Common
Clause Implementation with
Information Contour
1 Passband Unidirectional Phy on Satellite Part 8 Section EDB
7.9.X
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B.4.3.3 Passband Uni- directional PHY on MMDS

DAVIC defines tools for the uni-directional transmission over radio frequency (up to 10 GHz) using QAM
modulation. It is refered to as Microwave Multipoint Distribution Services. Table B4-13 indicates the clauses
from DAVIC Part 8 relevant to MMDS in the context of fineractive DigitalBroadcast Contour.

Table B4-13 — Function PBPBUMD: Passband Unidirectional PHY on MMDS

# | Description DAVIC Clause Additional Implementation Common with
Information Contour
1 | Passband Unidirectional | Part 8 Section 7.10.x The frame structure should be| EDB
Phy on MMDS MPEG-2 TS. Hence 7.10.1.3 ang

7.10.1.5 are not applicable.

7.10.2 and 7.10.3 are not
applicable to Uni-directional
MMDS.

Note that three grades are
specified. Selection between
Grade A, A+, B (16 and 64
QAM, 16 and 64 QAM/TCM,256)
QAM) has to be agreed upon by
the parties involved, with the
realisation of aAVIC system

B.4.3.4 Passband Uni- and Bi-directional PHY.on LMDS

DAVIC defines tools for the uni- and bi-directional transmission over radio frequency (above 10 GHg) using
QPSK or QAM modulation. It is referred to as Local Mukipoint Distribution Services. Table B4-14 inflicates the
clauses from DAVIC Part 8 relevant to uni-directional!MDS in the context dhtheactive DigitalBroadfast
Contour. Table B4-15 indicates the clauses from DAVIC Part 8 relevant to bi-directional LMDS in the context of
thelnteractive DigitalBroadcast Contour.
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