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1
Question 1/9 - Digital networks carrying sound-programme and television signals for broadcasting

1.1
Type of Question

Task-oriented Question that should result in one or more Recommendations and in liaison statements to the appropriate ITU-T and ITU-R Study Groups.

1.2
Motivation

ITU-T has issued a comprehensive set of Recommendations defining the form and structure of digital signals carried in plesiochronous networks, on the synchronous digital hierarchy (SDH), and on a future Broadband Integrated Services Digital Network, in which the signals will be transported in an Asynchronous Transfer Mode (ATM).

Both sound-programme and television signals will be carried on such digital networks, and therefore it is necessary to specify the requirements for the transmission of these signals in order to further define the characteristics of such digital networks.

Furthermore, with the introduction of MPEG video compression in various areas of television, occasions arise when MPEG-2 television signals (or MPEG-2 multiplexes of television and sound programme signals) need to be carried on PDH and SDH links. It is then important to study whether it is possible to transmit such MPEG-2 multiplexes on these kinds of links in a way compatible with existing developments.

It should be noted that ITU-R Study Group 6 is responsible for determining the overall performance of the means of over-the-air broadcasting sound-programme and respectively television signals to the general public. ITU-T Study Group 9 is studying the requirements for coding digital sound‑programme and television signals in a form suitable for transmission over cable, ISDN and other telecommunication paths, and it should urgently study the following Questions.

1.3
Questions

•
What are the network characteristics required for carrying digital sound-programme and television signals on PDH and SDH networks for purposes of programme contribution or primary distribution?

•
What are the service and performance requirements applicable to the transmission of MPEG-2 television signals (or MPEG-2 multiplexes of television and sound programme signals) over PDH and SDH networks? 

•
What benefits and constraints would be offered by ATM techniques when applied to digital sound-programme and television signals?

•
How could a coded digital sound-programme or television signal be most effectively adapted to and from the ATM?

1.4
Expected results and anticipated target dates

Studies will be presented in the form of Recommendations, to be adopted, depending on incoming contributions, by the year 2003 and beyond.

1.5
Relationships

The work must be carried out in close cooperation with ITU-T Study Group 15, which has responsibilities for Recommendations on PDH (e.g. G.730, 740, 750‑series), SDH (e.g. G.707, G.780‑series) and the associated source signal mappings, including those for sound-programme and television broadcasting

A bidirectional flow of liaison information with ITU-T Study Groups 13, 15 and 16, and with ITU‑R Study Group 6, is also necessary in the study of this Question.

Question 2/9 - Digital transmission of standard-definition television and high-definition television signals for contribution, primary distribution and secondary distribution (New wording, TSB Circular 83)

1
Type of Question

Task‑oriented Question that should eventually result in a set of Recommendations.

2
Motivation

ITU-T and ITU-R are studying the standards to be used for the digital standard-definition and high‑definition television signals. Bit-rate reduction processing of such digital signals are widely used both in studio installations and for direct broadcasting from terrestrial or satellite transmitters as well as for transmission, including transmission for contribution and for primary and secondary distribution.

To facilitate the international exchange of programs and to rationalize the design of equipment, it is desirable to continue to study the methods used for digital source coding of such signals for all those applications. It is also necessary to ensure the utmost compatibility among the methods used for the various applications. The studies include the specification of the availability objectives, and how availability objectives affect the choice of technical solutions for, e.g. digital source coding, multiplexing and error protection.

It is therefore urgent to study the following Questions, taking into account Recommendations J.80, J.81, J.85  and J.86 , as well as the several existing Recommendations on primary and secondary distribution. (Measurement and control of Quality of Service is covered in Question 4/9.)

3
Questions

3.1
Which source coding methods can be recommended for the transmission of standard‑definition and high-definition television signals for purposes of contribution over digital transmission circuits and chains?

3.2
Which source coding methods can be recommended for the transmission of standard definition and high-definition television signals for purposes of primary and secondary distribution over digital transmission circuits and chains?
3.3
What are the appropriate multiplexing arrangements (component, service, higher level protocols) for the applications under 3.1 and 3.2?
3.4
What are the service availability requirements and how do they translate into methods of protection against digital transmission errors for the applications under 3.1 and 3.2?
3.5
Which tolerances must be imposed to ensure satisfactory performance for the applications under 3.1 and 3.2? 


3.6
For the specific case of MATV, SMATV, MMDS and LMDS networks, what are the distribution configurations appropriate for each system, and their respective operating characteristics?

4
Expected results and anticipated target dates

Depending on the contributions that will be received, and on progress in the work of the appointed Rapporteur(s), it is expected that this Question will result in a number of new draft Recommendations by the end of 2003.

5
Relationships

Cooperation with ITU-R Study Group 6 and ITU-T Study Groups 13, 15 and 16 is needed in the study of this Question.

_______________

Note

The revision of Question 2/9 in title and contents was made to allow it to encompass television transport for contribution, primary distribution and secondary distribution, in consideration of the fact that the same technologies are used across the three applications. As a result, Question 2/9 imported the entire content from Question 3/9 and revised it. Then, Question 3/9 was deleted.

3
Question 3/9 - Digital secondary distribution of standard-definition and high‑definition television 
(Merged with Q.2/9 – TSB Circular 83)

4
Question 4/9 - Measurement and control of the Quality of Service (QoS) for television transmission on contribution and distribution networks

4.1
Type of Question

Task-oriented Question that should eventually result in a set of Recommendations.

4.2
Motivation

ITU-T has adopted several Recommendations for the transmission of digital television signals for contribution, primary distribution and secondary distribution applications. However, a number of issues related to the measurement, monitoring and control of digital and mixed analogue-digital television transmission chains still remain to be solved. 

•
ITU-R has recommended methods for the subjective assessment of picture quality (see Recommendation BT.500-8). There is a need to confirm that those subjective assessment methods are equally applicable to the case of television transmission on digital or mixed analogue-digital chains.

•
In the digital domain, ITU-R SG 6 and ITU-T SG 12 and SG 9 are also studying together, in a Video Quality Experts Group, the identification of appropriate parameters and algorithms that are representative of digital picture quality, as well as the correlation of the objective measurement of those parameters to the subjective picture quality.

•
Concerning the measurement of the overall Quality of Service (QoS), in the analogue world there is a direct relationship between network impairments and the QoS of television transmission. This is not the case for digital transmission networks. Furthermore, there is a need to identify the group of parameters that can provide objective measurement of the overall QoS and continuous in-service monitoring and control of it along the transmission chain for digital and for mixed analogue-digital television transmission.

4.3
Questions

•
Are the methods recommended or studied by ITU-R Study Group 6 for subjective assessment of digital picture quality also applicable to the area of activity of Study Group 9?

•
If not, should any different or additional methods for picture quality assessment be recommended by Study Group 9, as specifically applicable to impairments introduced by digital or mixed analogue-digital television transmission chains?

•
How should the methods developed by ITU-R SG 6, or extended by SG 9, for subjective assessment be applied to digital or mixed analogue-digital transmission chains?

•
Which parameters and algorithms are representative of digital picture quality and how does the objective measurement of them correlate to subjective picture quality? (This work is to be carried out within the Video Quality Experts Group.)

•
How should the objective measurement of impairments introduced by digital or mixed analogue-digital transmission networks be carried out?

•
Which network parameters should be used to provide objective measurement of the overall QoS and should be the basis for continuous in-service monitoring along the transmission chain both for digital and for mixed analogue-digital television transmission?

•
Which network parameters can be dynamically adjusted for the supervision and control of the overall QoS in digital television transmission networks and how can such supervision and control be implemented in operation?

4.4
Expected results and anticipated target dates

A first draft Recommendation should be ready before the end of 2002. Others will be ready before the end of 2003.

4.5
Relationships

Liaison should be established with ITU-T Study Groups 12, 13, 15 and 16 and with ITU-R SG 6.

Part of the work will be performed in collaboration with the Video Quality Experts Group.

5
Question 5/9 – Requirements and possibilities for interactivity in the secondary distribution of television

5.1
Type of Question

Task-oriented Question that should eventually result in Recommendations.

5.2
Motivation

A return path is sometimes needed from the user's premises to the programme provider, in order to implement interactive services in the secondary distribution of television. The degree of interactivity needed may be different depending on the kind of service provided; such need may concern the main service for which the secondary distribution network is intended, namely the distribution of television to the home; it may also concern some additional services that may be provided through the same network, separately from the main service provided. Examples are various forms of pay television, video-on-demand and so on.

The characteristics of the return channel from the user to the programme provider, that the network may provide, will generally influence the degree of interactivity possible. Conversely, the degree of interactivity required by the planned services will influence the design of the secondary distribution network conceived to be able to also provide those services. 

A typical example is Video on Demand (VoD), where it is generally found that a cost-effective way to implement the service is by means of asymmetric networks. These networks provide a wideband forward channel from the service provider to the home user, to deliver the demanded television programme, and a narrow-band return channel from the user to the service provider, used to convey the demand messages. Such asymmetric networks are almost unique to cable television distribution on demand and they require an optimized architecture that is often different from the one employed for the conventional symmetric networks used for general telecommunication purposes.
In some cases it is possible to trade data capacity of the return channel for data capacity of the forward channel; an example is the teletext service, where all the information is periodically delivered to the user, and the interactivity only operates within the user's premises.

It is important to identify the degree of interactivity required by the various interactive services that may be carried on a television secondary distribution network, and to study the means to provide such interactivity. The aim is to achieve if possible a degree of uniformity in the design of television secondary distribution networks, and to provide guidelines on the technical solutions to be preferred in order to meet the interactivity requirements peculiar to different services.

5.3
Items for study

•
Identification and listing of the main and of the additional services that could be provided through a television secondary distribution network, e.g.:

•
digital cable television networks;
•
cabled sections of Master Antenna Television (MATV) systems;
•
cabled sections of Satellite Master Antenna Television (SMATV) systems;
•
cabled sections of Multichannel Multipoint Distribution Systems (MMDS);
•
cabled sections of Local Multichannel Distribution Systems (LMDS).
•
Study of the interactivity requirements peculiar to the interactive services identified, such as, for example VoD or NVoD (near video on demand)
.

•
Recommendation(s) on the characteristics of the return channel (or channels) that can be used to provide the interactivity required by the various services.

•
Recommendation(s) on the technical solutions that can be adopted, in order to provide a return channel or return channels having the characteristics required by the various services, both for the case of cable distribution networks and for the case of collective antenna systems (MATV, SMATV, MMDS and LMDS networks).

•
Recommendation(s) on the operating solutions (such as concentrating the users' return data streams) that can be adopted in order to use the available return channel(s) in the most effective way.

5.4
Expected results and anticipated target dates

A consistent number of additional Recommendations are in preparation, and it is expected that they will be approved between 2002 and 2004.
5.5
Relationships

The work will need to take into account the studies of ITU-R Study Group 6, that is responsible to specify in general terms the picture and sound quality to be provided by television distribution services.

The work will also need to take into account studies of ITU-T Study Groups 15 and 16 in general, with special attention on studies concerning the characteristics of some audiovisual and data services that may be carried as additional services on a television secondary distribution network.

Liaison should be established with ITU-T Study Group 11 with regard to the provision of an open network and signalling access to the provider of additional services.

Liaison should also be established with ITU-T Study Group 13 with regard to the studies on the Global Information Infrastructure (GII).

6
Question 6/9 – Methods and practices for conditional access and copy protection for digital cable television distribution to the home

6.1
Type of Question

Task-oriented Question that should eventually result in a Recommendation.

6.2
Motivation
Studies are currently under way in several countries, on ways to improve the security of conditional access systems used for subscription, pay-per-view and similar services distributed to the home by cable television. The need for such studies immediately emerges when the security and viability of conditional access systems currently used in Europe, the United States and elsewhere is assessed.

Such an assessment shows the evident need to develop new, more performing, pirate-proof systems that would enable a cable television system to implement programme distribution to the home (be it a subscription or a pay-per-view service) with a security level adequate to make it commercially viable. Indeed, conditional access systems that were considered to be totally secure when they were developed only a few years ago for television distribution to the home, have been invariably "compromised" by pirates, who extract the conditional access enabling information and sell it at a fraction of the regular subscription fee.

Any conditional access system can be expected to eventually be compromised, irrespective of its sophistication, if the compromised enabling information can be sold to a sufficiently large base of customers.

It seems that a conditional access system will be more secure if the conditions below are met: 

•
the scrambling process is highly secure;

•
the cryptographic algorithm is highly secure;

•
the key and the entitlement information are changed at frequent intervals;

•
subscribers are divided into small sub-entities, each with its own key and entitlement.

The concurrence of these conditions makes it expensive to compromise the system, and it reduces the pirate's customer base, to the point where piracy is no longer financially viable.

Another very important aspect that is related to conditional access is the provision of measures to prevent a distributed programme from being copied, unless the owner of its intellectual property rights authorizes such copying. Two approaches, which are not mutually exclusive, are being investigated to achieve this goal:

•
The conditional access system could be designed in such a way as to separate viewing authorization from copying authorization. In other words it would provide a viewable output to those users that are authorized to view the programme, but it would provide a recordable output only to those users that are separately authorized to copy it. The issue is further complicated by the need of intellectual property holders to have various degrees of authorization, namely: no copy, one copy or any number of copies.

•
The programme could be "watermarked" with a hidden coded information, which can neither be removed nor altered, and would identify the holder to the programme intellectual property rights, thus allowing to trace the history of unauthorized copies and take appropriate legal action against pirates. 

The study should thus focus on the following lines: 

•
the specification of a highly secure scrambling system;

•
the specification of a highly secure cryptographic system that can be implemented at a viable cost for cable television distribution to the home, namely, in a mass-produced consumer equipment environment;

•
the specification of a key and an enabling information distribution system that has adequate capacity and flexibility to serve the diversified requirements of various cable television systems and their various subscribers;

•
the development of a set of guidelines on the optimal time interval at which the key and the enabling information should be updated, and on the optimal size of the subscriber population to which the same enabling information is assigned;

•
the specifications for an application of the cryptographic system appropriate to implement copy protection at various levels of authorization (no copy, one copy only, any number of copies);

•
the specifications for a highly secure watermarking system that would not affect the quality of the distributed programme.

6.3
Questions

•
What scrambling approaches can be recommended for digital cable television distribution to the home?

•
What is the capacity required of a conditional access system for cable television distribution to the home, in terms of number of individually addressable subscribers or subscriber groups, etc.?

•
What are the specifications for a (preferably unique) cryptographic approach appropriate to such conditional access system?

•
What are the specifications for an application of the cryptographic system, appropriate to implement copy protection at various levels of authorization (no copy, one copy only, any number of copies)?

•
What are the specifications for the (preferably unique) removable (e.g. ISO‑7816, PCMCIA, etc.) cryptographic device (e.g. smart card), if one is used in such a conditional access system?

•
How often should the conditional access key be updated?

•
Which criteria should be used to time the replacement of the (removable) cryptographic device or of the enabling information in it?

•
What is the optimal size of the subscriber population to which the same key and enabling information may be safely assigned?

•
Can conditional access solutions developed for terrestrial and satellite broadcasting be used for cable television also?

•
What are the specifications for a highly secure watermarking system that would not affect the quality of the distributed programme?

6.4
Expected results and anticipated target dates

Depending on the contributions that will be received, and on progress in the preparatory activity of the Rapporteur, the studies will likely result in the preparation of draft new Recommendations by 2003, providing specifications and recommended operating practices.

6.5
Relationships

Exchange of information with ITU-R Study Group 6 would be useful, to take into account possible parallel studies of Study Group 6. However, it is not clear at this moment whether it would be desirable, or indeed possible to develop a conditional access system, capable simultaneously and optimally to meet the different requirements of cable television and of broadcast television.

7
Question 7/9 - Requirements and methods for sound-programme and television "webcasting" services

7.1
Type of Question

Question intended to lead to a Recommendation or a set of Recommendations.

7.2
Motivation

The use of the Internet for the delivery or exchange of sound programmes or television programmes as multimedia information is spreading at an impressive pace. This is confirmed by the very high rate of increase in the penetration of these Internet services.

The Internet as we know it today is only capable of supporting rather modest bit rates; these generally are only adequate for the delivery of sound programmes or television programmes of modest sound/picture quality and timeliness; they consequently may fail to meet the expectations of an audience accustomed to the programme quality provided by the CD and by broadcast/cablecast television.

However the speed capability of the Internet is steadily increasing as the bit‑rate capability of networks improves; this leads to the expectation that technology may reach a stage in the near‑to‑medium future when the delivery of sound programmes and television programmes of "entertainment" quality may become viable.

Nevertheless, the functional peculiarities of Internet services are such, that more stringent limitations on the available bit rate-per-programme will very likely continue to apply in the medium future, than it is the case for digital broadcasting or cablecasting. One can thus expect that a carefully-considered choice among the tools offered for use with the Internet will need to be made, in order optimally to fit the specific requirements of webcasting.

For instance, the MPEG-2 tool-kit used for digital broadcasting/cablecasting may likely be used for webcasting also, however a somewhat different set of tools may well need to be selected in the tool‑kit, than the one adopted for broadcasting and cablecasting, in order to find a compromise between sound/picture quality and available bit rate-per-programme, that is optimized to the specific case of webcasting.

As another example, since ATM is used for the Internet, ways may need to be identified to obviate the well-known problems caused by ATM in the synchronized and timely delivery of multimedia messages, in order that webcasting may emulate broadcasting and cablecasting in these aspects also.

A study of these and of the other problems related to the use of the Internet for webcasting is quite urgent, since we are already witnessing experiments in the distribution or exchange of sound programmes and of television programmes on the Internet, and any delay in the ITU-T action may result in the entrenching of de facto operating standards that might be less than optimal ones for such services, or that may fail to attain the required widespread acceptance.

7.3
Questions
•
What are the service requirements applicable to the interactive delivery ("webcasting") of sound programmes and of television programmes to the public over the Internet, in terms of sound quality, picture quality, quality of the other components of the programme, synchronization of the various programme components, timeliness, reliability of delivery, etc.?

•
Which sound and picture source coding methods can be recommended for this kind of delivery of sound programmes and of television programmes?

•
Which protocols (component, service, higher protocols) can be recommended?

•
Which measures can be recommended to ensure synchronized and timely reception of the various components of the programme at the destination point?

•
What is the required Quality of Service and how does it translate into possibly enhanced methods for protection against transmission errors?

•
Which conditional access methods can be recommended when conditional access is implemented in webcasting?

7.4
Expected results and anticipated target dates

It is expected that this Question will result in further draft Recommendations by 2002.

7.5
Relationships

Cooperation with ITU-T Study Groups 13, 15 and 16, and with ITU-R Study Group 6 is needed in the study of this Question. Communication is also to be ensured with IETF through ITU-T Study Group 13.

8
Question 8/9 - Application programming interfaces (API) for advanced cable television distribution

8.1
Type of Question

Task-oriented Question that should result in a new Recommendation or in a set of new Recommendations.

8.2
Motivation

The design of the future advanced set-top boxes for cable television receivers for consumer use will require the smooth integration of dozens of hardware and software components. These components will communicate with each other through Application Programming Interfaces (APIs). A detailed knowledge and the ability to control each API is of great importance; indeed, since some APIs can grow to take control of and "warp" other APIs, and since even one such closed API in an otherwise open set-top box makes the entire box a closed environment, control of practically all of the key APIs is of paramount importance. 

A further purpose of defining these APIs is to enable cable television operators to deploy advanced set-top boxes in the future, while ensuring their ability to keep costs low, choose among flexible architectures, maintain a multi-vendor, modular environment, and obviate the need to compromise on features and functionality.

It is of course also highly desirable that the specified APIs should conform to "open", published standards rather than to proprietary standards, and that they should incorporate a well-defined mechanism for adding extensions. However, adding extensions in an uncontrolled manner will lead to development confusion and incompatibility, to illegal "warping" of other APIs and to the risk of addition of proprietary extensions.

It is thus important and urgent that APIs for use in the secondary distribution of programme material to cable television set-top boxes be studied and specified to conform to the operating requirements delineated above. 

8.3
Questions

•
What are the relevant advanced cable television applications and the functionality that each API should be able to provide in order to meet the requirements? (APIs are required for the support of applications but are also required for downloading purposes, display purposes, and for network control and for security.)

•
What specification of the open API or APIs can be recommended for use in each application, paying attention to their desirable interoperability with other APIs recommended for use in other cable television applications and their use in set-top boxes for the receipt of television programme material via interactive systems?

•
What specifications can be recommended for the mechanisms to be provided in each recommended API, to allow its future extension to further functionalities?

8.4
Projected results and target dates

The results of this study should be used for the preparation of new Recommendation(s). These will eventually fully specify all the open APIs recommended for use in the secondary distribution of television programme material via cable television and they may in addition be used for the distribution of television programme material via other mediums.

The first Recommendation is expected by the end of the year 2001.

8.5
Relationships

Liaison in the study of this Question should be established with ITU-T Study Groups 8, 10 and 16 and with ITU-R Study Group 6.

9
Question 9/9 - Functional requirements for a universal integrated receiver or set-top box for the reception of cable television and other services

9.1
Type of Question

Task-oriented Question that should eventually result in (a) new Recommendation(s).

9.2
Motivation

Television users in the home are likely to access television programmes, sound-broadcast programmes and other additional services from a variety of service providers that use a variety of delivery systems.

For instance, a cable television user may access television programmes and sound programmes from the cable television network to which that user is connected, from terrestrial broadcasting, from satellite broadcasting, from recorded material such as videocassettes, DVDs and CDs, or even from the Internet.

Such programmes may be received in digital form or in analogue form, and they may be open, or subject to conditional access.

Reception and presentation of this host of programmes in different formats requires the use of a variety of demodulators and decoders, to say nothing of conditional access. Such devices could be integrated into the home television receiver, but this condition is sometimes unviable, due to constraints imposed by the marketplace. The present situation is that signals received on different delivery systems are often processed in different, dedicated "set-top boxes" which provide outputs to the television and sound displays in a form that a normal television or sound display can understand, e.g. as analogue component or analogue composite signals. When the number of set-top boxes in the home becomes large, there is also a need for a switcher, to switch the appropriate signals to the input of the television and sound presentation devices.

It would obviously be beneficial to home users if they could use a single universal integrated receiver or a single universal set-top box. This should be able to switch or to be switched to the various delivery systems over which programmes are received, and it should contain all the required demodulators, decoders and conditional access devices. The cost of this universal set-top box, or the incremental cost of a universal integrated receiver, would clearly be lower that the aggregate cost of individual set-top boxes, and the cabling required in the home would be vastly simplified.

The purpose of the present Question is to study the functional requirements that such a universal integrated receiver or universal set-top box should meet, and to define its preferred internal and external architectures.

9.3
Questions

•
What are the functional requirements that a universal integrated receiver or a universal set‑top box should meet, in order to allow an optimal connection of television and sound presentation devices to the various delivery systems over which television and sound material can be received in the home, and to also provide conditional access facilities as required?

•
Which array of input signals should such a universal integrated receiver or set-top box be designed to accept and process?

•
Should the integrated receiver or set-top box be designed to automatically identify the form of the input signal to which it is switched, so as to automatically switch to the appropriate demodulators or decoders?

•
Which output signals should such a universal integrated receiver or set-top box be designed to deliver to its interconnection with television and sound presentation devices in the home?

•
Which could in principle be the internal, possibly modular architecture for such a universal receiver or set-top box?

9.4
Expected results and anticipated target dates

It is expected that this Question will result in the preparation of new Recommendations, the first of which is expected by the year 2001.

9.5
Relationships

Liaison should be established with ITU-R Study Group 6 and with the IEC in the study of this Question.

10
Question 10/9 – Recommended functional characteristics for the interconnection of cable television networks with the public switched network and other delivery systems

10.1
Type of Question

Task-oriented Question that should eventually result in a new Recommendation. 

10.2
Motivation

Apart from the distribution of television programmes, the cable television infrastructure can provide a powerful tool for the capillary distribution of various other services to the home, including services that are based on interactivity and require a return channel.

The cable television infrastructure can thus also be used with advantage to connect home users to such additional services as the Internet, as an extension of the public switched network or of similar delivery systems. Connections via the cable television network can provide high speed and good quality performance for the delivery of such additional services, to the benefit of both the providers of the services and of their users in the home.

Interconnection of cable television users to the public switched network or to similar delivery systems requires the use of an appropriate modem at the user premises, to be designed in such a way as to optimally meet the operating requirements of those additional services.

The purpose of the present Question is to initiate the study of the operating requirements that characterize the additional services that cable television networks could carry with advantage to the home, when interconnected with the public switched network and with similar delivery systems. The aim is to specify the functional characteristics (e.g. latency) to be recommended for the modems intended to be placed at the user's premises to perform such interconnections.

10.3
Questions

•
Which additional services could be carried with advantage to the user's premises by a cable television network properly interconnected with the public switched network or with similar delivery systems?

•
Which operating requirements should be met for the delivery of those additional services to the user's premises by cable television networks?

•
Which functional characteristics should be recommended for the modems to be placed at the user's premises in order that those operating requirements may be optimally met?

10.4
Expected results and anticipated target dates
It is expected that studies based on this Question will result in the preparation of a new Recommendation by the year 2002.

10.5
Relationships

Liaison should be established with Study Groups 13, 15 and 16 in the study of this Question.

11
Question 11/9 - Digital program insertion for MPEG-2 bit streams

11.1
Type of Question

Task-oriented Question intended to lead to a Recommendation.

11.2
Motivation

Cable television operators normally receive several programme signals from different local or remote sources, and they switch the appropriate signal at the appointed time, on each output channel of their cable television system to accommodate local advertisements, local programming, emergency messages, etc.

With the advent of digital cable television systems, programme signals take the form of compressed audio-video multiplexes as MPEG-2 bit streams, and cable operators will be confronted with the task to switch among MPEG-2 bit streams, without causing disruptive disturbances to MPEG‑2 home decoders, and preferably without incurring the artefacts attendant to multiple cascaded MPEG-2 encoding and decoding.

The problem is compounded by the fact that the various MPEG-2 programme bit streams at the input of a cable system digital program inserter will likely be out of synchronization with each other; they may use different bit rates, different resolutions and different picture formats, and possibly conform to various different profiles of MPEG-2 coding.

The problem is further compounded by the fact that cable operators may wish to edit among MPEG‑2 compressed bit streams using some simple visual transitions, such as cross-fades, wipes, etc. 

There is also a need to take into account the specific requirements attendant to the possible independent insertion of alternate digital audio and/or data signals that are present in the MPEG‑2 multiplex, involving de-multiplexing and re-multiplexing of the MPEG-2 bit streams.

At this time, cable television systems are in transition to digital operation. It is important and urgent to study the operating requirements for local insertion of MPEG-2 bit streams into remote programme bit streams received at cable television head-ends. Cost-effective solutions should be found to meet those requirements, and they should be reflected in any international standardization that may be required in order that those solutions may be readily and uniformly implemented across the industry.

Another important consideration is the replication or reuse of existing analogue functionality in the digital program insertion system. All the attendant monitoring, auditing and control functions in widespread use today should be accommodated in any digital system that supports equivalent applications such as local advertising, local programme insertions, or emergency message insertion.

11.3
Questions

•
What are the functional and operational requirements of the various applications that must be met when inserting different MPEG-2 programme bit streams into the output channel of cable television systems?

•
Which technical solutions can be recommended to allow the insertion of different MPEG‑2 programme bit streams into the output channel of cable television systems:

(
without causing disruptive disturbances to MPEG-2 home decoders;

(
without incurring the programme quality losses attendant to repeated MPEG‑2 encoding and decoding, while at the same time meeting the specified operating requirements, e.g.

•
allowing simple visual transitions between switched programmes,

•
allowing independent switching of the video, audio and data present in the MPEG‑2 multiplex, 

even when the various bit streams:

•
are not synchronized to each other, 

•
use different bit rates and resolutions, 

•
conform to different MPEG-2 picture formats and profiles? 

11.4
Expected results and anticipated target dates

It is expected that this Question will result in the preparation of a further draft new Recommendation by 2002.

11.5
Relationships

Cooperation should be established with ITU-R Study Group 6 when appropriate, and with the IEC/ISO in the study of this Question.

12
Question 12/9 - Cable television delivery of digital services and applications that use Internet Protocols (IP) and/or packet-based data

12.1
Type of Question

Task-oriented Question that should result in a number of new Recommendations.

12.2
Motivation

In their conversion to digital television, cable television systems in many countries are also provisioning very high‑speed bidirectional data facilities intended to support, among other payloads, those utilizing Internet Protocols (IP). These facilities can also be used to supply other digital services to the home, based on packet-data, exploiting the broadband capacity provided by hybrid fibre/coaxial (HFC) digital cable television systems, and interconnecting local, geographically distinct digital cable television systems through direct connections or managed backbones.

The envisaged range of packet-based data services to be provided encompasses those services and applications that are based on the use of IP. It also encompasses among others, digital bidirectional (interactive) television and sound-programme cablecasting, advanced interactive television, sound‑programme and multimedia services, video conference and video telephony down to the emulation of some services that are now normally provided over the public switched telephone network (PSTN). 

The technology considered for the delivery of those packet-based data services over the cable television infrastructure resorts to the use of the relevant transmission protocols, including Internet Protocols (IP) and enhancements thereof.

The peculiarities common to the range of services to be provided are:

•
the use of modern hybrid bidirectional fibre/coax television cable networks;

•
the use of the transmission methods specified for those networks (see Recommendation J.83);

•
the use of the architecture and modems specified for those networks (see Recommendation J.111);

•
compliance with the specifications and QoS peculiar to those networks;

•
capability for real time (low latency) operation for interactive services that require it;

•
interoperability with relevant transmission protocols for packet-based data, notably IP protocols;

•
a performance level that is equal to or better than the one provided by the PSTN, for telephone-type services.

12.3
Questions

•
What are the services that could desirably be provided over the digital cable television infrastructure, by means of packet-based data transmission? 

•
What are the functionalities that each service should be capable to provide in order to meet its service requirements?

•
Which open protocols can be used for the envisaged services, preferably choosing them among those already recommended for packet-based data by other bodies, or identifying the need for appropriate enhancements to them, paying attention to their desirable interoperability with Internet protocols?

•
Which specification should be recommended for the mechanisms to be provided for each considered service, in order to allow its future extension to further functionalities?

In particular, for those services and applications that utilize Internet Protocols, the following specific Questions should be studied:

•
Which user requirements apply to the provision of digital services that support applications utilizing Internet Protocols (IP) and operate over bidirectional cable television systems?

•
Which digital interfaces are needed to support applications utilizing Internet Protocols over cable television systems?

•
Which systems implications for cable television systems derive from the requirement that they should be able to support digital services and applications that utilize Internet Protocols?

12.4
Expected results and anticipated dates

The results of the study should be used for the preparation of new Recommendations, that will eventually fully specify the open protocols recommended for use in the secondary distribution of the desired IP-based and/or packet-based data services and applications via the digital cable television infrastructure. 

The studies should result in a set of Recommendations by the end of the year 2003.

12.5
Relationships

Cooperation in the study of this Question should be established with at least Study Groups 13, 15 and 16; the studies should preferably be performed in a Joint Rapporteur Group that would report to Study Group 9 and would enjoy the active participation of experts from the other study groups.

13
Question 13/9 - Voice and Video IP applications over cable television networks

13.1
Type of Question

Task-oriented Question that should result in a number of Recommendations.

13.2
Motivations

Rapid development of IP technologies enables cable television networks to be a versatile infrastructure for various multimedia services. Based on Recommendation J.112, "Transmission Systems for Interactive Cable Television Services", Voice over IP/Video over IP services over IP‑based cable television networks are expected to be available to the market soon. New Recommendations for these applications are strongly required to meet the demand of new services in a timely manner.

IP-based cable television networks at a very high level have to connect with three networks: HFC access network, IP network and PSTN. In consideration of Voice over IP/Video over IP applications in IP-based cable television networks, functional components noted below in clause 3 should be studied in relationship with the three networks. System Architecture should describe the specifications of the functional components and define the interfaces between these networks and IP‑based cable television networks.
Voice over IP application requires strict latency and packet-loss control in IP-based cable television networks to compete with the same services over PSTN. Video over IP application needs more bandwidth than voice applications. It is not necessary to develop new codecs for the applications, however it is required to specify which codecs should be mandatory to guarantee the basic voice/ video services over IP-based cable television networks. The new Recommendations shall describe the mandatory and optional requirements for audio and video codecs in the Voice over IP/Video over IP applications in accordance with the classified QoS level.

In the application of Voice over IP/Video over IP, signalling interfaces are important issues for session control for signalling, and for transcoding of media streams between IP-based cable television networks and PSTN. For this purpose some gateway functions, one for signalling and one for media, will be required between the two networks. Signalling interfaces on media gateway and signalling gateway should be studied for the connection between IP-based cable television networks and PSTN. The media gateway should provide actual bearer circuit interfaces and transcode the media stream, while the signalling gateway should exchange the signalling information between the two networks. The Recommendation should also include protocol descriptions on call signalling for the three networks: IP-based network, PSTN and IP Network. 

There should be an adapter between the telephone and IP-based cable television network. An adapter device, that should have a conversion function between voice/video signals and IP packets, signalling functions, and a function of cable modem. Like ordinary telephone numbers associated with each telephone, an IP address should be assigned to the adapter to identify source and destination address. An adapter device that contains a subscriber-side interface to the telephone and a network-side signalling interface to call control elements in the network should be studied for the applications. The adapter shall provide codecs and all signalling and encapsulation functions required for media transport and call signalling. MAC addresses and IP addresses shall be assigned to the adapter. The Recommendation for the adapter device that contains such functions should be specified to support Voice over IP/Video over IP applications over IP-based cable television networks.

Classified operation services under defined QoS should be available in IP-based cable television networks. However QoS requirements and definitions still remain unspecified. The transmission of streaming packets such as voice or video signals require very stringent specifications for real-time operation. QoS requirements and classified QoS definitions should be studied and specified for Voice over IP/Video over IP applications. In most cases packet loss and latency in the packet streams are strictly related to the level of QoS. A feedback control method of minimizing packet loss and latency from the receiver device should be studied based on the analysis of received IP packets.

13.3
Questions
13.3.1
System architecture for Voice over IP/Video over IP applications in IP-based cable television networks 
(
What type of call signalling protocol should be used for these applications?

(
What class of Quality of Service (QoS) should be used for these applications?

(
What media stream transport and encoding methods should be included in the new Recommendation?
(
What device provisioning method should be appropriate for these applications?

(
What type of event messaging should be required for these applications?

(
What class of security and privacy should be required for these applications?
13.3.2
Audio and video codecs for Voice over IP/Video over IP applications in IP-based cable television networks
(
What type of audio and video codecs should be specified for these applications?

(
What parameters should be specified for latency and packet-loss control?

(
What class of QoS should be applied to these applications in relationship with each codec parameter?
13.3.3
Signalling interfaces used in IP-based cable television networks, PSTN and IP networks for Voice over IP/Video over IP applications
(
What PSTN gateway signalling protocols should be specified?

(
What media gateway functions should be specified for the applications?

(
What protocols should be specified for Internet signalling?

13.3.4
Adapters for Voice over IP/Video over IP applications in IP-based cable television networks
(
What type of codecs should be provided in the adapter to guarantee QoS level?

(
What signalling protocol should be used?

(
What audio indicators should be provided in the adapter to phones, such as dial tone, ring‑back tone, call waiting tone, etc.?

(
How many and what type of analogue interfaces (plugs) should be provided in the adapter?

(
What event should be messaged to IP-based network?

(
What provisioning method should be applied to the adapter?

(
How many IP addresses and MAC addresses are required?
13.3.5
QoS requirements and definitions for Voice over IP/Video over IP applications
(
What requirements and classifications should be studied for QoS?

(
What method of controlling QoS should be specified for these applications? 

(
What method of minimizing packet loss and latency should be specified in new Recommendations?
13.4
Expected results and anticipated target dates

A new set of Recommendations is expected in the first half of year 2001.

13.5
Relationships

a)
Recommendations: J.112, H.323, H.245, H.225, G.711, G.728, G.729/A

b)
Relevant Standardization bodies: IETF
NOTE - In performing the above studies, effort should be made to adopt network independent solutions and special solutions for cable networks should be avoided where possible. Close collaboration will therefore be required with study groups working on architecture and IP networking studies (specifically Study Groups 11, 13 and 16).

14
Question 14/9 - The extension of cable-based services over broadband in home networks

14.1
Type of Question

Task-oriented Question that should eventually result in one or more Recommendations.

14.2
Motivations 

The cable television physical platform provides a capable means to deliver broadband network‑based services to household networks. It is in the best interest of both consumers and cable operators to extend this fundamental advantage of bandwidth to every possible networked device within the home. This will benefit consumers by providing home network services connected directly to the broadband cable system. 

In order to extend the fundamental bandwidth advantage of cable to all devices connected to the home network, it is necessary for home networks to provide satisfactory Quality of Service and network management characteristics so that ultra-wide broadband services ( >50 Mbits/s) of the cable-based service can be maintained.

14.3
Questions

(
What performance characteristics should home networks possess in order to satisfactorily transport data streams associated with specific cable-based services as these streams are passed between cable access network and the home network and across the home network to the terminal device?

(
What technology best supports the in-home distribution of signals >50 Mbits/s?

(
What modulation method best supports the in-home distribution of signals >50 Mbits/s?

(
What error correction method best supports the in-home distribution of signals >50 Mbits/s?

(
What mechanisms should be employed in order to maintain the Quality of Service (QoS) on data streams associated with specific cable-based services as these streams are passed between the cable access network and the home network?

(
What network management mechanisms should be employed to provision new cable network-based services to devices connected to the home network?

14.4
Expected results and anticipated dates

A new Recommendation is expected during 2001.

14.5
Relationships

Cooperation in the study of this Question should be established with Study Groups 13,15, and 16.

15
Question 15/9 – High-speed "webcasting" services over cable television networks

15.1
Type of Question

Task-oriented Question that should eventually result in a Recommendation.

15.2
Motivations

Current Recommendation J.120 specifies the transmission protocol and system configuration for distributing sound and television programmes over the Internet, i.e. "webcasting". It specifies the operations necessary to adapt audio and video bit streams to the Internet Protocol and the functional characteristics associated with this system. However J.120 is for rather narrow-band webcasting services using PSTN or ISDN PRI. 

The webcasting Question from 1998, "Requirements and methods for sound-programme and television 'webcasting' services" covers distribution of sound and television programmes on the Internet. It is necessary to create a new Question which covers wide effective utilization of IP with regard to the high-speed, quasi-error free and interactive nature of cable television networks. New transmission and control protocols, codecs and multiplex systems should be studied for high‑speed and real-time IP streaming packets transmission over cable television networks.

15.3
Questions

(
What type of protocols need to be applied to "High-Speed Webcasting" using cable television networks?

(
What codecs and multiplex systems are required for "High-Speed Webcasting" over cable television networks?

15.4
Expected results and anticipated target dates

Depending on the contributions that will be received, and on progress in the work of the appointed Rapporteur, it is expected that the Question will result in a first draft Recommendation by 2002.
15.5
Relationships

Cooperation with ITU-T Study Group 13 and 16, and with ITU-T Study Group 6 is needed in the study of this Question. Communication is also to be ensured with IETF through ITU-T Study Group 13.
16
Question 16/9 - Transmission of multi-channel analogue and/or digital television signals over optical access networks

16.1
Type of study

Task-oriented Question that should result in a set of new Recommendations.

16.2
Motivation
Recent fibre optical transmission technology allows extending fibre networks to the curb, the building or the home. 

Fibre networks can be brought closer to users' premises than hybrid fibre coaxial networks. 

Fibre technology can provide the higher capacity in the forward and return channel, which is required for the provision of typical cable television services, including interactive ones.

16.3
Questions

(
Which mechanisms can be used to transport multichannel analogue and/or digital television signals over fibre networks, in view of the high loss of optical splitters used for PON (passive optical networks)?

(
Which mechanisms can be used to ensure the low composite distortion and high CNR (carrier-to-noise ratio) that are required for FDM (frequency division multiplex) transport of mixed analogue and digital television signals over fibre networks?

16.4
Expected results and anticipated target dates

The study will result in a first new Recommendation by the end of 2001.

16.5
Relationships

Liaison with SG 15 is needed in the study of this Question.

17
Question 17/9 - Management and operational requirements with regard to wide area network edge devices for TV and sound-programme transmission

17.1
Type of Question

Task-oriented Question that should result in new Recommendations. 

17.2
Motivation

Network Terminal Equipment (edge devices) providing the interworking between broadcaster's local area infrastructure and wide area networks as specified, for example, in ITU-T Recommendations J.131 (Transport of MPEG-2 signals in PDH networks) and J.132 (Transport of MPEG-2 signals in SDH networks) does not comprise standardized management functions such as management information base, control channels for signalled connections and application programming interfaces (APIs). 

Whilst some progress has been made in standards for the exchange of TV-programme materials, no work has been undertaken in the domain of management information, interaction channels for broadband networks and APIs for the network terminals. A consistent reference architecture of network and management aspects from the broadcaster's perspective already exists, but it does not cover the specific solutions required from the network operator's point of view. In the study period 1996‑2000, Study Group 9 has worked and continues to work on a number of solutions for the transport of television and sound content over WANs. As new elements for the transport of television and sound-programmes are implemented for isochronous and packet-based networks on the edge of WANs, there is a requirement for the management of these new elements.

Typical management tasks should be supported such as:

•
management information base of network terminal equipment for interworking between local area and wide area transmission schemes;

•
management APIs for such network terminal equipment;

•
control channel function for signalled connections;

•
management of end-to-end service over the whole transmission chain.

17.3
Questions

•
What new Recommendations are required for the specification of management information, interaction channels and APIs to facilitate the management of network terminal equipment for the contribution and primary distribution of television and sound-programmes?

•
What will be the impact of the broadcaster's reference architecture on Study Group 9 Recommendations?

17.4
Expected results and anticipated target dates

Depending on the contributions that will be received, and on the progress in the work of the appointed Rapporteur, it is expected that this Question will result in one or several new Recommendations before the end of 2002.

17.5
Relationships

Cooperation with Study Groups 4, 7 and 15 is needed in the studies.

18
Question 18/9 - Transport of uncompressed studio quality TV, sound-programme signals, and other signals using the same interface on telecommunication networks

18.1
Type of Question

Studies performed in the framework of this Question should result in Recommendations.

18.2
Motivation

High quality demands for the production of programme material and particularly the demand for the lowest possible latency in interactive applications, or for networked production lead to a requirement for the uncompressed transmission of video and audio signals via telecommunication networks. Therefore systems and mechanisms for the direct mapping of 270 Mbit/s DSC (Digital Serial Components) signals on DWDM (Dense Wavelength Division Multiplex) systems, on ATM‑based networks and on SDH/SONET based networks are being developed. In order to avoid interoperability problems, standards for mapping procedures and signal quality should be studied in due course.

In the audio domain, mapping devices for uncompressed AES/EBU audio studio signals onto ATM are already available and standards to solve interoperability problems are also urgently needed in this area.

Interfaces for the DSC signal and for digital audio are defined in Recommendations ITU‑R BT.656‑4 and ITU-R BS.647-2, respectively.

Direct mapping of these signals onto the transport network would allow the transport of all additional signals, such as embedded audio in DSC and ancillary signals, as they are specified within the mentioned Recommendations without the need for any special adaptation.

In addition to uncompressed video, signals such as SDTI (Serial Data Transport Interface) and ASI (Asynchronous Serial Interface) could be carried via these network adapters.

18.3
Questions
Mapping onto DWDM systems

•
What are the means to ensure stable operation of optical network equipment transmitting serial DSC signals which may contain long sequences of identical bits (pathological signals being the worst case)?

•
What are the operational conditions for optical transmission systems when fed with the DSC signals which have different spectral characteristics from SDH/SONET signals?

•
What is the influence of network characteristics on the end-to-end quality parameters of the studio signals and what are the means to maintain the quality parameters within specified limits?

Mapping onto ATM-based networks

•
What are the mechanisms to map/demap the DSC signals on/from ATM cells?

•
What are the methods to protect the studio signals against transmission errors?

•
What are the means to maintain the quality parameters within specified limits?

Mapping onto SDH/SONET networks

•
What are the mechanisms to map/demap the DSC signals on/from SDH octets?

•
What are the mechanisms to map the DSC signal onto SDH/SONET hierarchical levels?

•
What are the methods to protect the studio signals against transmission errors?

•
What are the means to maintain the quality parameters within specified limits?

18.4
Expected results and anticipated target dates

It is expected that this Question will result in the preparation of new Recommendations by the end of 2002.

18.5
Relationships

Liaison should be established with ITU‑T SG 15, SG 13 and ITU‑R SG 6 in the study of this Question.

19
Question 19/9 - Transport of video and audio signals over contribution or primary distribution networks using IP techniques

19.1
Type of Question

Question intended to lead to a set of Recommendations.

19.2
Motivation

The growing use of computer-based platforms together with standard computer networks in production and editing of television and audio programmes stimulates the use of IP‑based transmission for all kinds of applications from the origin of television/sound programmes to the consumer's home.

In contrast to the widespread use of IP techniques for Internet applications, contribution and primary distribution applications demand more stringent performance objectives from the network.

There are two basic categories to be considered, namely real-time streaming which is a time-critical application and non-real-time file transfer. In the latter case, the requirement to transport large files in a short time leads to a particular type of traffic profile.

There is a growing use of non-specialized equipment supporting different applications as a multi‑service platform. This approach may provide an economic and user-friendly solution.

19.3
Questions

19.3.1
Streaming applications

•
What are the service requirements applicable to the transport of video and audio signals via contribution and primary distribution networks?

•
Which protocols are appropriate for streaming applications in order to guarantee the required Quality of Service?

19.3.2
Fast file transfer applications

•
Which protocols are appropriate for fast file transfer applications maintaining content integrity?

•
Which are the mechanisms to provide unicast, multicast and broadcast facilities with these protocols?

19.4
Expected results and anticipated target dates

It is expected that this Question will result in the preparation of a set of new Recommendations by the end of 2002.

19.5
Relationships

Liaison with the Internet Engineering Task Force (IETF), ITU‑T SG 13 and ITU‑R SG 6 is required in the study of this Question.

20
Question 20/9 - Signal quality parameters for MPEG-2 Transport Streams transmitted via telecommunication networks

20.1
Type of Question

Question intended to lead to a Recommendation.

20.2
Motivation

MPEG-2 Transport Streams may be subject to degradation in signal quality (particularly jitter/wander) after transport over telecommunication networks. This degradation may be caused by inherent effects of telecommunication networks such as stuffing jitter in PDH networks, stuffing jitter and pointer actions in SDH networks, or cell delay variation in ATM-based networks. In order to ensure reliable limits for these effects on MPEG-2 Transport Streams, enabling safe operation of terminals and equipment at the end of the chain (e.g. modulators for digital television transmitters if using SFN networks), standardized templates for maximum permitted signal deviations are required.

20.3
Question

•
What are the appropriate jitter/wander values for MPEG-Transport Streams demapped from telecommunication networks?

•
What parameter tolerances need to be specified?

20.4
Expected results and anticipated target dates

It is expected that this Question will result in the preparation of a new Recommendation by the end of 2001.

20.5
Relationships

Liaison with ITU-R Study Group 6 for the definition of tolerance characteristics of equipment receiving the MPEG-TS is required in the study of this Question.

21
Question 21/9 - Objective and subjective methods for evaluating conversational audiovisual quality in multimedia services

21.1
Type of Question

Task-oriented, leading to new ITU-T Recommendations.

21.2
Background

In digital systems the quality of each communication medium is influenced by a number of interacting factors, such as source coding and compression, bit rate (fixed or variable), delay, bandwidth, synchronization between the media, transmission impairments, and many others. New services that use IP, wireless, mobile, NGN, ISDN, B-ISDN, ATM, etc. are providing ubiquitous access for multimedia services. Conversational audiovisual multimedia includes such applications as videoconferencing, personal computer desktop conferencing and videotelephony. In order to develop the two-way measurement techniques required for conversational applications a basis in one-way audio and video quality evaluation must first be defined and validated.

Objective methods

Current objective quality measuring techniques do not predict user opinion on the perceived audiovisual quality with desirable accuracy. It is therefore desirable to identify objective techniques for measuring the various individual and combined effects of factors such as digital compression, transmission, storage, and others on the perceived quality of audiovisual systems. It is also important to verify that these techniques are meaningful by correlating proposed objective tests with corresponding subjective test data.

Subjective methods

There is a need to continue to develop new subjective methods to address new audiovisual services. The perceived quality depends on the kind of application and on the tasks the applications are used for. For example, in a free conversation through a videophone, the perceived quality may primarily depend on delay, lip-synchronization and audio quality, while in a mainly one-way application like remote-teaching the perceived quality could be primarily related to the quality of graph and low motion picture sequences.

The work on subjective assessment resulted in several new Recommendations in this area.

(
P.910, Subjective Video Quality Assessment Methods for Multimedia Applications 

(
P.911, Subjective Audiovisual Quality Assessment Methods for Multimedia Applications 

(
P.920, Interactive Test Method for Audiovisual Communications

(
P.930, Reference Impairment System for Video.

The work on objective methods yielded two Recommendations:

(
P.931, Multimedia Communication Delay, Synchronization, and Frame Rate Measurements 

(
P.861, Objective Quality Measurement of Telephone-Band (300-3 400 Hz) Speech Codecs.

These Recommendations and those of other study groups in both Sectors will be utilized, where possible, in the work of this Question.

Much of the work on this Question (and its predecessors) was and will be done in conjunction with the Video Quality Experts Group (VQEG).

21.3
Text of the Question

1)
Interaction of media: What subjective and objective measurement methods should be used to evaluate end-to-end quality of each medium (e.g. video, audio) and the interactions between the media, with particular attention to the audiovisual quality assessment of systems used for videoconferencing/videotelephony and other conversational multimedia services? What are the quality levels that can be defined by objective or subjective methods in different applications (or tasks) taking into account the interactions between media?

2)
Transmission errors: What objective methods could be used for in-service measurement and monitoring of transmission systems for multimedia services in the presence of transmission errors? What new subjective measurement methods should be used for the evaluation of transmission quality of real time audiovisual services by expert observers resulting in the identification of specific flaws in the transmission equipment or environment? What procedures should be used, and which dimensions, transforms, and partial or differential signals should be viewed by experts to evaluate specific impairments of real time audiovisual services?


What objective and subjective methods can be used to evaluate audiovisual signals with time-varying quality?

3)
Impairment characterizations: Among the most significant factors (e.g. spatial resolution, temporal resolution, colour fidelity, audio and visual artefacts, media synchronization, delay, etc.) affecting the overall quality of multimedia services, what objective and subjective methods assess the extent of or can differentiate between these factors? How can the mutual interaction between these factors be objectively and subjectively measured with respect to their influence on overall audiovisual quality? For what applications can the assessment methods be shown to be useful and robust over a range of conditions?

4)
Evaluation of specific services: What assessment methods (objective and subjective) can be used to characterize the quality effects of Multipoint Conference Units for audiovisual communication and other new audiovisual services such as remote monitoring and mobile audiovisual communication?

5)
Test methodologies: What objective or subjective methods and assessment tools are required to fully describe perceived audiovisual impairments in terms of measurable system parameters? What kind of references should be used in subjective tests?

6)
Combination of test results: In some cases it may be useful to combine objective measures (e.g. video measures, audio measures, media synchronization) to provide a single figure of merit. In this regard, which objective measures and/or techniques should be combined, and in what manner, so that the figure of merit correlates satisfactorily with subjective test results?

7)
Test sequences: While the library of test sequences has increased greatly during the last study period, there is still a need for more test sequences, especially those with audio included. Which audiovisual test material (e.g. audiovisual test sequences) can be used for subjective and objective evaluations? In addition to the definitions of SI and TI in P.910, which criteria (objective and/or subjective) should be used to characterize and classify audiovisual test material?

8)
Validation and applicability of objective methods: There are three basic methodologies of objective picture quality measurement. Full-reference (FR) uses the full bandwidth video input. Reduced-reference (RR) uses lower bandwidth features extracted from the video input. No‑reference (NR) has no information about the video input. What objective methodology should be used for different multimedia applications? What subjective methods should be used to validate each of the three basic objective methodologies?

21.4
Objectives and schedule

Subjective quality evaluation in multimedia services requires on the one hand the continuous updating of Recommendations P.910, P.920 and P.930 and also the definition of new task‑oriented/application-dependent evaluation methods for the combined evaluation of audio and video signals. A new Recommendation utilizing expert viewers is expected in 2002.

Objective methods are still young in their development but progress is being made rapidly. The first draft of a Recommendation covering the framework for the objective assessment of video quality (P.ovq-frame) is expected to be available in 2001. The first draft of a Recommendation on the objective assessment of video quality (P.OVQ) is expected in 2002. A first draft of a Recommendation on objective assessment of audiovisual quality (P.OAV) is expected in 2003.

21.5
Relationship with other study groups

This work will most likely be of interest to ITU-T Study Groups 2, 12, 13, 14,15 and 16 and ITU‑R Study Groups 6 and 8.

Question 22/9 - Transmission of D-cinema programmes for contribution and 
distribution purposes (New Question, TSB Circular 83)

1 Type of Question

Task-oriented Question that should result in a number of new Recommendations.

2
Reasons for the Question

A new practice, called “D-cinema”, is being introduced in several countries, whereby feature films can be distributed in the form of digital signals, in real-time or non-real-time, for collective viewing in cinema theatres equipped with appropriate electronic projectors.

This practice is intended to emulate cinema presentation in terms of picture and sound quality, size of the presentation screen, and presentation environment. It is expected to offers benefits over traditional cinema distribution methods, in terms of faster and less expensive distribution of program material for collective viewing. 

D-cinema thus opens the possibility to distribute feature films and other program material, having a picture and sound quality appropriate to the cinema, to communities that do not have access to cinema theatres, such as in small towns or in rural areas, particularly when the population is spread in small towns over a large territory.

In a future perspective, it can be expected that the use of D-cinema will also benefit developing countries, which may choose to rely on community large-screen viewing for the delivery of feature films, and also of entertainment, education, news and information programs, when the cost of the necessary equipment will become attractive thanks to economies of scale in its production.

Studies on D-cinema are currently under way in several national, regional, or worldwide organizations and industry groups such as MPEG, and notably in ITU-R Study Group 6, whose scope includes several aspects of D-cinema. 

It is desirable and urgent that ITU-T Study Group 9 should participate in those studies, for the part that falls in its scope. These studies would include aspects related to content management, conditional access and copy protection.

The purpose of those studies is to identify technical solutions to the transport of D-cinema program material, making sure that those are harmonized or interoperable with the solutions studied by other organizations and industry groups for D-cinema, notably with the solutions studied by ITU-R Study Group 6 for D-cinema secondary distribution via the digital broadcasting infrastructure (terrestrial and satellite).

3
Questions

3.1 Do the D-cinema applications and the related quality levels, that will be identified by ITU-R Study Group 6 adequately cover all the applications of D-cinema and the related quality levels identified within Study Group 9, and if they do not, which additional applications should be taken into account?

3.2 Which solutions, readily interfaceable to those studied by ITU-R Study Group 6, should be recommended for point-to-point contribution transmission of D-cinema program material over physical connections?

3.3 Which solutions, similarly interfaceable, should be recommended for point-to-point primary distribution transmission of finished D-cinema programs over physical connections?

3.4 Which solutions, equally interfaceable, can be recommended for point-to-multipoint secondary transmission of finished D-cinema programs to the audience at large, using the interconnected, capillary infrastructures of digital cable television?

3.5 Can the methods currently studied or adopted for program content management, conditional access and copy protection be used or extended to meet the needs of D-cinema applications or should specific methods be studied to meet the needs of some applications of D-cinema, which are specific to the scope of Study Group 9?

4 Projected results and target dates

The results of the study should be used to prepare some new Recommendations, which will specify the methods to be used for the delivery of D-cinema program for purposes of contribution and of primary distribution, and over the digital cable television infrastructure.

The studies should be completed by the end of the year 2004.

5
Relationships

Co-operation in the study of this Question should be established with at least ITU-R Study Group 6 that has already started work on D-cinema and has already expressed a need for co-operation with Study Group 9.

Annex: 1

Annex to Question 22/9
Some bodies within and outside the ITU that could provide cooperation on 
D-cinema
The list below provides a first indication of entities within and outside the ITU that have an expertise relevant to D-cinema and could cooperate to D-cinema studies within the ITU.
ITU bodies
ITU-R Working Party 6A
ITU-R Working Party 6E
ITU-R Working Party 6M
ITU-R Working Party 6P
ITU-R Working Party 6Q
ITU-R Working Party 6R
ITU-R Working Party 6S
Other international standardizing bodies
IEC – International Electrotechnical Commission
ISO – International Organization for Standardization
MPEG – Moving Picture Experts Group
Regional standardizing bodies 
AES – Audio Engineering Society
ATSC – Advanced Television Systems Committee
CDTV – Canadian Digital Television
DVB – Digital Video Broadcasting
EACEM - European Association of Consumer Equipment Manufacturers
ETSI – European Telecommunications Standards Institute 
EDEN – European Digital Entertainment Network.
FACTS – Federation of Australian Commercial Television Stations
IEE – Institution of Electrical Engineers
IEEE – Institution of Electronic & Electrical Engineers
ITEA – Information Technology for European Advancement
SMPTE – Society of Motion Picture and Television Engineers
International unions of broadcasters
WBU-TC – Technical Committee of the World Broadcasting Unions 
Asia-Pacific Broadcasting Union (ABU)
Arab States Broadcasting Union (ASBU)
Caribbean Broadcasting Union (CBU)
European Broadcasting Union (EBU)
International Association of Broadcasters (IAB)
North American Broadcasters Association (NABA)
Organisación de Televisión Ibero-Americana (OTI)
Union des Radiodiffusions et Télévisions Nationales d'Afrique (URTNA).
Other bodies
Associations of cinema exhibitors 
Associations of manufacturers
Associations of program production/postproduction facilities

__________

�	Near video on demand (NVoD) is a service in which the same programme is sent over several cable television channels, starting at short and regularly spaced time intervals. The user that requests the programme must only wait a few minutes to receive it from the start, and will have the same impression of the service as if it were a true VoD service. Indeed, the main difference between the VoD and the NVoD services is in the internal mode of operation of the cable head�end, not in the way the demand or the demanded video are transmitted on the cable television network.





