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Radiocommunication Study Group 11

QuEstions assigned to Radiocommunication STUdy Group 11

broadcasting service - television

Attached please find the Questions assigned to Radiocommunication Study Group 11 since the last Radiocommunication Assembly (Geneva, 20-24 October 1997) (RA-97) for the study period 1998�99.

The following extract from Resolution ITU-R 5 gives the definition of categories of Questions:

C: 	Conference oriented Questions associated with work related to specific preparations for, and decisions of, world and regional radiocommunication conferences:

C1:	Very urgent and priority studies, required for the World Radiocommunication Conference to be held within the next two-year period;

C2:	urgent studies, expected to be required for other Radiocommunication Conferences.

S:	Questions which are intended to respond to:

	–	matters referred to the Radiocommunication Assembly by the Plenipotentiary Conference, any other conference, the Council, the Radio Regulations Board (see Note 1);

	–	advances in radiocommunication technology or spectrum management;

	–	changes in radio usage or operation:

S1:	urgent studies which are intended to be completed within two years;

S2:	important studies, necessary for the development of radiocommunications;

S3:	required studies, expected to facilitate the development of radiocommunications.



NOTE 1  - Where appropriate, Questions maintained by the Radiocommunication Assembly have been editorially updated to reflect the working methods given in Resolution ITU-R 1 and the current status of texts within the Study Group.  In such cases, the version number and date of the Question have remained unchanged.

�QUESTIONS ASSIGNED BY THE RADIOCOMMUNICATION ASSEMBLY TO STUDY GROUP 11

BROADCASTING SERVICE  –  TELEVISION



Question�ITU-R No.�Title�Category�Page number��1-3/11�Colour television standards�S3�7��4-5/11�Protection ratios in television�S3�8��27-3/11�Standards for the high-definition television studio and for international programme exchange�S3�9��35-4/11�Synchronization necessary for the satisfactory reception of sound and picture signals�S1�10��36-2/11�Polarization of emissions in the terrestrial broadcasting service (television)�S3�11��42-2/11�Enhanced television�S3�12��43-1/11�Technical bases required for planning the broadcasting service (television) in bands 8, 9 and 10�S3�13��45-1/11�Processability margins required for contribution programme material in television production�S3�14��47-1/11�Standards for digital high definition television�S1�16��49-1/11�Characteristics of television signals radiated in bands above 2 GHz from terrestrial broadcasting transmitters�S2�17��55-1/11�Conditions for a satisfactory television service in the presence of reflected signals�S3�19��64-4/11�Objective quality parameters and associated measurement and monitoring methods for digital television signals�S3�20��65-1/11�Interfaces for digital video signals�S1�22��72-1/11�Multiplexing of data services in a broadcasting channel�S3�24��73/11�International exchange of captioning material for television programmes�S3�25��74-1/11�Data broadcasting services provided in a broadcasting channel�S3�26��75/11�Methods of reducing interference to the broadcasting service (television) from other services operating in the same or adjacent bands�S3�28��77-1/11�Conditional-access broadcasting systems�S1�29��

Question�ITU-R No.�Title�Category�Page number��79/11�Terrestrial emission of enhanced television�S3�31��85-1/11�Improved use of the bands allocated to the broadcasting-satellite service (sound and television) in the frequency range 11.7�12.7 GHz�C1�32��86-1/11�Frequency sharing for the feeder links to a broadcasting satellite (sound and television)�C1�34��89-1/11�Sharing studies between high-definition television (HDTV) in the broadcasting-satellite service and other services�C1�36��92-1/11�Digital techniques in the broadcasting-satellite service (sound and television)�S1�37��93-1/11�Transmitting and receiving antennas for the broadcasting-satellite service (sound and television) and for the associated feeder links�C1�39��94-1/11�Radiation of unwanted emissions from space stations in the broadcasting-satellite service (sound and television)�S1�40��99-1/11�Telemetry, tracking and command signals and test signals for maintenance testing of broadcasting-satellite radio-frequency characteristics�S2�41��100-1/11�Satellite broadcasting of high-definition television (HDTV)�C2�43���101-1/11�Integrated services digital broadcasting (ISDB) in the broadcasting-satellite service (sound and television)�S2�45��103-1/11�Small format recording of television programmes on magnetic tape for international exchange�S2�46��104-2/11�Recording of television programmes on optical disks for international exchange�S3�47��108-1/11�Digital recording of high definition television programmes for international exchange�S3�48��115-1/11�Interconnection specifications for audiovisual equipment related to broadcasting�S3�49��119-1/11�The harmonization of standards between broadcast and non-broadcast applications of television�S1�51��Question�ITU-R No.�Title�Category�Page number��121-1/11�Digital terrestrial television broadcasting�S1�53��202/11�Synchronization of digital video and audio bit streams in production�S1�55��203/11�Coding for the broadcasting of digitally-encoded TV signals in terrestrial narrow-band channels�S1�56��204/11�Data broadcasting systems and services in an HDTV environment�S3�57��205/11�Parameters for integrated services digital broadcasting (ISDB)�S2�58��206-1/11�Standards for the digital encoding of colour television signals�S3�60��207-2/11�Generic bit-rate reduction coding of digital TV signals (SDTV, EDTV and HDTV) for contribution, for primary and secondary distribution, for emission and for related applications�S1�62��210-2/11�Planning parameters for television broadcasting using digital terrestrial narrow-band channels�S1�64��211-2/11�Subjective assessments of the quality of television pictures including alphanumeric and graphic pictures�S3�65��213/11�Target digital HDTV standard for use in the development of future systems for the studio and for international programme exchange�S1�67��214/11�User requirements for interconnection of digital HDTV studio equipment operating at full or reduced bit rate�S1�69��217/11�Digital multi-programme television emissions within a satellite transponder�C1�70��218/11�Technical characteristics of feeder links to broadcasting satellites operating in the 12, 17 and 21 GHz bands�C1�72��220/11�Characteristics of systems in the broadcasting-satellite service (sound and television) for reception by transportable and fixed receivers�S2�74��221/11�Characteristics of receiving systems in the broadcasting-satellite service (sound and television)�S2�76��

Question�ITU-R No.�Title�Category�Page number��222/11�Characteristics of receiving systems in the broacasting-satellite service (sound and television)�S2�78��223/11�Protection ratios for interference studies and system planning in the broadcasting-satellite service (sound and television)�C1�79��224/11�Simultaneous transmissions of TV programmes on BSS and FSS services from a multiservice space station�S1�80��225/11�Overall coordination of the technical characteristics and associated test methods for the separate parts of the television signal chain�S2�81��226/11�Extremely high-resolution imagery�S3�82��230/11�Acquisition and recovery times in digital television encoding�S2�83��231/11�Digital HDTV studio interfaces�S1�84��232/11�Interactive television broadcasting systems�S1�85��233/11�Unified identification label for international exchange of television recordings and films for television�S3�86��234/11�Subjective assessment of stereoscopic television pictures�S3�88��235/11�Digital coding and compression of stereoscopic television pictures�S3�89��236/11�User requirements for electronic news gathering (ENG)�S1�90��237/11�Data structure and requirements for multimedia-hypermedia broadcasting services�S3�92��238/11�Television recording format for long-term programme archives�S3�93��239/11�Recording of television programmes for international exchange�S3�94��240/11�Use of cinematographic film in television�S3�95��241/11�Interactive satellite broadcasting systems (television, sound and data)�S1�96��242/11�Use of television disc recording in broadcasters'operations�S3�98��243/11�Enhancement of conventional analogue television�S3�100��244/11�Frequency requirements for electronic news gathering�S2�101��245/11�Use of CD-ROM programme material for television broadcasting�S3�102��

Question�ITU-R No.�Title�Category�Page number��246/11�Recording of television programmes for delayed re-broadcasting at regional centres�S3�103��247/11�Access to orbit and spectrum resources for the broadcasting-satellite service and the fixed-satellite service «direct-to-home» applications�S2�104��248/11�Harmonization of methods for delivery of multichannel digital services to the home �S1�106��249/11 �Use of computer technology in television �broadcasting applications�S2�108��250/11 �Digital coding for multi-programme television�S2�110��251/11�User requirements in the area of file management and transfer protocols for television recording  in programme production�S3�114��252/11 �Serial data transport mechanism for packetized data within a television production studio based on, and compatible with, Recommendation �ITU-R BT.656�S3�115��253/11�Assessment and optimization of quality of colour reproduction in television�S3�116��254/11�Adaptive image quality enhancement in future TV systems�S3�118��255/11�Auxiliary signals for digital codecs to assist editing and cascading�S3�119��

��include 11-001-e�QUESTION  ITU-R  1-3/11

COLOUR  TELEVISION  STANDARDS

(1955-1986-1990-1993)

Q. ITU-R 1-3/11

The ITU Radiocommunication Assembly,

considering

a)	that standards used for television broadcasting in Bands I, III, IV and V are documented in Recommenda�tion ITU-R BT.470;

b)	that the 625-line, 50 field/s video-frequency characteristics of a television system to be used for international exchange of television programmes are documented in Recommendation �ITU-R BT.472;

c)	that colorimetric standards currently used are documented in the Recommendation �ITU-R BT.470;

d)	that system parameters for satellite broadcasting (sound and television) are covered by Recommenda�tions ITU�R BO.650, ITU-R BO.712, ITU-R BO.786 and ITU-R BO.787;

e)	that standards for digital television systems are covered by Questions ITU-R 206/11 and ITU-R 92/11;

f)	that standards for high-definition television are covered by Questions ITU-R 27/11 and �ITU-R 100/11;

g)	that standards for enhanced television are covered by Question ITU-R 42/11;

h)	that it is desirable to pursue studies on ways to extend and improve the present terrestrial television broad�casting service,

decides  that the following Question should be studied

1	Which steps can be taken to extend and improve the present terrestrial television broadcasting service, taking into account the provision for compatibility:

–	by changes in the television synchronizing signal;

–	by changes in the encoding of the picture and/or the sound information;

–	by the introduction of new, compatible services such as stereoscopic television;

–	by the introduction of improved receiver technology?

NOTE 1 – See Recommendations ITU-R BT.470, ITU-R BT.471 and ITU-R BT.472.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



���include 11-004-e�QUESTION  ITU-R  4-5/11

PROTECTION  RATIOS  IN  TELEVISION

(1955-1963-1970-1982-1986-1990-1993)

Q. ITU-R 4-5/11

The ITU Radiocommunication Assembly,

considering

a)	that the satisfactory operation of a television service renders it necessary to specify the maximum field strength of interfering or unwanted signals which can be tolerated, without unduly affecting the reception of television programmes;

b)	that the ex-CCIR was invited by the World Administrative Radio Conference (Geneva, 1979) (WARC-79) to study this problem stated in its Recommendations:

–	No. 61 – Relating to Technical Standards for the Assessment of Harmful Interference in the Frequency Bands Above 28 MHz;

–	No. 64 – Relating to Protection Ratios and Minimum Field Strengths Required;

c)	that some countries are currently studying the economic factors of the spectrum utilization according to Article 11 (No. 83) of the International Telecommunication Convention (Nairobi, 1982);

d)	that frequency offset operation makes it possible to reduce the protection ratios for television and thus facilitate the planning of television networks over territories where the same or different television standards are used,

decides  that the following Question should be studied

1	What is the protection ratio required when two or more television transmitters are operating:

–	in the same channel;

–	in adjacent channels;

–	with overlapping channels;

–	in other potentially interfering channels (e.g., image channel);

–	with digital signals multiplexed in the television signal?

2	What are the protection ratios required to ensure compatibility of new and enhanced television systems with existing terrestrial television systems?

3	What are the protection ratios required against services other than television?

4	To what extent can offset operation be used in terrestrial television to reduce the protection ratios required between the carrier frequencies of the wanted and unwanted signals?

NOTE 1 – See Recommendation ITU-R BT.655.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.

���include 11-027-e�QUESTION  ITU-R  27-3/11

STANDARDS  FOR  THE  HIGH-DEFINITION  TELEVISION  STUDIO�AND  FOR  INTERNATIONAL  PROGRAMME  EXCHANGE

(1974-1986-1990-1993)

Q. ITU-R 27-3/11

The ITU Radiocommunication Assembly,

considering

a)	that conventional systems for television are not ideal in respect to picture quality, for example sharpness and sense of reality;

b)	that transmission of wideband video signals in bands for terrestrial and broadcasting-satellite systems as well as over cable systems may be possible;

c)	that progress in the development of displays will permit the use of large-screen, high-definition television displays for domestic viewing;

d)	the existence of Recommendation ITU-R BT.709;

e)	the desirability of compatibility of the HDTV studio standard with a number of vision standards, likely to include conventional PAL/SECAM/NTSC, digital 4:2:2, and enhanced vision systems based on components,

decides  that the following Question should be studied

1	What common standards should be recommended for the high-definition television studio and for international programme exchange?

NOTE 1 – See Report ITU-R BT.801; see also Questions ITU-R 42/11, ITU-R 47/11 and �ITU-R 103/11.

further decides

1	that the results of the above studies should be addressed to:

–	update an existing Recommendation(s);

–	prepare a new Recommendation(s);

2	that the above studies should be completed by 1999.



��QUESTION ITU-R 35-4/11* 

SYNCHRONIZATION NECESSARY FOR THE SATISFACTORY RECEPTION OF SOUND AND PICTURE SIGNALS

(1978-1986-1990-1993-1996)

The ITU Radiocommunication Assembly,

considering

a)	that a perceptible time difference between the sound and vision components of a television signal impairs the viewers’ reception of the programme;

b)	that separate picture and sound processing is becoming more and more widely used in broadcasting systems;

c)	that production and transmission equipment may cause differential delay between sound and vision signals;

d)	that programme production may involve tandem connected studios;

e)	that there may be an error of timing between the sound and picture signals at the receiver;

f)	that it is desirable to minimize differences in timing between the sound and vision signals throughout the programme chain and, in particular, at the output of the studio and at the point of transmission,

NOTE 1 - See also Recommendation ITU�R BR.717.

	decides that the following Question should be studied

1	What tolerances in synchronism are required?

2	What portions of the overall tolerance in synchronism should be attributed to the different parts of the overall system?

3	What are the preferred points at which synchronization corrections (if necessary) should be applied?

4	What method should be adopted for the addition of reference timing data to the picture and sound signals to facilitate the correct time relationship between these signals?

5	What steps can be taken to minimize possible impairments when correcting audio/video timing differences by either automatic or manual means?

	further decides

1	that the results of the above studies should be included in Recommendations;

2	that the above studies should be completed by 1999.

��include 11-036-e�QUESTION  ITU-R  36-2/11*

POLARIZATION  OF  EMISSIONS  IN  THE  TERRESTRIAL�BROADCASTING  SERVICE  (TELEVISION)

(1978-1982-1990)

Q. ITU-R 36-2/11

The ITU Radiocommunication Assembly,

considering

a)	that emissions from terrestrial television broadcasting stations are usually transmitted with either horizontal or vertical polarization;

b)	that multiple reflections within reception areas in rough terrain and/or in cities with high buildings can result in undesirable ghost images in the received picture;

c)	that orthogonal polarization for television broadcasting stations operating in the same frequency channel has been used in some areas in discriminating against the reception of undesired signals;

d)	that the ex-CCIR was invited by the WARC-79 to study this problem stated in its Resolution:

–	No. 31: Application of the Final Acts of the WARC-BS-77 to take account of changes made by the WARC-79 to the Table of Frequency Allocations for the band 11.7 to 12.7 GHz in Region 2,

unanimously decides  that the following Question should be studied

1	are there advantages, both in improving the quality of the received picture where multiple reflections are present and in minimizing interference from other stations operating in the same frequency channel, in using circular or elliptical polarization for emissions from terrestrial television broadcasting stations; 

2	what types of antennas can be used for transmission and reception;

3	would the use of circular or elliptical polarization be compatible with the use of horizontal and/or vertical polarization in the same reception area?

further decides 

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



���include 11-042-e�QUESTION  ITU-R  42-2/11

ENHANCED  TELEVISION

(1986-1990-1993)

Q. ITU-R 42-2/11

The ITU Radiocommunication Assembly,

considering

a)	that the existing television systems are not ideal with respect to picture quality. For example, there are impairments due to the interlaced scanning structure and imperfect chrominance and luminance signal separation;

b)	that improved picture quality can be achieved by signal processing within the receiver, capable of reducing line structure visibility, flicker etc.;

c)	that, for the composite signal formats, the picture quality can also be improved by signal processing in studio equipment and receivers, thereby reducing the cross-colour and the cross�luminance with possible enhancement of the resolution;

d)	that some emission systems capable of improved quality are operational;

e)	that there is a clear advantage to the use of component signals in the studios, and that the ex-CCIR has already recommended standards for digital components;

f)	that there is a need for Recommendations for analogue component signals;

g)	that various systems for providing wider aspect ratio television systems are being investigated;

h)	that development of HDTV will increase the availability of wide aspect ratio source signals and display devices;

j)	that the systems being suggested have different degrees of compatibility with existing conventional television systems,

decides  that the following Question should be studied

1	What common standards should be recommended for the international exchange of enhanced television programmes in analogue component form?

2	What standards should be recommended for enhanced television systems including systems for displaying aspect ratios of approximately 16:9 taking into account the need to ensure straightforward conversions between enhanced television and HDTV and existing television systems?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completedby 1999.

���include 11-043-e�QUESTION  ITU-R  43-1/11

TECHNICAL  BASES  REQUIRED  FOR  PLANNING  THE  BROADCASTING�SERVICE  (TELEVISION)  IN  BANDS  8,  9  AND  10

(1986-1990)

Q. ITU-R 43-1/11

The ITU Radiocommunication Assembly,

considering

a)	that it is important in planning to continue to improve utilization of the radio-frequency spectrum;

b)	that new and improved terrestrial television systems are being considered,

unanimously decides  that the following Question should be studied

1	what are the technical bases required for planning which lead to efficient utilization of bands 8 (VHF), 9 (UHF) and 10 (SHF) for terrestrial television services, including new transmission types?

further decides that

1	the results of the above studies should be included in (a) Recommendation(s);

2	the above studies should be completed by 1999.





���include 11-045-e�QUESTION  ITU-R  45-1/11*

PROCESSABILITY  MARGINS  REQUIRED  FOR  CONTRIBUTION�PROGRAMME  MATERIAL  IN  TELEVISION  PRODUCTION

(1990-1993)

Q. ITU-R 45-1/11

The ITU Radiocommunication Assembly,

considering

a)	that in the international exchange of television programmes, programme material may reach the receiving organization over terrestrial or satellite transmission facilities, or in recorded form;

b)	that a distinction can be made between “distribution” programme material which may be emitted without further treatment by the receiving organization, and “contribution” programme material which may need to be further processed in order to be integrated in a finished programme before emission;

c)	that it may be sufficient that “distribution” programme material be in a format that is transparent to the picture quality capability of the broadcast signal;

d)	that, on the contrary, for “contribution” programme material, it may be desirable that some picture processing margins be provided, in order that the final picture quality desired at the end of the broadcast chain may be attained in spite of the picture manipulation operations dictated by creative or technical requirements;

e)	that the amounts of the desirable picture processing margins may depend on the type, the characteristic degradations, and the number of processing treatments that the picture is expected to withstand during programme production;

f)	that, conversely, the picture processing margins that may be required by the receiving organization may impose constraints on the number and the kind of processing treatments to which programme material may be subjected, notably during its delivery over transmission facilities or in the form of a recording,

decides  that the following Question should be studied

1	What are the picture processing treatments that contribution programme material may be expected to need to withstand in the production of television programmes, both at the originating organization and after its delivery to a receiving organization, over transmission facilities or in the form of a recording?

2	What kind of picture processing margins and their amounts should desirably be provided to accommodate the various categories of those treatments?

3	How are the desirable processing margins affected by placing in tandem various treatments of the same category or of different categories?

4	What test material and procedures can be suggested, to subjectively assess the amounts and the kinds of available processing margins or the effect on it of various picture treatments?

5	What test signals can be suggested, to perform the same assessment objectively?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





���include 11-047-e�QUESTION  ITU-R  47-1/11*

STANDARDS  FOR  DIGITAL  HIGH  DEFINITION  TELEVISION

(1990-1993)

Q. ITU-R 47-1/11

The ITU Radiocommunication Assembly,

considering

a)	that standards for high definition television are covered in Question ITU-R 27/11;

b)	the existence of Recommendation ITU-R BT.709;

c)	that the 4:2:2 and 4:4:4 levels of digital encoding are specified in Recommendation �ITU-R BT.601;

d)	that the development of digital methods of encoding, processing, recording and transmitting high definition television would make it possible to benefit from the advantages of digital techniques in the production and processing of high definition television programmes;

e)	that the standardization of such digital methods would rationalize the design of equipment for, and facilitate the international exchange of, high definition programmes,

decides  that the following Question should be studied

1.	What methods should be used for the digital coding of high definition television picture signals:

–	inside the studio complex, including the recording interfaces;

–	in broadcasting from terrestrial transmitters, by cable television and from satellites?

2.	How should the digital version of the studio HDTV standard be made compatible with the digital 4:2:2 and 4:4:4 studio standards (see Recommendation ITU-R BT.601)?

NOTE 1 � See Report ITU-R BT.801.

further decides

1.	that the results of the above studies should be included to:

–	update existing Recommendation(s);

–	prepare new Recommendation(s);

2.	that the above studies should be completed by 1999.



���include 11-049-e�QUESTION  ITU-R  49-1/11

CHARACTERISTICS  OF  TELEVISION  SIGNALS  RADIATED  IN  BANDS  ABOVE  �2  GHz  FROM  TERRESTRIAL  BROADCASTING  TRANSMITTERS*

(1990-1994)

Q. ITU-R 49-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the WARC BS-77 has established for Regions 1 and 3 a frequency and orbital position Assignment Plan for the broadcasting-satellite service in the 12 GHz band shared with terrestrial broadcasting;

b)	that the RARC BS-83 established a Plan for the broadcasting-satellite service in Region 2;

c)	that the 40.5-42.5 GHz band has been allocated by the ITU on a permitted basis to the broadcasting service in Region 1;

d)	that the Multipoint Video Distribution System (MVDS) offers an efficient means for provision of a television service to relatively small communities (see Question ITU-R 43/11);

e)	that MVDS provides an effective alternative to or extension of a cable distribution system;

f) 	that initially MVDS services would generally be required to distribute analogue composite PAL, SECAM or NTSC signals;

g)	that MVDS services should be capable of distributing future enhanced television (see Question ITU-R 79/11) and high-definition television signals, including signals in a digital form;

h)	that the cost of adapting television receivers used by the public for band 10 and band 11 reception must be reasonable;

j)	that the characteristics of MVDS transmissions should provide for compatibility with those of the broadcasting-satellite television service and the future digital terrestrial television service;

k)	that it may be desirable to provide for sound and data broadcasting signals to be distributed by MVDS in addition to television video and the accompanying sound;

l)	that propagation factors in band 10 and band 11 will be important when considering standards for the radiation of television signals in those bands from terrestrial transmitters;

m)	that it is necessary to establish the various picture and sound quality standards, and the associated test methods, appropriate to MVDS (see Question ITU-R 64/11);

n)	that MVDS systems are operating in several countries,

decides  that the following Question should be studied

1	What type of modulation should be recommended for terrestrial television broadcasting in band 10 and band 11?

2	What are the radio parameters, including the system characteristics, propagation factors and protection ratios, that are necessary for planning and sharing purposes?

3	What channel plans are desirable, taking account of the required area coverage, and employing techniques such as frequency reuse and polarization discrimination?

NOTE 1 – See  Report ITU-R BT.961,

further decides

1	that the result of the above studies should be addressed to:

–	update existing Recommendation(s);

–	prepare new Recommendation(s);

2	the above studies should be completed by 1999.

�� �include 11-055-e�QUESTION  ITU-R  55-1/11

CONDITIONS  FOR  A  SATISFACTORY  TELEVISION  SERVICE�IN  THE  PRESENCE  OF  REFLECTED  SIGNALS

(1990-1993)

The ITU Radiocommunication Assembly,

considering

a)	that reflected signals which cause ghost images can be generated by re-radiating structures such as tall buildings or tall antenna structures;

b)	that receiving antenna directivity is sometimes ineffective in eliminating ghost images;

c)	that ghost images can be also generated on cable distribution systems and collective antenna systems;

d)	that reflected signals can impair the received television picture and can also adversely affect reception of additional broadcasting services such as teletext;

e)	that it is possible to cancel reflected signals by means of automatic circuits in the receiver;

f)	that, where appropriate, it would be advantageous if a common ghost cancelling reference signal could be designed,

decides  that the following Question should be studied

1	What ratio of direct-delayed reflected signal is required for satisfactory television reception including additional broadcasting services taking into account:

–	polarity of ghost images;

–	displacement of ghost images from wanted images;

–	variability of ghost images due to movement of reflecting objects, e.g., aircraft, wind turbines;

–	variability of ghost images due to movement of receiving and transmitting antenna?

2	What methods of calculation should be used to determine the ratio and displacement of the direct and reflected signals which result from antenna structures in the vicinity of television radiators, taking into account factors such as radiation, polarization, movement, etc.?

3	What methods to cancel reflected signals by means of automatic circuits in the television receiver should be envisaged?

4	What are the appropriate technical characteristics of a ghost cancelling reference signal for a television broadcasting system?

5	What are the appropriate objective criteria for evaluating the relative performances of different ghost cancelling systems using a common GCR (Ghost Cancelling Reference signal)?

NOTE 1 – See Recommendation ITU-R BT.804.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.

�� 

QUESTION ITU-R 64-4/11

OBJECTIVE PICTURE QUALITY PARAMETERS AND ASSOCIATED�MEASUREMENT AND MONITORING METHODS FOR TELEVISION IMAGES

(1990-1993-1996-1997)

The ITU Radiocommunication Assembly,

considering

a)	that considerable progress in digital TV and HDTV technology especially in the digital field, has been achieved and reported to Radiocommunication Study Group 11;

b)	that the Radiocommunication Bureau is responsible for setting the overall quality performance of broadcasting chains;

c)	that for television systems, ranging from standard definition TV to HDTV and including specific applications such as multiprogramming and scalable coding, it is essential to identify objective picture quality parameters as well as associated performance measurement and monitoring methods, for the studio environment and in broadcasting;

d)	that it would be an advantage if measurement methods used for such tasks were unified for HDTV and conventional TV;

e)	that impairments to television pictures can be shown to correlate with measurable features of the signals;

f)	that overall picture quality is related to the combination of all impairments;

g)	that recent developments in the statistical characterization of television images and modelling of the human visual system may lead to the replacement of subjective assessment by objective measurement in certain applications;

h)	that in the case of digital TV it is necessary in particular to assess the performance of bit rate reduction methods both in terms of subjective and objective parameters;

j)	that the measurement of performance requires agreed standard test materials based on moving images and test methods;

k)	that the scrambling process used in conditional access broadcasting may require special steps to be taken where bit-rate reduction is to be employed,

decides  that the following Question should be studied

1	What are the objective performanceparameters for each application identified, and for each standard?

2	What are the necessary test materials and test signals required for the objective picture quality measurement of these applications and standards?

3	What methods should be used for measuring and monitoring the parameters defined in § 1 and 2?

4	What characteristics should be recommended for a quality meter which gives a direct displayed indication of picture quality?

5	What impairments may be expected to the bit-rate reduced signals, and what steps should be taken to counteract them?

6	Where conditional access is employed, what steps are necessary to coordinate the scrambling and bit-rate reduction processes so as to maintain the desired subjective and objective quality?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



��include 11-065-e�QUESTION  ITU-R  65-1/11*

INTERFACES  FOR  DIGITAL  VIDEO  SIGNALS

(1990-1993)

Q. ITU-R 65-1/11

The ITU Radiocommunication Assembly,

considering

a)	that Recommendation ITU-R BT.601 has established the basis for digital coding standards for television studios both in countries using the 525-line system and in those using the 625-line system and studies are proceeding on the additional standards for lower encoding levels and for high-definition and enhanced quality televisions;

b)	that the practical implementation of Recommendation ITU�R BT.601 requires definition of the details of various studio interfaces and the data streams traversing them;

c)	that such interfaces should, as far as possible, have common characteristics between 525�line and 625-line versions and the versions for lower and higher members of the family of encoding standards;

d)	that in the practical implementation of Recommendation ITU-R BT.601 it is desirable that interfaces be defined in both serial and parallel forms, and since transmission by optical fibre has advantages, particularly at higher bit rates and over longer distances, it is desirable for compatible optical interfaces to be defined;

e)	that to supplement the specification of interfaces it is necessary to define standard synchronizing signals for television studios using digital encoding;

f)	that progress in bit-rate reduction has now made possible the use of compressed video signals at studio level, thereby making multiple video signals possible in a single interface;

g)	that bit rate reduced video representations are studied in Radiocommunication Study Group 11 and Telecommunication Standardization Study Groups 9 and 15;

h)	that consideration should be given to the associated sound channels and to ancillary signals which may be carried with the video;

j)	that digital television signals produced by these interfaces may be a potential source of interference to other services, and due notice must be taken of No. 964 of the Radio Regulations,

noting

a)	the existence of “MPEG-2 video” and “MPEG-2 system” specifications being developed by IEC/ISO JTC 1/WG 11 “MPEG”,

decides  that the following Question should be studied

1	What parameters are necessary to define standard interfaces for each digital encoding standard, in both parallel and serial forms?

2	What common features should be shared by parallel and serial interfaces and by interfaces for the various encoding levels?

3	What parameters are necessary to define standard interfaces for bit rate reduced video signals, including possible multiple video signals?

4	What parameters are necessary to define compatible optical fibre interfaces?

5	What are the parameters necessary to specify standard synchronizing signals, taking account of the possible need to provide for analogue as well as digital video signals?

6	What ancillary signals are required to be carried across the interfaces with the video signals, and what are the parameters necessary to define standards for these signals, for both the bit rate reduced and non-bit rate reduced video signals?

7	What provisions should be required for the associated sound channels?

NOTE 1 – See Reports ITU-R BT.629, ITU-R BT.1088 and Recommendations ITU-R BT.601, ITU-R BT.656 and ITU�R BT.799.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





�� �include 11-072-e�QUESTION  ITU-R  72-1/11*

MULTIPLEXING  OF  DATA  SERVICES  IN  A  BROADCASTING  CHANNEL

(1990-1993)

Q. ITU-R 72-1/11

The ITU Radiocommunication Assembly,

considering

a)	that it is possible to broadcast simultaneously (multiplex) in a television channel, a picture and sound signal and data or other information signals possibly issued from different origins and related to, or not related to the picture and sound signals;

b)	that the broadcasting of supplementary information or data serves a useful purpose and does so even without the simultaneous broadcasting of picture and sound;

c)	that it is desirable to encourage development of compatible or possibly common multiplexing specifications in order to facilitate and to rationalize the design of equipment;

d)	that it is important to protect the quality of the television picture and sound service,

decides  that the following Question should be studied

1	What is the way in which multiplexing should be organized including the identification of the information issued from a given origin and the specification of the corresponding information transmission link?

2	What modulation, channel coding parameters and transmission format should be recommended for the identified transmission means for the data service multiplex and for access control information if required?

3	What is the way in which the quality of the information transmission links should be specified and measured?

4	What are the means of preserving the television and sound services in the development of the multiplex?

5	What are, for digital information, the interfaces at the originating point and at the receiver?

NOTE 1 – See Recommendations ITU-R BT.653 and ITU-R BT.812.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.

���include 11-073-e�QUESTION  ITU-R  73/11

INTERNATIONAL  EXCHANGE  OF  CAPTIONING  MATERIAL�FOR  TELEVISION  PROGRAMMES

(1990)

Q. ITU-R 73/11

The ITU Radiocommunication Assembly,

considering

a)	that the need for captioned programme material occurs particularly in connection with international exchange of television programmes;

b)	that teletext provides a means for the coded transmission of captions, or several different caption services, in association with the same television programme (see Report ITU-R BT.802);

c)	that the use of such material is also of assistance to viewers who have a hearing impairment, and to provide captions in additional languages;

d)	that there is a need to convey graphics as well as text;

e)	that the use of various methods and storage media for captioning complicates the exchange and leads to duplication in the preparation of captions;

f)	that it is therefore desirable to reduce the number of such methods and particularly to reduce the number of different storage media and recording formats in use,

unanimously decides  that the following Question should be studied

1	what formats and standards for captioning material accompanying television programmes should be recommended;

2	what particular measures should be taken to facilitate the use of such material with the teletext systems recommended for international adoption (see Recommendation ITU-R BT.653);

3	what particular measures should be taken to facilitate the use of the material to assist viewers who have a hearing impairment?

NOTE 1 – See Report ITU-R BT.1080.

further decides that

1	the results of the above studies should be included in (a) Recommendation(s);

2	the above studies should be completed by 1999.





���include 11-074-e�QUESTION  ITU-R  74-1/11*

DATA  BROADCASTING  SERVICES  PROVIDED�IN  A  BROADCASTING  CHANNEL

(1990-1993)

Q. ITU-R 74-1/11

The ITU Radiocommunication Assembly,

considering

a)	that data broadcasting in current television and sound broadcasting channels already supports teletext services and facilitates the introduction of new services;

b)	that the number of such separately identifiable services is already considerable and is still increasing;

c)	that some of these services, such as those providing software and data for various applications, are already in operation;

d)	that newly developed systems, which allow broadcasting in the same channel of several kinds of information, for example digital still pictures, text or data, contribute to the more efficient use of the radio-frequency spectrum;

e)	that, as a result of technological developments, particularly in the fields of storage devices and digital technology, it is possible to apply these systems to broadcasting services for the public generally, or certain categories of the public;

f)	that to rationalize the design of equipment, it would be desirable to standardize, as far as possible, the methods used in broadcasting these data services;

g)	that the degree of mutual compatibility between such services and of their compatibility with existing television broadcasting services should be defined,

decides  that the following Question should be studied

1	What are the essential characteristics of the services?

2	What are the operational features required for the services?

3	What are the special requirements when the signals are programme-related and may originate from different sources?

4	What are the various transmission means suitable for the services?

5	What encoding and error protection should be recommended for the data representing the services?

6	What precautions are to be taken to ensure compatibility with the reproduced sound and picture of the existing television and sound broadcasting services?

7	In what manner should the quality of each service be defined and what are the methods of assessment to be adopted?

8	What is the appropriate compatibility with similar services being studied by the Telecommunication Standardization Sector?

NOTE 1 – See Recommendations ITU-R BT.653 and ITU-R BT.812.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





���include 11-075-e�QUESTION  ITU-R  75/11

METHODS  OF  REDUCING  INTERFERENCE  TO  THE  BROADCASTING�SERVICE  (TELEVISION)  FROM  OTHER  SERVICES�OPERATING  IN  THE  SAME  OR  ADJACENT  BANDS* 

(1990)

Q. ITU-R 75/11

The ITU Radiocommunication Assembly,

considering

a)	that the number of stations of services other than television operating in the same or adjacent bands is continually increasing;

b)	than an even more rapid growth of these services can be foreseen in the future;

c)	that harmful interference has been recorded arising from the selectivity characteristics of television receivers;

d)	that there is a considerable variation in the performance of television receivers made by different manufacturers with respect to protection against out-of-channel and out-of-band signals;

e)	that improvement of television receiver selectivity characteristics would reduce interference and may allow improved frequency utilization;

f)	that the ex-CCIR was invited by the WARC-79 to study this problem stated in its Recommendations:

–	No. 61: Technical standards for the assessment of harmful interference in frequency bands above 28 MHz;

–	No. 70: Studies of the technical characteristics of equipment,

unanimously decides  that the following Question should be studied

1	to what extent can the selectivity of television receivers be improved, to enable more efficient use of the frequency spectrum?

further decides that

1	the results of the above studies should be included in (a) Recommendation(s);

2	the above studies should be completed by 1999.





�� �include 11-077-e�QUESTION  ITU-R  77-1/11*

CONDITIONAL-ACCESS  BROADCASTING  SYSTEMS**



(1990-1993)

Q. ITU-R 77-1/11

The ITU Radiocommunication Assembly,

considering

a)	that access to broadcast programmes intended for the public may be conditional upon the viewer meeting some requirements set by the programme originator or service distributor resulting in a need in the receiver of an additional signal processing circuit, which can be controlled by a “key”;

b)	that for this purpose the signal has to be processed before transmission;

c)	that the specific processing of the signal for transmission for this purpose becomes part of the signal characteristics to be taken into account for broadcasting planning;

d)	that there would be clear advantages for broadcasters and users in having common conditional-access systems;

e)	that proponents of new television signal formats should take into account conditional-access technology;

f)	that the conditional-access process comprises scrambling/descrambling and control functions, and that there is a need for a clear interface between the access control and descrambling functions in the receiver;

g)	that conditional-access systems may influence the quality and performance of the various broadcasting services in a number of ways,

decides  that the following Question should be studied

1	What conditional-access control systems should be employed to provide security for picture, sound and data broadcast services against unauthorized access?

2	What particular scrambling methods should be used for vision, sound and data signals to meet the security requirements, appropriate to the broadcasters and to minimize the complexity of the home receiver?

3	What are the effects of the scrambling and descrambling processes on the quality of the reconstituted picture, sound and data signals and the protection ratios between emissions?

4	What optimum configuration for a physical interface between the conditional-access control function and the descrambling function in the receiver should be recommended?

5	What is the susceptibility of scrambled signals and encrypted data to impairments in signal processing, distribution and broadcasting?

6	What methods of scrambling and addition of encrypted data to the broadcast signal multiplex are compatible with existing protection ratios?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





���include 11-079-e�QUESTION  ITU-R  79/11

TERRESTRIAL  EMISSION  OF  ENHANCED  TELEVISION

(1990)

Q. ITU-R 79/11

The ITU Radiocommunication Assembly,

considering

a)	that it would be desirable to improve the picture and sound quality of television programmes carried over terrestrial networks;

b)	that such networks are subject to stringent planning constraints: bandwidth, protection ratios;

c)	that reception of signals is frequently subject to impairments;

d)	that the use of new analogue component or composite techniques may offer considerable advantages over current techniques;

e)	that new technologies applicable in domestic receivers are paving the way for the introduction of new television signal processing techniques,

unanimously decides  that the following Question should be studied

1	what are the quality objectives for the terrestrial emission of enhanced television;

2	how the various techniques using component or composite signals should be assessed;

3	what protection ratios should be applied to these new signals;

4	what signal processing techniques should be recommended to eliminate impairments caused by multipath propagation?

NOTE 1 – See Recommendations ITU-R BT.797, ITU-R BT. 1117, ITU-R BT. 1118, ITU-R BT.1119 and ITU-R BT.1197.

further decides that

1	the results of the above studies should be included in (a) Recommendation(s);

2	the above studies should be completed by 1999.





���include 11-085-e�QUESTION  ITU-R  85-1/11

IMPROVED  USE  OF  THE  BANDS  ALLOCATED�TO  THE  BROADCASTING-SATELLITE  SERVICE  (SOUND  AND  TELEVISION)�IN  THE  FREQUENCY  RANGE  11.7-12.7  GHz



(1990-1993)

Q. ITU-R 85-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the World Administrative Radio Conferences, (Geneva, 1971 and 1979), allocated bands of frequencies in the frequency range 11.7-12.7 GHz on a primary shared basis to the broadcasting-satellite service (BSS) and to other services, the requirements of which must be respected;

b)	that use of the bands 11.7-12.5 GHz in Region 1, 11.7-12.2 GHz in Region 3 and�12.2-12.7 GHz in Region 2 by the BSS is governed by the Plans and Provisions of Appendix 30 of the Radio Regulations (RR) and the associated feeder links are governed by RR Appendix 30A;

c)	that technological advances since 1977 could be used to increase the capacity and flexibility of the Regions 1 and 3 Plan adopted at the World Administrative Radio Conference for the Planning of the Broadcasting-Satellite Service (Geneva, 1977) (WARC BS-77) without reducing the current number of assignments to any administration;

d)	that improvements in the use of the 12 GHz planned bands may enable countries, in particular those in high-rainfall climatic zones to accommodate all or part of their BSS (HDTV) needs in that band;

e)	that Resolution No. 524 (WARC-92) called for the convening of a future conference to undertake the review and any necessary revision of the relevant parts of RR Appendices 30 and 30A for Regions 1 and 3 while ensuring the integrity of the Region 2 Plans and their associated provisions;

f)	that additional studies are required to determine the protection ratios necessary to prevent unacceptable interference between the BSS and other services, especially when systems in the BSS employ digital modulation;

g)	that it may be necessary to take into account the effects of propagation anomalies such as sand and dust storms and precipitation attenuation and depolarization at low angles of elevation in all rain-climatic zones;

h)	that rain attenuation effects may be more severe in tropical regions than suggested in Recommendation  ITU-R P.839,

decides  that the following Question should be studied

1	What are the techniques available, including those resulting from technological progress, to increase the efficiency of orbit-spectrum utilization for the BSS in the 12 GHz band and hence the capacity and efficiency of the Plan for Regions 1 and 3 contained in Appendix 30 of the Radio Regulations?

2	What methods could be used to implement these techniques?

3	What are the effects of rain attenuation in the tropical regions and the attenuation values necessary to ensure a satisfactory BSS?

4	What are the technical methods which could be used to meet the particular needs of high-rainfall climatic zones for HDTV in the 12 GHz band in the face of these attenuation values?

5	What are the upper limits for the signal level from transmissions of other services allocated to this frequency band, to ensure that no more than an acceptable degree of interference is caused, taking into account the necessary protection ratios as well as the directivity and polarization discrimination of the receiving antennas?

6	What are practicable techniques for carrier energy dispersal of broadcasting-satellite transmissions that would be expected to reduce interference to other services?

7	What is the relationship between those sharing criteria that result from laboratory tests on the one hand, and the sharing criteria that result from any actual field trials, on the other hand?

8	What are the effects of propagation anomalies, on sharing and interference studies especially sand and dust storms and precipitation attenuation at low angles of elevation in all rain-climatic zones?

9	What is the level of the cross-polarized component relative to the co-polarized component?

NOTE 1 – The need for studies to determine the necessary protection ratios to prevent harmful interference from the BSS to other services in the 12 GHz band should be brought to the attention of Radiocommunication Study Groups 4, 7, 8 and 9.

NOTE 2 – See Recommendation ITU-R BO.600 and Reports ITU-R BO.631, ITU-R BO.633,�ITU-R BO.809, ITU�R BO.811, ITU-R BO.812 and ITU-R BO.814.

	further decides

1	that the above studies should be completed by 1999.



���include 11-086-e�QUESTION  ITU-R  86-1/11*

FREQUENCY  SHARING  FOR  THE  FEEDER  LINKS�TO  A  BROADCASTING  SATELLITE�(SOUND  AND  TELEVISION)



(1990-1993)

Q. ITU-R 86-1/11

The ITU Radiocommunication Assembly,

considering

a)	that under the Radio Regulations, the Earth-to-space paths used as feeder links for the broadcasting-satellite service (BSS), among other services, use frequency bands allocated to the fixed-satellite service (FSS);

b)	that the demands such services may place on the spectrum allocated to the FSS (Earth-to-space) may be great;

c)	that although some bands allocated to the FSS (Earth-to-space) are restricted to use for feeder links to broadcasting satellites, the amount of spectrum allocated to the FSS (Earth-to-space) is substantially less than the aggregate amount allocated to the FSS (space-to-Earth) and the other space services;

d)	that the use by one service of an Earth-to-space frequency may prevent a co-located satellite of another service from using not only that frequency, but also a corresponding frequency for the space-to-Earth path, thus reducing orbit and spectrum utilization;

e)	that the protection ratios in the feeder links to broadcasting satellites may be greater than those in the downlinks and are needed for system planning and for coordination with other systems,

decides  that the following Question should be studied

1	What are the techniques and criteria for sharing the frequencies allocated to the FSS between feeder links for broadcasting satellites and links for fixed satellites, in a way that permits both services to utilize their existing allocations for space-to-Earth paths to the maximum extent possible, while respecting the imperatives of broadcasting operation?

2	What are the techniques and criteria for sharing frequencies between Earth-to-space paths used for feeder links to broadcasting satellites and terrestrial services and space services other than the FSS (such as the mobile-satellite services, the radionavigation-satellite services, the meteorological-satellite services and the Earth-exploration satellite services) which might use the same frequency band?

3	What are the radiation and polarization characteristics of receiving antennas of space stations serving the BSS which, singly or in combination with other means of discrimination, would give the necessary protection ratios for the feeder links of broadcasting satellites occupying a given position in the geostationary-satellite orbit (GSO)?

4	What are the requirements for adjacent-channel isolation in feeder links for broadcasting satellites occupying a given position in the GSO?

NOTE 1 – The desired values of protection ratio are available in part from Reports ITU-R BO.634-4 and ITU�R BO.952�2. Further study is needed to determine protection ratios and other sharing criteria for the feeder link bands 14.5-14.8 GHz and 17.7-18.4 GHz (which are shared on a coprimary basis with the fixed and mobile services and, in the latter band, with the FSS) and with any band designated at the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) for feeder links to be associated with the new allocations to the BSS for wide RF-band HDTV in the frequency bands 17.3�17.8 GHz in Region 2 and 21.4-22 GHz in Regions 1 and 3.

	further decides

1	that the above studies should be completed by 1999.

���include 11-089-e�QUESTION  ITU-R  89-1/11*

SHARING  STUDIES  BETWEEN  HIGH-DEFINITION  TELEVISION  (HDTV)�IN  THE  BROADCASTING-SATELLITE  SERVICE  AND  OTHER  SERVICES



(1990-1993)

Q. ITU-R 89-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the development of techniques for high-definition television (HDTV) broadcasting is rapidly progressing;

b)	that the ITU Radiocommunication Study Groups have already carried out a number of studies concerning the broadcasting of HDTV signals;

c)	that World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) allocated new frequency bands to the broadcasting-satellite service (BSS) in the 17.3-17.8 GHz band in Region 2 and the �21.4- 22 GHz band in Regions 1 and 3 capable of accommodating wide RF-band HDTV;

d)	that the Plans for the 12 GHz band contained in Appendix 30 of the Radio Regulations (RR) can already accommodate narrow RF-band HDTV;

e)	that due account should be taken of other radiocommunication services appearing in Article 8 of the RR and sharing allocations with the BSS,

decides  that the following Question should be studied

1	What are the appropriate technical provisions for sharing between the BSS when HDTV is used, and other services sharing BSS bands, in the 12, 17 and 21 GHz bands?

2	What are the protection ratio requirements between HDTV and 525/625-line signals, both analogue and digital, and between HDTV signals themselves?

NOTE 1 – See Reports ITU-R BO.631 and ITU-R BO.951.

	further decides

1	that the above studies should be completed by 1999.





���include 11-092-e�QUESTION  ITU-R  92-1/11*

DIGITAL  TECHNIQUES  IN  THE  BROADCASTING-SATELLITE  SERVICE�(SOUND  AND  TELEVISION)





(1990-1993)

Q. ITU-R 92-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the World Administrative Radio Conference (Geneva, 1979) (WARC-79) and World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92), allocated certain frequency bands to be shared equally by the broadcasting-satellite service (BSS) and other space and terrestrial services;

b)	that such sharing can lead to mutual interference among services and can affect the efficiency with which the geostationary-satellite orbit is utilized;

c)	that, in planning systems for shared-frequency operation, it is necessary to specify, for each of the services involved, both the level of wanted signal (field-strength or power-flux density) necessary for satisfactory reception and the level of unwanted signal for interference that may be considered acceptable;

d)	that rapid advances in digital techniques for compressed video and audio, and for digital modulation, can allow reductions in the radiated power and/or bandwidth;

e)	that technology is rapidly progressing in the domain of digital modulation and bit-rate reduction for sound and video signals, and can lead to significant increases in the number of programme channels that can be transmitted in a given bandwidth,

decides  that the following Question should be studied

1	What are the various digital coding methods, including those proposed for broadcasting signals in telecom�munication, studio and recording installations, with a view to assessing them and to determine their suitability for signals radiated by broadcasting satellites (see Question ITU-R 85/10)?

2	What estimates can be made for the bit-rate requirements for sound and video signals of good broadcast-reception quality (see Question ITU-R 206/11) and for near “studio-transparent” reception quality?

3	What are appropriate bit-rate reduction methods for sound and video signals? 

4	What are appropriate error-correction coding and/or error-concealment processes based on an evaluation intended to deduce the optimum parameters from bandwidth and cost considerations (see Question ITU-R 86/10)?

5	What are suitable channel coding and carrier modulation systems for the digital signal and the bandwidths in which the signal may be efficiently transmitted?

6	What are the suitable multiplexing methods for vision and sound signals?

7	What protection ratios are required between two digital signals and between a digital signal and other types of signals likely to be transmitted in the bands allocated to the BSS (see Question ITU-R 89/11)?

NOTE 1 – It should be ensured that the above studies are carried out with adequate subjective evaluation of the broadcast signal quality, and that investigations are made relevant to practical situations in respect to noise level, interference levels and equipment limitations (see Questions ITU-R 85/10 and ITU-R 64/11).

NOTE 2 – See Recommendations ITU-R BO.712, ITU-R BO.788 and ITU-R BO.651 and Reports ITU-R BO.632, ITU�R BO.634, ITU-R BO.954.

	further decides

1	that the above studies should be completed by 1999.





���include 11-093-e�QUESTION  ITU-R  93-1/11

TRANSMITTING  AND  RECEIVING  ANTENNAS�FOR  THE  BROADCASTING-SATELLITE  SERVICE  (SOUND  AND  TELEVISION)�AND  FOR  THE  ASSOCIATED  FEEDER  LINKS

(1990-1993)

Q. ITU-R 93-1/11

The ITU Radiocommunication Assembly,

considering

a)	the need for ample information on transmitting and receiving antennas for the planning and coordination of systems in the broadcasting-satellite service (BSS) (see Recommendation No. 508 of the World Administrative Radio Conference (Geneva, 1979) WARC-79), and for the associated feeder links,

decides  that the following Question should be studied

1	What are the practicable means and economic implications of achieving improved sidelobe suppression with ground receiving antennas in the different bands allocated to the BSS and what levels of performance have been measured?

2	What are the practical means and the economic implications of obtaining useful levels of beam shaping and sidelobe control with satellite transmitting and receiving antennas in the bands allocated to the BSS and its associated feeder-link bands, and what levels of performance can be demonstrated?

3	What are the reference patterns for the co-polar and cross-polar components of transmitting and receiving antennas for the BSS (for both individual and community reception), and for the associated feeder links?

4	What are the technical characteristics necessary to achieve a pointing accuracy for satellite transmitting and receiving antennas such that:

–	the deviation of the antenna’s beam from its nominal direction shall not exceed 0.1°;

–	where the transmitted antenna beam has an elliptical cross-section, the orientation of the major axis can be maintained within ± 2° of the specified value?

5	What are the practical means and economic implications of achieving a pointing accuracy for satellite transmitting antennas which is improved beyond the limits of § 4 above?

NOTE 1 – See Recommendation ITU-R BO.652 and Reports ITU-R BO.808 and ITU-R BO.810.

NOTE 2 – Further study under this Question should be directed at future revisions of Recommendation ITU-R BO.652 to reflect advances in antenna technology for the 12 GHz band and to cover the types of antennas needed for digital audio broadcasting and HDTV in other BSS bands.

	further decides

1	that a revised Recommendation should be completed by 1999.



���include 11-094-e�QUESTION  ITU-R  94-1/11*

RADIATION  OF  UNWANTED  EMISSIONS  FROM  SPACE  STATIONS�IN  THE  BROADCASTING-SATELLITE  SERVICE�(SOUND  AND  TELEVISION)

 (1990-1993)

Q. ITU-R 94-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the radiation of unwanted emissions by space stations in the broadcasting-satellite service (BSS) could cause interference to other services sharing the same frequency band or operating in adjacent or harmonically related frequency bands;

b)	that unwanted emissions could cause interference to other stations of the BSS and might reduce the efficiency of the use made of the geostationary-satellite orbit;

c)	that suppression of unwanted emissions from space stations to very low levels may involve major technical problems;

d)	that the various radio services differ greatly in sensitivity to interference;

e)	that the Radio Regulations (RR) do not define limits for unwanted emissions for transmitters operating on fundamental frequencies above 17.7 GHz;

f)	that any necessary suppression of unwanted emissions must be effected prior to launching of the space station;

g)	that, in the planning of the BSS, account must be taken of the need to reduce to acceptable levels interference to services operating in adjacent bands;

h)	that the World Administrative Radio Conference (Geneva, 1979) (WARC-79) has invited the ex-CCIR, as a matter of urgency, to study the technical and operational aspects of spurious emissions from space stations in the BSS (see Recommendation No. 507 of the WARC-79),

decides  that the following Question should be studied

1	What are the limits of radiation of unwanted emissions from broadcasting-satellite system space stations that are required to protect the BSS, and other services operating in accordance with the RR?

NOTE 1 – Report ITU-R BO.807 has not fully responded to this Question. Further work is necessary to revise this Report.

	further decides

1	that the above studies should be completed by 1999.



�� �include 11-099-e�QUESTION  ITU-R  99-1/11

TELEMETRY,  TRACKING  AND  COMMAND  SIGNALS  AND  TEST  SIGNALS�FOR  MAINTENANCE  TESTING  OF  BROADCASTING-SATELLITE�RADIO-FREQUENCY  CHARACTERISTICS

(1990-1993)

Q. ITU-R 99-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the World Administrative Radio Conference for the Planning of the Broadcasting-Satellite Service (Geneva, 1977) (WARC BS-77) established a Plan for the broadcasting-satellite service (BSS) in the 12 GHz band for Regions 1 and 3 and that the Second Session of the World Administrative Radio Conference on the Use of the Geostationary-Satellite Orbit and the Planning of the Space Services Utilizing It (Geneva, 1988) (WARC ORB-88) established an associated feeder-link Plan in the 14/17 GHz band for these Regions, and that the Regional Administrative Radio Conference for the Planning of the Broadcasting-Satellite Service in Region 2 (Geneva, 1983) (RARC SAT-83) established Plans for Region 2 for the BSS in the 12 GHz band and for the associated feeder links in the 17 GHz band;

b)	that the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) allocated frequencies to the BSS (Sound) in the bands 1 452 � 1 492 MHz, 1 542 - 1 592 MHz, 2 310 - 2 360 MHz and �2 535 - 2 655 MHz for digital audio-broadcasting and to the BSS in the bands 17.3-17.8 and �21.4-22 GHz for HDTV;

c)	that broadcasting-satellite system designs are generally based on protection ratios between RF television signals of clearly defined characteristics;

d)	that frequencies allocated to the BSS are normally shared with other services;

e)	that telemetry, tracking and command signals in the BSS may use radio frequencies in the same band allocated to the BSS;

f)	that in order to operate the BSS, routine maintenance tests will have to be conducted to check the radio-frequency characteristics of the satellites;

g)	that the signals for spacecraft operations and maintenance testing may differ from the television signals and may create harmful interference,

decides  that the following Question should be studied

	for telemetry, tracking and command signals and for test signals for maintenance testing of the radio-frequency characteristics of broadcasting satellites:

1	What are the characteristics of such signals?

2	What are the protection ratios resulting from the use of such signals?

3	Are there any constraints arising from routine maintenance testing and operation of the telemetry, tracking and command systems?

4	What are the technical and design characteristics and requirements which affect the provision of space operation service functions in the BSS?

5	What are the special needs for maintenance telemetering, tracking and command to be considered in the planning of frequencies for the BSS and for the associated feeder links especially for those assignments at one orbital location?

	further decides

1	that the responses to this Question should be used to update Reports ITU-R BO.955, �ITU-R BO.1075 and ITU�R BO.1076.

2	that an appropriate Recommendation should be prepared by 1999.





���include 11-100-e�QUESTION  ITU-R  100-1/11

SATELLITE  BROADCASTING  OF  HIGH-DEFINITION  TELEVISION  (HDTV)



(1990-1993)

Q. ITU-R 100-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) allocated frequency bands to the broadcasting-satellite service (BSS) near 17 and 21 GHz to accommodate the bandwidth requirements of wide RF-band HDTV;

b)	as noted in § b) of Resolution No. 524 (WARC-92), Resolution No. 521 of the Second Session of the World Administrative Radio Conference on the Use of the Geostationary-Satellite Orbit and the Planning of the Space Services Utilizing It (Geneva, 1988) (WARC ORB-88) stated that “while Plans for the 11.7-12.7 GHz band can already be used for certain types of HDTV, studies should be continued on the long-range future suitability of these bands for HDTV without prejudice to the existing Plans in this band”;

c)	that high-definition television (HDTV) signals can provide a significant improvement in quality and presence over 525/625-line systems (for example increased resolution and colour rendition, and wider aspect ratio along with high quality sound);

d)	that there has been considerable progress in the field of high-definition television production and terrestrial transmission technologies and equipment;

e)	that a number of administrations and organizations have established activities to examine HDTV standards for production and broadcasting;

f)	that the possible implementation, for direct satellite broadcasting, of a high-definition television service, is being considered by some administrations;

g)	that a BSS plan needs to take into account the probable simultaneous presence of 525/625-line signals and HDTV signals;

h)	that considerable technical progress in space station technology, receiving equipment performance and in transmission methods has been made and that this may improve the efficiency of orbit and spectrum use;

j)	that considerable technical progress in digital compression algorithms has been made, allowing broadcasting of multiple conventional TV programmes and possibly more than one HDTV programme in a single transponder;

k)	that it would be useful to consider full compatibility between source coding used for satellite broadcasting and broadcasting on terrestrial networks (cable, B-ISDN, terrestrial broadcasting),

decides  that the following Question should be studied

1	What are the optimum HDTV system parameters and satellite channel configuration for satellite transmission?

2	What are the advantages and disadvantages of digital and analogue coding and modulation schemes for HDTV satellite broadcasting in terms of spectrum efficiency and interference factors (inter- and intra-service sharing)?

3	What are the provisions to achieve compatibility between HDTV and 525/625-line signals which are required in the design of the space and ground segments for direct satellite broadcasting with particular consideration to avoid prejudicing the existing satellite broadcasting Plans within the 11.7-12.7 GHz band, for example:

–	configuration of travelling wave tube amplifier to accommodate HDTV channels;

–	spacecraft transponder channelization;

–	receive terminal design features for the reception of HDTV and 525/625-line television signals?

4	What are the provisions to achieve compatibility between digitally-coded HDTV and 525/625-line TV signals?

5	What are the provisions to achieve compatibility with other broadcasting networks when using digitally encoded emissions?

NOTE 1 – See Report ITU-R BO.1075.

	further decides

1	that the results of the studies on this Question should be included in a Handbook. 

2	that the above studies should be completed by 1999.



���include 11-101-e�QUESTION  ITU-R  101-1/11

INTEGRATED  SERVICES  DIGITAL  BROADCASTING  (ISDB)�IN  THE  BROADCASTING-SATELLITE  SERVICE�(SOUND  AND  TELEVISION)

(1990-1993)

Q. ITU-R 101-1/11

The ITU Radiocommunication Assembly,

considering

a)	that various kinds of services, digitally coded and systematically integrated, will be introduced as new broad�casting services with high flexibility and efficiency in operation using digital transmission channels exclusively;

b)	that recent developments in video and audio compression techniques have shown the practicality of trans�mitting more than one television programme per satellite transponder;

c)	that video, audio, still-pictures, teletext, facsimile, software and other information can be included in ISDB;

d)	that as a result of technological developments of large-scale integrated circuits, digital information processing techniques, and bit-rate reduction techniques especially for video and sound signals, it is possible to apply these techniques to the ISDB services for the public;

e)	that broadcasting-satellite channels provide an effective means for ISDB services;

f)	that a high degree of harmonization between digitally-coded signals used for broadcasting and for communi�cation services may offer further advantages;

g)	that broadcasting multimedia services will be widely introduced in the future,

decides  that the following Question should be studied

1	What are suitable carrier modulation systems for satellite ISDB?

2	What are appropriate error-correction coding and/or error-concealment processes based on an evaluation intended to deduce the optimum parameters from bandwidth and cost consideration for ISDB?

3	What are the performance requirements of the digital-satellite channel (availability) and bit-error ratio to ISDB?

4	What protection ratios are required between two digital signals and between a digital signal and other types of signals likely to be transmitted in the band allocated the broadcasting-satellite service?

NOTE 1 – This Question should be studied in conjunction with Questions ITU-R 92/11 and �ITU-R 217/11.

	further decides

1	that the above studies should be completed by 1999.



���include 11-103-e�QUESTION  ITU-R  103-1/11

SMALL  FORMAT  RECORDING  OF  TELEVISION  PROGRAMMES �ON  MAGNETIC  TAPE  FOR  INTERNATIONAL  EXCHANGE



(1990-1993)

Q. ITU-R 103-1/11

The ITU Radiocommunication Assembly,

considering

a)	that the use of digital techniques for the production and recording of television programmes is growing in importance;

b)	that Recommendation ITU-R BT.657 already defines the format for high-quality digital tape recordings of 4:2:2 signal sources;

c)	that digital magnetic recording techniques are continuing to improve in respect of recording density;

d)	that the number of recording formats for international exchange of programmes should be kept to a minimum;

e)	that some applications require a format allowing more economic implementation in a smaller size,

decides  that the following Question should be studied

1	What small format(s) specifications for digital television tape recording can be recommended for programme exchange and/or for electronic news gathering?

2	What operating practices can be recommended for those programme exchanges?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





��Question itu-R 104-2/11

recording of television programmes on optical or magneto�optical disks for international exchange

(1990-1993-1996)

The ITU Radiocommunication Assembly,

considering

a)	that optical and magneto-optical disks offer a possibility of higher packing densities, by means of analogue or digital techniques;

b)	that the access time to parts of a recording made by optical or magneto-optical disks is conveniently short,

decides  that the following Question should be studied

1	What standards relating to the international exchange of television programmes when recorded by optical and/or magneto-optical disks should be recommended?

NOTE 1 - See Recommendations ITU-R BR.469 and ITU-R BR.778.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.

��include 11-108-e�QUESTION  ITU-R  108-1/11

DIGITAL  RECORDING  OF  HIGH  DEFINITION  TELEVISION�PROGRAMMES  FOR  INTERNATIONAL  EXCHANGE



(1990-1993)

Q. ITU-R 108-1/11

The ITU Radiocommunication Assembly,

considering

a)	that Question ITU-R 27/11 addresses the standards to be recommended for high definition television broadcasting;

b)	that the production of high definition television programmes requires digital recorders;

c)	that, to facilitate the international exchange of high definition television recordings, it is highly desirable that a single standard and a single recording format be adopted for digital recording of high definition television programmes,

decides  that the following Question should be studied

1	What operating requirements must be satisfied for production, post-production and distribution of high definition television recordings?

2	What digital recording format should be recommended for the international exchange of high definition television recordings?

3	What technical requirements should be met by the recording format to ensure interchangeability of such recordings?

NOTE 1 – See Report ITU-R BR.1230.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





�� �include 11-115-e�QUESTION  ITU-R  115-1/11*

INTERCONNECTION  SPECIFICATIONS  FOR  AUDIOVISUAL�EQUIPMENT  RELATED  TO  BROADCASTING



(1990-1993)

Q. ITU-R 115-1/11

The ITU Radiocommunication Assembly,

considering

a)	that programme quality is best maintained if coordinated technical specifications are set for equipment interconnection:

–	in programme production installations,

–	in broadcasting facilities,

–	in systems of domestic use;

b)	that such uniform specifications are likely to achieve important benefits in terms of easier and less expensive operation and that these benefits may increase in the measure in which those interconnection specifications find the widest possible use among the three listed fields of application;

c)	that the International Electrotechnical Commission (IEC) is engaged in setting standards for equipment and systems in the field of audio, video, television and audiovisual engineering;

d)	that the Radiocommunication Sector possesses the expertise to recommend preferred interconnection specifications for professional programme production installations for sound broadcasting and television;

e)	that efficient liaison between the IEC and the ITU Radiocommunication Study Groups in this field would be enhanced if the Radiocommunication Study Groups were to conduct studies on interconnection specifications, from the viewpoint of its expertise,

decides  that the following Question should be studied

1	Which technical solutions should be recommended by the Radiocommunication Study Groups for inter�connection of equipment in professional programme production installations for sound broadcasting and television, particularly recording and telecine equipment?

2	Which technical specifications should be endorsed for adoption by the IEC for interconnection of equipment in systems for sound broadcasting and television for domestic use, particularly recording equipment?

3	What steps can be taken to ensure maximum harmonization between professional and domestic-use inter�connections of this kind?

�further decides

1	that the results of the above studies should be included to:

–	update (an) existing Recommendation(s),

–	prepare (a) new Recommendation(s);

2	that the above studies should be completed by 1999.



���include 11-119-e�QUESTION  ITU-R  119-1/11

THE  HARMONIZATION  OF  STANDARDS  BETWEEN  BROADCAST�AND  NON-BROADCAST  APPLICATIONS  OF  TELEVISION



(1991-1993)

Q. ITU-R 119-1/11

The ITU Radiocommunication Assembly,

considering

a)	that TV technology at a number of levels of quality may find applications in both broadcast and non�broadcast services;

b)	that the Radiocommunication Sector is studying a range of TV systems for broadcast uses;

c)	that television systems for conventional TV, for HDTV and for High Resolution Imaging (HRI) systems are in use widely in non-broadcast applications. These applications may be studied by the International Organization for Standardization (ISO) and these studies are of interest to the Radiocommunication Sector;

d)	that a range of equipment for conventional TV, for HDTV and for HRI, including both professional and consumer uses, may make use of the relevant Radiocommunication Sector and Telecommunication Standardization Sector standards. The standardization of such equipment may be studied by the International Electrotechnical Commission (IEC). These studies are of interest to the Radiocommunication Sector;

e)	that the evolving digital transmission network will be required to transport TV signals at all levels for a number of purposes including, for example, transmission and distribution for broadcasting and is under study by the Telecommunication Standardization Sector (Telecommunication Standardization Study Group 9);

f)	that mechanisms have been established in Decision ITU-R 91 for harmonization studies between the Radiocommunication Sector, the IEC, the ISO and the Telecommunication Standardization Sector;

g)	that it may be advantageous to users and manufacturers, if the standards developed by these international bodies were to be based on common principles and to contain a maximum of common elements;

h)	that digital technology offers new opportunities for the harmonization of standards for television and images in broadcast and non-broadcast uses,

decides  that the following Question should be studied

1	What studies concerning conventional TV, HDTV/HRI and relevant to the work of the Radiocommunication Sector are being conducted by the IEC, the ISO and the Telecommunication Standardization Sector; how do these studies relate to those of the Radiocommunication Sector?

2	Which principles and elements of the standards for broadcast and non-broadcast uses should be common?

3	For those elements of the standards for broadcast and non-broadcast uses which differ, what are appropriate relationships?

4	How may further commonality of the standards for broadcast and non-broadcast uses be achieved in the future?

5	What Recommendations are required for a harmonized set of standards for conventional TV and HDTV/HRI and which organizations should prepare them?

6	What means can be proposed to enhance harmonization of the studies of TV in the Radiocommunication Sector with those of the ISO, the IEC and the Telecommunication Standardization Sector?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s) concerning the basic principles for harmonization of TV and image systems and in (a) Report(s) to Radiocommunication Study Group 11, which should include proposals for future studies and work programmes within Radiocommunication Study Group 11;

2	that the Recommendation(s) and the Report(s) should be submitted to Radiocommunication Study Group 11 for approval and consequent action;

3	that in view of the increasing application of TV in many countries for both broadcast and non�broadcast uses, the above studies should be completed by 1999.



���include 11-121-e�QUESTION  ITU-R  121-1/11

DIGITAL  TERRESTRIAL  TELEVISION  BROADCASTING

(1992-1993)

Q. ITU-R 121-1/11

The ITU Radiocommunication Assembly,

considering

a)	the rapid progress being made in techniques for bit-rate reduction and for digital modulation;

b)	that digital emission systems may offer advantages in terms of quality and of spectrum efficiency and that some administrations are planning their introduction in 1995;

c)	that bit-rate reduction coding of digital TV signals will find wide application for emission by terrestrial and satellite means, for secondary distribution by cable and optical fibre and for pre�recorded delivery media;

d)	that there are advantages in having a maximum of common elements for the bit-rate reduction codings in the various applications;

e)	that a number of Radiocommunication Groups are studying or are considering the use of bit-rate reduction techniques, including Study Group 11, Working Party 10-11S, Working Party 10�11R for a variety of related applications;

f)	that commonality with the bit-rate reduction techniques used in related applications (such as equipment for home use) considered by the International Electrotechnical Commission (IEC), the International Organization for Standardization (ISO) and the ITU-T may offer further advantages;

g)	that various kinds of services, for example multi-channel TV, multi-channel sound services, ancillary data services, etc., will be introduced as new attractive services with high flexible and efficiency in multiplex operation;

h)	that high performance error protection methods will be introduced from the point of view of transmission efficiency and easy implementation in home receivers;

j)	that digital modulation methods suitable for the terrestrial transmission paths will be used;

k)	that strategies of harmonization with existing terrestrial broadcasting will be adopted,

decides  that the following Question should be studied

1	What bit-rate reduction coding method(s) which can form a single, flexible algorithm (or small group of related algorithms), should be used for terrestrial emission?

2	What are the appropriate methods to multiplex the required signals into the channel (including vision, sound, data, etc.)?

3	What are the appropriate methods for error protection?

4	What are the appropriate modulation and emission methods and their relevant parameters, for the broadcasting of digitally encoded TV signals in terrestrial channels?

5	What are the appropriate strategies to introduce and implement digital terrestrial TV broadcast services, taking account of existing terrestrial broadcast services?

NOTE 1 – See also Questions ITU-R 207/11, ITU-R 203/11 and ITU-R 210/11.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





�� �include 11-202-e�QUESTION  ITU-R  202/11

SYNCHRONIZATION  OF  DIGITAL  VIDEO�AND  AUDIO  BIT  STREAMS  IN  PRODUCTION

(1993)

Q. ITU-R 202/11

The ITU Radiocommunication Assembly,

considering

a)	that there is an increasing use of digital recorders which record video and audio on one support within broadcasting organizations;

b)	that video and audio signals are generated and routed in digital form;

c)	that the sampling frequencies of the source signals may be not locked;

d)	that digital video and audio bit streams will need to be synchronized at the input of video tape recorders or in order to be multiplexed into one bit stream in the studio complex,

decides  that the following Question should be studied

1	What methods can be applied to synchronize the sampling frequencies of digital video and audio streams at the source?

2	What operating practices can be recommended to achieve synchronization of video and audio data streams in those cases when they are not already locked to each other?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





���include 11-203-e�QUESTION  ITU-R  203/11

CODING  FOR  THE  BROADCASTING  OF  DIGITALLY-ENCODED  TV  SIGNALS�IN  TERRESTRIAL  NARROW-BAND  CHANNELS



(1993)

Q. ITU-R 203/11

The ITU Radiocommunication Assembly,

considering

a)	the rapid progress being made in digital coding techniques for bit�rate reduction and error protection and in digital modulation suitable for the transmission and emission of vision signals;

b)	that the digital emission systems may offer advantages in terms of quality and of spectrum efficiency;

c)	that while Question ITU-R 121/11 covers the preparation of a Recommendation on digital terrestrial television broadcasting systems, more general studies also need to be undertaken to supplement that work,

decides  that the following Question should be studied

1	What are the appropriate channel coding methods for digital terrestrial television including HDTV broadcasting?

2	What are the appropriate methods to multiplex the required signals into the channel (including vision, sound data, etc.)?

3	What are the appropriate methods for channel error protection?

4	What are the appropriate strategies to introduce and implement such a service taking account of existing terrestrial broadcasting services?

5	What are the technical, operational and economic factors affecting the choice of scenario for conventional, enhanced and high definition television broadcasting?

NOTE 1 – See also Questions ITU-R 207/11, ITU-R 210/11 and ITU-R 121/11.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the studies should be completed by 1999.



���include 11-204-e�QUESTION  ITU-R  204/11

DATA  BROADCASTING  SYSTEMS  AND  SERVICES�IN  AN  HDTV  ENVIRONMENT

(1993)

Q. ITU-R 204/11

The ITU Radiocommunication Assembly,

considering

a)	that the broadcasting of services using new HDTV television systems will encourage the build�up of a receiver base of high resolution and wide aspect ratio display equipment;

b)	that such equipment will offer the prospect for enhancing existing data broadcasting services such as Teletext, and for the development of entirely new services;

c)	that services intended for HDTV displays should, where appropriate, retain compatibility with existing equipment;

d)	that systems for the transmission and emission of HDTV services are under development,

decides  that the following Question should be studied

1	In what ways could existing data broadcasting services be adapted to make use of the higher resolution and wider aspect ratio of HDTV displays?

2	What means could be identified to ensure compatibility with existing data broadcasting services as might be especially desirable in the case of HDTV Teletext services?

3	What new data broadcasting services could be developed to exploit the new HDTV environment?

4	What provision should be made in the design of HDTV broadcasting systems, to adequately provide for the capacity requirements of data broadcasting services and for the flexible management of television, sound and data components?

further decides

1	that the results of the above studies should be included in (a) Recommendations;

2	that the above studies should be completed by 1999.



���include 11-205-e�QUESTION  ITU-R  205/11*

PARAMETERS  FOR  INTEGRATED  SERVICES  DIGITAL  BROADCASTING  (ISDB)



(1993)

Q. ITU-R 205/11

The ITU Radiocommunication Assembly,

considering

a)	that various kinds of services, digitally coded and systematically integrated, will be introduced as new broadcasting services with high flexibility and efficiency in operation using digital transmission channels exclusively;

b)	that video, audio, still-pictures, Teletext, facsimile, software and other information can be included in an integrated service;

c)	that as a result of technological developments of large�scale integrated circuits, digital information processing techniques, and bit�rate reduction techniques especially for video and sound signals, it is possible to apply these techniques to the ISDB services for the public;

d)	that various kinds of digital transmission channels (including satellite and terrestrial channels) provide effective means for distribution of the ISDB services;

e)	that a high degree of harmonization between digitally coded signals used for broadcasting and for communication services may offer further advantages;

f)	that new systems for digital broadcasting are under development in many countries,

decides  that the following Question should be studied

1	What are the technical parameters for ISDB so as to permit highly flexible and efficient operation and to allow the design of cost-effective systems:

-	multiplexing method for combining many integrated services;

-	data access scheme, especially in the case of high speed channels?

2	What parts of the ISDB transmission format should be harmonized with that of corresponding communication systems?

3	What layered structure of the ISDB signals should be unified for different bit�rate levels of the digital multiplex hierarchy in the world?

4	What kinds of services based on new concepts can be delivered through ISDB?

5	What conditional-access control systems should be employed for the service of ISDB to meet the security requirement and to offer appropriate conditions to the broadcasters?

�further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



��

question itu-r 206-1/11

STANDARDS FOR THE DIGITAL ENCODING�OF COLOUR TELEVISION SIGNALS

(1993-1997)

The ITU Radiocommunication Assembly,

considering

a)	that the development of digital methods of encoding, processing, recording and transmitting television signals makes it possible to benefit from the advantages of digital techniques in television;

b)	that, to facilitate international exchanges of programmes and to rationalize the design of equipment, it would be desirable to standardize, as far as possible, the methods used for the digital coding of television signals;

c)	that the 4:2:2 level of digital encoding is specified in Recommendation ITU-R BT.601;

d)	the existence of Recommendation ITU-R BT.709;

e)	that technical, economic and other factors lead to the existence of different standards for different purposes such as high definition or enhanced quality television, production for conventional television, electronic news gathering, video tape recording, television broadcasting, video cassette and video disc players;

f)	that, provided the signals are in an appropriate digitally coded form, efficient and economic forms of digital signal processing can provide effective methods for converting from one coding standard to another;

g)	that such conversions can be made in the most effective and economic manner if the digital standards form a family whose characteristics are simply related one to another;

h)	that the specification of digital coding standards must include the sampling frequency, sampling structures and the associated filtering characteristics,

decides that the following Question should be studied

1	What are the picture quality and corresponding bit-rate requirements for various television production, post-production, recording and broadcasting purposes using digitally encoded television signals?

2	What family of compatible digital coding standards whose characteristics bear simple relationships one with the other in order to facilitate conversion between them, should be recommended?

3	What parameters should be common between the various coding standards, in particular, those parameters which will lead to simple algorithms for code conversion and for conversion between scanning standards?

4	What degree of compatibility should be maintained with the parameters of the present analogue television systems?

5	What sampling frequencies, sampling structures and filtering characteristics should be specified for the various coding standards?

6	What are the filtering and interpolation processes to be applied in the digital conversion between any two levels of the family of compatible coding standards?

NOTE 1 - Account should be taken of studies being carried out under Questions ITU-T 119/9, ITU�T 120/9 and ITU-T 128/9 (replacing former Question 14/CMTT) and ITU�T 129/9 (replacing former Question 34/CMTT).

NOTE 2 – See Question ITU-R 207/11 and Recommendations ITU-R BT.601, ITU�R BT.656, ITU�R BT.709, ITU-R BT.801 and ITU-R BT.803.

further decides



1	that the results of the above studies should be included to:

–	update existing Recommendation(s);

–	prepare new Recommendation(s);

2	that the above studies should be completed by 1999.



�Question ITU-R 207-2/11* 

GENERIC BIT-RATE REDUCTION CODING OF DIGITAL TV SIGNALS �(SDTV, EDTV AND HDTV) FOR CONTRIBUTION, FOR PRIMARY AND �SECONDARY DISTRIBUTION, FOR EMISSION AND FOR�RELATED APPLICATIONS



(1993-1997)

The ITU Radiocommunication Assembly,

considering

a)	that rapid progress is being made in bit-rate reduction coding techniques;

b)	that bit-rate reduction coding of digital SDTV, EDTV and HDTV signals will find wide applications for emission by terrestrial means and by satellite, for contribution, for both primary and secondary distribution by telecommunication and by CATV networks;

c)	that the encoding methods adopted for SDTV, EDTV and HDTV should have as many common characteristics as possible so as to simplify conversion between standards and also permit operating economies;

d)	that in terrestrial narrow-band channels, digital emission systems offer advantages in terms of service quality and spectrum efficiency;

e)	that the very large channel capacity required for the digital transmission and recording of HDTV signals introduces problems that are both technical and economic, and it is desirable to reduce the bit-rate required by these signals to a minimum consistent with the necessary performance objectives;

f)	that, in the future, programmes will have to be displayed on receivers of various resolutions, and this will require a certain amount of compatibility between SDTV, EDTV and HDTV digitally encoded signals;

g)	that there are advantages in having a generic bit-rate reduction coding in the various applications;

h)	that the digital television signals may need to be accompanied by ancillary signals;

j)	that a number of Radiocommunication Study Groups are studying or are considering the use of bit-rate reduction techniques for a variety of related applications;

k)	that commonality with bit-rate reduction techniques used in broadcast and non-broadcast applications (such as equipment for home use) considered by the International Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC) may offer further advantages,

�decides that the following Question be studied

1	What are the appropriate bit-rate reduction methods for use in contribution, in emission, both terrestrial and by satellite, for distribution, both primary and secondary by telecommunication networks and CATV networks, for the recording media and for related applications?

2	What error protection methods are appropriate for each application?

3	What rationalization can be made of algorithms under consideration within the ITU-R or elsewhere for the noted applications or further similar use?

4	What methods should be employed to characterize and evaluate such bit-rate reduction algorithms and rationalization, noting the interest of the public, broadcasters, network providers and manufacturing industries in common equipment and receivers?

5	What requirements for ancillary signals should be specified?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by the year 2000.



�

QUESTION ITU-R 210-2/11

PLANNING PARAMETERS FOR TELEVISION BROADCASTING �USING DIGITAL TERRESTRIAL NARROW-BAND CHANNELS* 

(1993-1994-1997)

The ITU Radiocommunication Assembly,

considering

a)	the progress being made in bit rate reduction techniques;

b)	that the quality achievable with narrow-band digital emission systems is improving,

decides that the following Question should be studied

1	What are the frequency planning parameters for such services, e.g.:

–	minimum field strengths;

–	impact on planning of modulation and emission methods;

–	impact on planning of receiving antenna characteristics;

–	impact on planning of location correction values;

–	protection ratios;

–	planning constraints;

–	single frequency networks;

–	the minimum receiver characteristics essential for frequency planning?

2	What are the required protection ratios between digital television and other television systems?

3	What are the characteristic multipath conditions that need to be taken into account in the planning of such services?

4	What are the interference evaluation criteria to ensure compatibility with existing terrestrialservices?

5	What are the appropriate strategies for the implementation of terrestrial digital television, taking account of existing services?

further decides

1	that the results of the above studies should be included in (a) Recommendatio n(s);

2	that the above studies should be completed by 2003.

�QUESTION ITU-R 211-2/11

SUBJECTIVE ASSESSMENTS OF THE QUALITY OF TELEVISION PICTURES�INCLUDING ALPHANUMERIC AND GRAPHIC PICTURES

(1993-1995)

The ITU Radiocommunication Assembly,

considering

a)	that it would be highly desirable to have standard methods of measuring television picture quality, in a subjective way, permitting an appropriate comparison of the results obtained in different places;

b)	that subjective assessment methods should be used in testing all forms of television, whether analogue or digital, and including conventional, enhanced and high definition, as well as specific applications such as multiprogramming and scalable coding;

c)	that subjective assessment methods should be used in testing the quality of systems designed to handle graphic and alphanumeric pictures;

d)	that, while methods for the subjective assessments of the quality of pictures have been agreed (see Recommendation ITU-R BT.500), new systems and technologies may require extensions to these methods;

e)	that a significant effort is being made in the characterization of perceptual models, the statistical analysis of the probability of occurrence of the TV pictures in relation to their criticality, and the definition of several quality levels and new quality assessment methods to take account of the perception of the TV quality in different applications, including home viewing;

f)	that it is necessary to consider the effects of all the possible sources of impairment, from the picture source up to the receiver, as well as the way in which the subjective effects of impairments combine;

g)	that due account must be taken of the special issues arising in the development and use of new and future systems (e.g., digital, stereoscopic, etc.) which may require different methods and test conditions;

h)	that many objective test methods might benefit from being based on known relationships to picture quality;

j)	that the results of subjective tests can be analysed, presented and interpreted in many ways, and therefore it is highly desirable to increase the degree of standardization in the methods of analysis, presentation, and interpretation of the results of subjective tests so that comparisons may be made between results obtained by different workers,

decides that the following Question should be studied

1	What modifications or additions to the specifications of the testing methods in Recommendation ITU�R BT.500 may be necessary to improve the degree of standardization and effectiveness of subjective assessments of the quality of television pictures, including those from conventional, enhanced and high-definition systems, whether analogue or digital, and those from systems designed to handle graphic and alphanumeric pictures?

2	What are the subjective performance parameters for new systems and what new methods or rating scales would be more suitable for assessing pictures provided by these new systems, yet simply relate to earlier methods and rating scales?

3	What are the relationships between the objective parameters of television signals and the subjective assessments of displayed picture quality?

4	How should the perceptual attributes that are contributing to subjective quality and their related system properties be identified and defined?

5	What are the ways in which subjective effects combine when several causes of picture impairment are present simultaneously?

6	What are the subjective evaluation methods to be used in the case of assessing the picture quality when the picture suffers relatively major transmission errors that happen occasionally?

7	What are the necessary test materials required in each case for subjective assessment?

8	What minimum performance specifications, and alignment procedures, should be recommended for picture displays used during subjective tests?

9	What methods should be employed for the analysis and presentation of results?

further decides

1	that the results of the above studies, as appropriate, should be included in (a) Recommendation(s);

2	that the above studies should be completed by 2001.



�

�include 11-213-e�QUESTION  ITU-R  213/11*

TARGET  DIGITAL  HDTV  STANDARD  FOR  USE  IN  THE  DEVELOPMENT�OF  FUTURE  SYSTEMS  FOR  THE  STUDIO  AND  FOR  INTERNATIONAL�PROGRAMME  EXCHANGE

(1993)

Q. ITU-R 213/11

The ITU Radiocommunication Assembly,

considering

a)	that Recommendation ITU-R BT.709 is the answer to Question ITU-R 27/11;

b)	that progress towards a future standard could be facilitated by the definition of a Target Standard which takes advantage of the greater flexibility inherent in digital expressions of television signals;

c)	that diverse uses of HDTV may require some flexibility in the selection of specific parameter values within the standard;

d)	that digital processing can enable a higher degree of independence, in the selection of optimized parameters for signal acquisition, processing, storage, transmission and display equipment;

e)	that interoperability among diverse applications of TV and other uses of imaging, in digital form and at various levels of quality, is essential;

f)	that an appropriate level of compatibility with current television systems, including HDTV, is a requirement for any future television system;

g)	the development of flexible coding schemes by the International Organization for Standardization (ISO) and the International Electrotechnical Commission (IEC) for the transmission of a variety of television formats in digital form,

decides  that the following Question should be studied

1	What Target Standard for digital HDTV should be recommended, giving consideration to the concepts noted in Annex 1, for use in the development of Recommendations for studio production and for the international exchange of television programmes?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.







ANNEX  1

Concepts for the development of a target digital HDTV standard

In the development of future systems for use in the studio and in international programme exchange, consideration should be given to the concepts described below.

1	The use of an architecture based on a flexible, hierarchical, building-block approach which enables definitions of application-specific implementations at various levels of quality to be made.

2	Colorimetry encompassing a gamut which includes the majority of real-surface colours and a high contrast range.

3	Scalable signal expressions having a range encompassing all signal values likely to be encountered.

4	Sampling in the spatial domain which should allow simple hierarchical relationships for various image sizes/aspect ratios and processes.

5	Samples in the temporal domain which should be coherent (i.e., all the samples in the frame to represent the same point in time).

6	A simple, hierarchical arrangement of frame rates that leads to a convenient family of rates for acquisition and display, taking account of both current and future systems.

7	The inclusion of headers/descriptors to signal the characteristics and content of the data.



���include 11-214-e�QUESTION  ITU-R  214/11

USER  REQUIREMENTS  FOR  INTERCONNECTION  OF  DIGITAL�HDTV  STUDIO  EQUIPMENT  OPERATING  AT  FULL�OR  REDUCED  BIT  RATE

(1993)

Q. ITU-R 214/11

The ITU Radiocommunication Assembly,

considering

a)	that digital HDTV production is beginning to be implemented;

b)	that the source bit rate of an HDTV digital studio signal is in excess of 1 Gbit/s;

c)	that there is a need for the interconnection in the digital domain within such production islands;

d)	that such interconnections could be made by means of parallel or serial electric signals or by means of optical signals, and they could be made at the full bit rate or at a reduced bit rate;

e)	that it is likely that a digital HDTV VTR will be developed using bit rate reduction in order to reduce the size and tape consumption of field production equipment;

f)	that there is also a need for interconnection in the digital domain among such digital HDTV production islands inside the studio complex;

g)	that it is desirable to provide early information for users on the requirements for realizing such interconnections,

decides  that the following Question should be studied

1	What kind of signals (e.g., full bit rate or reduced bit rate) will be used for equipment interconnections in the studio complex?

2	What is the maximum distance allowable for interconnections among equipment in the studio complex?

3	What is the appropriate physical interconnection method in terms of cost efficiency and operability?

4	What are the necessary features of such interconnections?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





���include 11-217-e�QUESTION  ITU-R  217/11*

DIGITAL  MULTI-PROGRAMME  TELEVISION  EMISSIONS�WITHIN  A  SATELLITE  TRANSPONDER



(1993)

Q. ITU-R 217/11

The ITU Radiocommunication Assembly,

considering

a)	that means for improving the efficiency of spectrum use are continuously investigated;

b)	that recent developments in video compression techniques have shown the practicality of transmitting more than one television programme per satellite transponder;

c)	that the transmission of several programmes per transponder will reduce the programme cost per channel and facilitate the increase in number of services;

d)	that the decisions of the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) concerning the bands allocated to the broadcasting-satellite service (BSS) have provided a good opportunity to take advantage of these techniques;

e)	that in certain frequency bands, both analogue and digital modulation techniques will be used for television transmission;

f)	that much work remains to be done to investigate the optimum approach to the above-mentioned techniques without sacrificing the desired picture quality;

g)	that digital transmissions of multi-programme TV are also delivered to professional cable and SMATV installations for further terrestrial distribution;

h)	that the feeds of digital multi-programme TV signals may be transmitted from studio to feeder-link earth station through terrestrial links (cables, microwaves, etc.) using an hierarchical structure defined by ITU-T Recommendations,

decides  that the following Question should be studied

1	What is the minimum bit-rate per programme required to provide various grades of picture quality ranging from conventional analogue TV systems up to virtually transparent HDTV?

2	What are the performance requirements of the digital satellite channel (availability) and bit-error rate to a multi-programme service?

3	What modulation and coding techniques are optimal for satellite transmissions, what are the practical channel transmission rates (capacity) and what is the performance achievable (i.e., BER as a function of C/N and C/I)?

4	What type of multiplexing structure is optimal for the transport of multi-programmes in the satellite transponder?

5	What are the link overhead capacity requirements for synchronization, conditional access, subscriber information, scrambling, billing etc. which might be needed in addition to the channel programming information?

6	What is the interference sensitivity of analogue television transmission to interference from multi-programme digital transmission and vice versa?

7	What are the optimum conditions to ensure the compatibility between digital satellite channels and terrestrial telecommunication networks to feed the signal into the transmitting earth station?

8	What are the optimum satellite system parameters, such as digital transmission bit rate (and associated channel coding, error correction rate), to match the current performance of cable networks and SMATV installations?

	further decides

1 	that the results of these studies should lead to an appropriate Recommendation by 1999.





���include 11-218-e�QUESTION  ITU-R  218/11*

TECHNICAL  CHARACTERISTICS  OF  FEEDER  LINKS  TO  BROADCASTING�SATELLITES  OPERATING  IN  THE  12,  17  AND  21  GHz  BANDS



(1993)

Q. ITU-R 218/11

The ITU Radiocommunication Assembly,

considering

a)	that under the Radio Regulations, the Earth-to-space paths used for the feeder links between earth stations at specified fixed points and satellites used for services other than the fixed-satellite service (FSS) (including the broadcasting-satellite service (BSS), all the mobile-satellite services, all the radionavigation-satellite services, the meteorological-satellite service, and the Earth-exploration satellite service) are a part of the FSS;

b)	that the World Administrative Radio Conference (Geneva, 1979) (WARC-79) recommended that the ex-CCIR study feeder links for broadcasting satellites (see Recommendation No. 101 and Resolution No. 101 of the WARC-79);

c)	the need for ample information on the characteristics of feeder links for planning the BSS;

d)	that in the implementation of broadcasting-satellite systems, consideration must be given to all aspects of associated space operation service functions (tracking, telemetry, telecommand and ranging) in connection with the operation of broadcasting satellites;

e)	that in the implementation of feeder links serving the BSS, full consideration should be given to the operational requirements of that service;

f)	that Resolution No. 524 (WARC-92) calls upon the ex-CCIR (now ITU Radiocommunication Study Groups) to study the technical possibilities for improving the efficiency and flexibility of the Plans for the 12 GHz band in Regions 1 and 3;

g)	that a number of different FSS (Earth-to-space) bands including FSS (Earth-to-space) allocations either identified for or restricted to feeder link use by WARC-92 are potentially available for feeder links to future broadcasting satellites that use the bands allocated to the BSS at WARC-92,

decides  that the following Question should be studied

1	What are the most appropriate technical characteristics for feeder links for the BSS and what is the most appropriate method for utilizing the radio-frequency channels of the feeder links in the allocated bands; in particular, those characteristics which would be necessary to permit frequency assignments for different orbital positions to be made independently of each other?

2	Is there any consequent limitation on the orbital position resulting from other design features of the feeder-link earth station(s)?

3	What are the techniques that could be used in the feeder-link considerations which could result in an efficient flexible and economic design of the overall service?

4	What are the technical considerations which need to be considered in the choice of frequency for the feeder links relative to the downlink frequency?

	further decides

1	that the results of these studies should lead to an appropriate Recommendation by 1999.



���include 11-220-e�QUESTION  ITU-R  220/11

CHARACTERISTICS  OF  SYSTEMS  IN  THE  BROADCASTING-SATELLITE�SERVICE  (SOUND  AND  TELEVISION)  FOR  RECEPTION�BY  TRANSPORTABLE  AND  FIXED  RECEIVERS

(1993)

Q. ITU-R 220/11

The ITU Radiocommunication Assembly,

considering

a)	that broadcasting-satellite systems providing individual (“direct-to-the-home”) reception to fixed receivers are in widespread and growing use in industrialized countries using frequencies allocated both to the broadcasting-satellite service (BSS) near 12 GHz and to the fixed-satellite service (FSS) near 4 and 12 GHz;

b)	that broadcasting-satellite systems providing community reception have been in operation for many years in a number of both industrialized and developing countries using frequencies allocated to the BSS near 2.6 GHz;

c)	that other developing countries may find it desirable, either singly or in a regional grouping to establish a broadcasting-satellite system for either community or individual reception;

d)	that the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) provided additional frequency allocations for new satellite-broadcasting services such as wide RF-band HDTV to fixed receivers at frequencies near 17 and 21 GHz;

e)	that the rapid development of digital techniques for audio and video-bandwidth compression has dramatically improved the efficiency with which broadcasting-satellite systems can utilize the orbit and spectrum resource, making possible dramatic improvements in the capacity and cost per programme channel of existing and future broadcasting-satellite systems;

f)	that there is a perceived need for a publication that provides authoritative and comprehensive information on the technology for, and the design of other existing and future broadcasting-satellite systems, arranged systematically in tutorial fashion to make it accessible worldwide to members of the broadcasting and regulatory community who are not specialists in satellite broadcasting;

g)	that the Reports and Recommendations of the Radiocommunication Study Groups contain much of the material that would be needed for such a publication,

decides  that the following Question should be studied

1	What types of programme services and geographic coverage can broadcasting-satellite systems provide in comparison with alternative video and audio-broadcasting and distribution media?

2	What are the technical and operational characteristics of the major elements of a broadcasting-satellite system (feeder-link earth station(s), space segment, receiving system) and what are the economic factors associated with each element?

3	What broadcasting-satellite systems providing direct-to-home and/or community reception (either in BSS or FSS bands) are currently in operation and what new systems or system augmentations are in development and what are their technical and operational characteristics and performance capabilities?

4	What are the service requirements that must be specified in order to design an appropriate broadcasting-satellite system, e.g., service area, receiving system size, cost and siting constraints, number and type of programme channels, signal quality and availability objectives, need for conditional access?

5	What environmental factors must be taken into account within the service area, including man-made noise, interference sources, and propagation impairments?

6	What are the relevant regulatory provisions that must be taken into account in the system design, e.g., available frequency allocations, applicable coordination procedures and/or assignment plans, and their provisions for controlling harmful interference?

7	What are the technological alternatives and cost trade-offs to be considered in planning a system, including system architecture, availability of existing transponders, analogue and digital signal processing, multiplexing and modulation methods, feeder-link earth station transmitter and antenna choices, satellite antenna and transponder technology, ground receiving antenna and receiver technology, tracking, telemetry and control links?

NOTE 1 – Nearly all of the Reports and Recommendations concerning the BSS are relevant, in whole or part, to a response to this Question.

	further decides

1	that the results of the studies on this Question should be included in a Handbook. 

2	that the above studies should be completed by 1999.





���include 11-221-e�QUESTION  ITU-R  221/11

CHARACTERISTICS  OF  RECEIVING  SYSTEMS  IN  THE  BROADCASTING-SATELLITE SERVICE  (SOUND  AND  TELEVISION)



(1993)

Q. ITU-R 221/11

The ITU Radiocommunication Assembly,

considering

a)	the frequency allocations made to the broadcasting-satellite service (BSS) by the World Administrative Radio Conference (Geneva, 1979) (WARC-79) and the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92);

b)	that the characteristics of the ground receiving systems affect the capacity of both the orbit and the spectrum;

c)	that the choice of frequency bands to be used and the emission standards are of great importance in deciding the following characteristics of the receiving equipment:

–	figure-of-merit, G/T,

–	antenna gain pattern,

–	channel bandwidth,

–	reliability,

–	ease of control,

–	cost;

d)	that particular attention should be given to the receiver design, channel grouping and sharing criteria and their considerable influence on the implementation of Plans for the BSS (see Recommendation No. 712 of WARC-79);

e)	that the equipment used for community reception and individual reception may differ substantially in technical performance and cost;

f)	that some developing countries may be especially interested in the study of community reception;

g)	that the desired quality of reception and consequent system design parameters and standards for community reception of signals from broadcasting satellites are expected to be appreciably different from those for individual reception;

h)	that the possible use of new colour television systems, offering high-quality video and audio signals and also data channels, will require suitable reception techniques;

j)	that it may be desirable for the receiver to operate with more than one such system,

decides  that the following Question should be studied

1	What are the most suitable reception techniques to be used, taking into account the possible use of existing television receivers, both for individual and community reception?

2	What are the optimum characteristics of broadcasting-satellite systems (sound and television) for community and individual reception to provide economical coverage of the areas to be served within one country or a group of countries, taking into account the reception techniques identified in § 1?

3	What are the emission standards which would ensure the desired service at the lowest cost?

4	What are the power flux-densities required for community and individual reception with a view to specifying numerical values which will distinguish between these types of reception?

5	What are the optimum characteristics of receiving equipment, for individual and for community reception, in the frequency bands allocated to the BSS, taking into account:

–	the different modulation techniques for transmitting the vision and sound signals;

–	the need for sharing frequency bands and orbital arc with other satellite systems;

–	the cost of the equipment and its technical performance?

6	What is the interdependence of receiver design, channel grouping and sharing criteria, together with the effects of these factors on the operation of the BSS?

7	What measurement method should be used to determine the figure-of-merit of receiving systems, especially those intended for individual reception?

NOTE 1 – The studies on reception techniques should pay particular attention to parameters that may affect interference to or from other services.

NOTE 2 – See Reports ITU-R BO.473, ITU-R BO.632, ITU-R BO.810 and ITU-R BO.955 and Recommendation ITU�R BO.790. 

	further decides

1	that studies in response to this Question should focus on receivers using digital techniques for audio�broadcasting and HDTV with the objective of revising Recommendation ITU-R BO.790.

2	that the above studies should be completed by 1999.





���include 11-222-e�QUESTION  ITU-R  222/11

SATELLITE  ORBITS  AND  SPACE  STATION  TECHNOLOGY�FOR  THE  BROADCASTING-SATELLITE  SERVICE�(SOUND  AND  TELEVISION)

(1993)

Q. ITU-R 222/11

The ITU Radiocommunication Assembly,

considering

a)	that the choice of satellite orbit and the technology available for the design of the space station affect nearly all of the other characteristics of a broadcasting-satellite system, e.g., the RF bandwidth available for transmission, the e.i.r.p. of the feeder-link earth stations, the size of receiving earth station antennas, the number of satellites required for continuous coverage, the interval between satellite replacement, and the amount of interference caused to systems outside the intended service area;

b)	that the e.i.r.p. of space stations in the broadcasting-satellite service (BSS) are often high compared with those in the fixed-satellite service (FSS). The control of unwanted emissions into adjacent bands is an important requirement for such space stations,

decides  that the following Question should be studied

1	What are the most satisfactory satellite orbits for broadcasting from satellites, from the point of view of orbit and frequency-sharing, satellite power requirements, and a high angle of elevation at the receiving site?

2	What accuracy of attitude control can be achieved?

3	What maximum primary power is likely to be available to operate a transmitter in a satellite, and what other factors associated with the space environment operate to limit the power that could be developed in the transmitter at the various frequencies that might be used?

4	What gain, directivity and stability of orientation are attainable for satellite transmitting antennas at various frequencies?

5	What antenna technology is available to shape the transmitter and receiving antenna patterns both within the desired coverage area and in the sidelobe regions?

6	What is the probable working life of a satellite, bearing in mind that failure in accurate positioning or antenna orientation may shorten its useful life?

7	What technology is available for limiting coverage to specified geographic areas?

8	What reduction in the radiation of unwanted emissions from the satellite transponder can be achieved?

further decides

1	that this Question should lead to revision of Recommendation ITU-R BO.652.

2	that these studies should be completed by 1999.



���include 11-223-e�QUESTION  ITU-R  223/11*

PROTECTION  RATIOS  FOR  INTERFERENCE  STUDIES  AND  SYSTEM�PLANNING  IN  THE  BROADCASTING-SATELLITE  SERVICE�(SOUND  AND  TELEVISION)

 (1993)

Q. ITU-R 223/11

The ITU Radiocommunication Assembly,

considering

a)	that nearly all of the frequency allocations to the broadcasting-satellite service (BSS) are shared with other services;

b)	that the development of criteria for sharing with these services begins with a knowledge of the minimum acceptable ratio of desired-to-interfering signal power at the receiver input, i.e., the protection ratio, for the types of signals involved;

c)	that the several additional bands allocated to the BSS at the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum (Malaga-Torremolinos, 1992) (WARC-92) greatly increased the number of combinations of desired and interfering signal that must be considered in sharing studies and system planning;

d)	that new test conditions and measurement procedures may be needed to determine appropriate protection ratios for some of the new signal combinations,

decides  that the following Question should be studied

1	What are the most important combinations of desired and interfering signals for which protection ratio data is needed?

2	What new test conditions and measurement procedures are needed to determine protection ratios for these combinations?

3	What are the values of protection ratio for these signal combinations?

4	What are the protection ratio values required for non-standard combinations of signals not addressed in Radio Regulations Appendices 30 and 30A and what are their criteria for application?

	further decides

1	that the answer to § 2 should be used to revise Recommendation ITU-R BO.600 by 1996.

2	that the answer to § 3 should be used to revise Recommendation ITU-R BO.792 to cover new signal combinations arising from the introduction of digital techniques into the 12 GHz band by 1996.

3	that the answer to § 3 should also permit the drafting of new Recommendations providing authorization protection ratio data for sharing studies in the new BSS (sound) allocations in the range 1-3 GHz and in the new BSS (HDTV) bands at 17 and 21 GHz by 1998.

4	that these studies should be completed by 1999.

�

��include 11-224-e�QUESTION  ITU-R  224/11*

SIMULTANEOUS  TRANSMISSIONS  OF  TV  PROGRAMMES  ON  BSS�AND  FSS  SERVICES  FROM  A  MULTISERVICE  SPACE  STATION

(1993)

Q. ITU-R 224/11

The ITU Radiocommunication Assembly,

considering

a)	that further investigations on the optimum use of the available spectrum from broadcasting-satellite services (BSS) are needed;

b)	that some satellite systems may wish to provide TV transmissions in a simultaneous manner using frequencies allocated to the BSS and fixed-satellite service (FSS) in adjacent bands;

c)	that it would be convenient to provide these services under uniform conditions;

d)	that some adjustments in the technical parameters characterizing each of the services could be required;

e)	that Radio Regulation (RR) No. 836 on the allocation of the band 11.7-12.2 GHz to the FSS (space-to-Earth) in Region 2 permits the use of transponders in this service to be used for broadcasting-satellite emissions;

f)	that the use of FSS bands to transmit TV programmes can be used as an interim step to accommodate the needs of administrations in Regions 1 and 3 before modernization of the World Administrative Radio Conference for the Planning of the Broadcasting-Satellite Service (Geneva, 1977) (WARC BS-77) Plan takes place;

g)	that there are difficulties for administrations when using the WARC BS-77 Plan assignments on multiservice payloads,

decides  that the following Question should be studied

1	What are the most suitable BSS and FSS frequency bands to provide simultaneous TV programmes from a multiservice spacecraft?

2	What types of TV emission characteristics would be the most appropriate in order that the viewer will not notice a significant quality difference between TV programmes transmitted in the two services?

3	What are the most appropriate service objectives (e.g., quality, availability) for TV programmes transmitted in adjacent BSS and FSS frequency bands, in order to standardize the reception quality?

4	What would be the optimum technical parameters for space and receiver earth stations (e.g., polarization, satellite power, energy dispersal, receive antenna characteristics) to meet both service requirements and RR provisions applicable to each frequency band (FSS, BSS)?

	further decides

1	that the results of these studies should be available in the form of Recommendations by 1999.

���include 11-225-e�QUESTION  ITU-R  225/11

OVERALL  COORDINATION  OF  THE  TECHNICAL  CHARACTERISTICS�AND  ASSOCIATED  TEST  METHODS  FOR  THE  SEPARATE�PARTS  OF  THE  TELEVISION  SIGNAL  CHAIN

(1993)

Q. ITU-R 225/11

The ITU Radiocommunication Assembly,

considering

a)	that the technical performance of a television service is determined by the performance of all the separate parts of the signal chain;

b)	that television signals are being originated and processed within studio centres in both composite- and component-coded form;

c)	that such signals may exist in both analogue and digital form;

d)	that both 16:9 and 4:3 picture aspect ratios may be employed;

e)	that high-definition television systems use new scanning standards;

f)	that new television broadcasting systems are being proposed, some analogue, some digital, some composite and some component;

g)	that television signals will increasingly be scrambled for conditional access;

h)	that in consequence of these various factors it will be necessary for conversions to be carried out at certain points in the signal chain and that such conversions may introduce impairments; 

j)	that bit-rate reduction techniques are being applied in recording, point-to-point transmission and in emission, and may also cause impairments;

k)	that it is therefore likely that the signal processes that may be carried out in one part of the signal chain will influence what processes are permissible in other parts of the chain;

decides  that the following Question should be studied

1	How should the technical characteristics of the different parts of the signal chain be coordinated so as to ensure that the overall technical performance will satisfy the service objectives?

2	How should the test requirements and test methods used in the assessment of equipment or systems be coordinated to enable the performance of the signal chain as a whole to be established?

further decides

1	that the results of the above studies should be addressed to:

–	update an existing Recommendation(s);

–	prepare a new Recommendation(s);

2	that the above studies should be completed by 1999.

���include 11-226-e�QUESTION  ITU-R  226/11*

EXTREMELY  HIGH-RESOLUTION  IMAGERY



(1993)

Q. ITU-R 226/11

The ITU Radiocommunication Assembly,

considering

a)	that TV technology at a number of levels of quality may find applications in both broadcast and non-broadcast services;

b)	that the Radiocommunication Sector, is studying a range of TV systems for broadcast uses;

c)	that in some applications (for example: computer graphics, printing, motion pictures) an extremely high resolution is expected;

d)	that studies on digital image architecture are being conducted in some organizations,

decides  that the following Question should be studied

1	What kind of approach should be taken to realize such an extremely high-resolution imagery system for broadcasting and non-broadcasting applications?

2	What features such a system should have to allow for future applications in broadcasting and to assure harmonization between different applications?

3	What kind of parameters should be determined for these systems, such as in program origination, transmission and display terminals?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



�� �include 11-230-e�QUESTION  ITU-R  230/11

ACQUISITION  AND  RECOVERY  TIMES�IN  DIGITAL  TELEVISION  ENCODING

(1993)

Q. ITU-R 230/11

The ITU Radiocommunication Assembly,

considering

a)	that bit-rate reduction codecs are being increasingly used in the television signal chain;

b)	that the algorithms used in such codecs are becoming increasingly complex;

c)	that the decoders contain a number of functions which have to be synchronized to the incoming bit stream;

d)	that for economy in the use of the available bit rate the synchronizing information should be sent relatively infrequently;

e)	that as a result, when the incoming bit stream is disturbed, the decoder may take a significant time to re-synchronize;

f)	that similarly, the decoder may take a significant time to acquire a signal when switching between sources;

g)	that acquisition and recovery times are accumulated when codecs are cascaded,

decides  that the following Question should be studied

1	What are the factors influencing acquisition and recovery times in television bit-rate reduction codecs?

2	How can acquisition and recovery times be minimized?

3	What are the acceptable values of acquisition and recovery times applicable in the various parts of the television chain?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



���include 11-231-e�QUESTION ITU-R 231/11

DIGITAL  HDTV  STUDIO  INTERFACES

(1994)

Q. ITU-R 231/11

The ITU Radiocommunication Assembly,

considering

a)	that Recommendation ITU-R BT.601 has established the basis for digital coding standards for television studios both in countries using the 525-line system and in those using the 625-line system and that studies are proceeding on the additional standards for high-definition and enhanced quality television;

b)	that the practical implementation of Recommendation ITU-R BT.709 requires definition of the details of various studio interfaces and the data streams traversing them;

c)	that such interfaces should, as far as possible, take advantage of the features already included in Recommendation ITU-R BT.656;

d)	that it is desirable that interfaces be defined both in parallel and serial forms, for electrical as well as optical bearers;

e)	that it is desirable to investigate whether the specification should cover the possibility of conveying sound or any other ancillary signals through the interface, and should also address the need for synchronizing reference signals;

f)	that digital television signals produced by these interfaces may be a potential source of interference to other services and due notice must be taken of No. 964 of the Radio Regulations,

decides  that the following Question should be studied

1	What parameters are necessary to define standard digital interfaces for the signal sets covered by Recommendation ITU-R BT.709, in both parallel and serial forms?

2	What parameters are necessary to define compatible optical fibre digital interfaces?

3	What are the parameters necessary to specify transport synchronizing signals?

4	What ancillary signals are required to be carried across the interfaces with the video signals, and what are the parameters necessary to define standards for these signals?

5	What provisions are required for the associated digital sound channels?

6	Should the parallel and serial digital interfaces have features in common with the corresponding aspects covered by Recommendation ITU-R BT.656?

NOTE 1 – See Recommendations ITU-R BT.709, ITU-R BT.601, ITU-R BT.656, ITU-R BT.799, ITU-R BT.1120 and Report ITU-R BT.2003.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



���include 11-232-e�QUESTION  ITU-R  232/11* 

INTERACTIVE  TELEVISION  BROADCASTING  SYSTEMS  

(1994)

Q. ITU-R 232/11

The ITU Radiocommunication Assembly,

considering

a)	the progress in information processing and transmission technologies;

b)	the rapid progress towards enhanced and digital television delivery systems using terrestrial, cable, satellite and network channels;

c)	the need within such systems for interactivity for a variety of purposes; 

d)	the development of transmission methods suitable for use in receiving from viewers return information related to the programme material (vision, sound and data);

e)	the large number of domestic receivers likely to be impacted by the adoption of interactive services,

decides that the following Question should be studied

1	What are the possible channels to return data from the receiver to the broadcaster and other users of such data for different reception media (e.g. cable, common antenna, terrestrial or satellite reception)?

2	What interactive services are likely to be needed and what are the requirements for the return data channel?

3	What are the appropriate management methods and modulation/transmission techniques for such channels?

4	For the systems using radio-reception, what allocated frequencies may be best suited and what are the planning objectives for such return channels?

5	What possibilities exist for the harmonious use of other available data communications channels (e.g. switched network, PCS, LEOS etc.) to provide the return channel for interactive broadcasting?** 

further decides

1	that the results of the above studies should be addressed to the preparation of new Recommendation(s);

2	that the studies should be completed by 1999.

���include 11-233-e�QUESTION  ITU-R  233/11

UNIFIED  IDENTIFICATION  LABEL  FOR  INTERNATIONAL  EXCHANGE�OF  TELEVISION  RECORDINGS  AND  FILMS  FOR  TELEVISION

(1994)

Q. ITU-R 233/11

The ITU Radiocommunication Assembly,

considering

a)	that Recommendation ITU-R BR.408 specifies minimum programme information to be provided with recorded audio tapes; Recommendation ITU-R BR.469 specifies minimum information to be provided with analogue television tapes and gives an example of suitable labels; Recommendation ITU-R BR.779 specifies minimum information to be provided with digital television tapes; Recommendation ITU-R BR.265 specifies minimum information to be provided on the identification leader of films;

b)	that the minimum information specified for those different recordings is not always homogeneous, either in its content or in its presentation;

c)	that modern methods used in the production, broadcasting and storage of television recordings (and of film) increasingly rely on automatic equipment and machine-readable identification of recording content (e.g. bar-coded information);

d)	that at present most broadcasters operate with their own identification method for recording content, and most manufacturers of automatic broadcast equipment implement their own machine-readable identification method;

e)	that the specification of a unified identification method for recording content would ease international programme exchange, and, if the unified information were machine-readable, it could potentially be ported to existing in-house identification methods by means of simple computer software,

decides  that the following Question should be studied

1	What is the essential information on programme content to be provided with recorded television tapes, and films intended for international programme exchange?

2	How should that information be provided (e.g. by means of:

–	a programme sheet placed in the recording box;

–	a label fixed to the recording box;

–	a label fixed to the tape reel or cassette;

–	a combination of the above)?

3	How could that information be formatted to be provided in machine-readable form?

4	Which machine-readable method should be recommended for this application?

5	How could the essential programme information provided in machine-readable form on internationally exchanged tapes and films, be correlated to similar information currently used by broadcasters for in-house automated operation and archives?

�further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that Recommendations adopted in response to this Question should preferably be aligned with those adopted in response to Question ITU�R 214/10;

3	that the above studies should be completed by 1999.



�QUESTION ITU-R 234/11

SUBJECTIVE ASSESSMENT OF STEREOSCOPIC TELEVISION PICTURES

(1995)

The ITU Radiocommunication Assembly,

considering

a)	that stereoscopic television has been identified as a potentially attractive type of service and is the subject of Question 48/11;

b)	that work, detailed in Report ITU-R BT.312, has been carried out in a number of countries on stereoscopic television systems;

c)	that digital processing and transmission systems will facilitate the introduction of services based on stereoscopic television pictures;

d)	that it is highly desirable to have standard methods of measuring the subjective quality of such stereoscopic pictures in order to compare results obtained in different places;

e)	that subjective procedures appropriate for monoscopic television pictures may be inapplicable to stereoscopic television pictures;

f)	that subjective evaluation of stereoscopic pictures is considerably more complex than that of monoscopic pictures,

decides that the following Question should be studied

1	What procedures, including the viewing conditions, the rating scale and the processing of the results, are appropriate for the subjective evaluation of stereoscopic pictures?

2	What types of display systems would be the most appropriate for subjective assessment of stereoscopic pictures?

3	What is the relative influence of the various physical parameters of the stereoscopic television pictures on the subjective quality of the displayed programme and on the possible fatigue of the observers?

4	What are the test materials necessary for these assessments?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s)

2	that the studies should be completed by 2001.



�QUESTION ITU-R 235/11

DIGITAL CODING AND COMPRESSION OF STEREOSCOPIC TELEVISION PICTURES 

(1995)

The ITU Radiocommunication Assembly,

considering

a)	that stereoscopic television has been identified as a potentially attractive type of service;

b)	that work on stereoscopic television, detailed in Report ITU-R BO.215-5, is already being carried out in a number of countries;

c)	that digital processing and transmission systems will facilitate the introduction of services based on stereoscopic television;

d)	that digital stereoscopic television systems should be compatible with digital monoscopic television transmission, and emission systems for SDTV, EDTV and HDTV for broadcasting by terrestrial, satellite and other media;

e)	that stereoscopic television services should be compatible with monoscopic television receivers;

f)	that stereoscopic television services should be provided within the same channel bandwidths and spectrum allocations as used for monoscopic services,

decides that the following Question should be studied

1	What are the appropriate signal processing techniques for the efficient digital coding and compression of stereoscopic television pictures?

2	What is the increase in the bit rate required as compared to a monoscopic service in order to transmit the additional information to form the stereoscopic picture? 

3	What steps must be taken to ensure that the subjective quality of the compatible monoscopic television picture is not degraded by the presence of the stereoscopic information?

further decides

1	that the results of the above studies should be included in Recommendation(s);

2	that the above studies should be completed by 2001 at the latest.

�Question ITU-R 236/11

USER REQUIREMENTS FOR ELECTRONIC NEWS GATHERING (ENG)

(1995)

The ITU Radiocommunication Assembly,

considering

a)	that Electronic News Gathering (ENG) crews must be able to operate in all parts of the world, and in all venues where a news event breaks;

b)	that news coverage produced by ENG crews must be delivered to the appropriate television facility, which is often remote from the area where the crews operate;

c)	that delivery of news coverage may be effected, depending on circumstances:

-	by physical delivery of recorded ENG videocassettes,

-	by transmission of the signal over portable microwave links,

-	by injection of the signal in a switched telecommunication network,

-	by satellite transmission;

d)	that the user requirements specific to ENG operation in terms of:

-	received picture quality,

-	received sound quality,

-	number of sound channels,

-	transmission channel reliability,

-	equipment size and weight,

-	talkback facilities, etc.,

are often different from those that apply to normal television contribution transmission, and they are peculiar to the operating environment of ENG;

e)	that such user requirements are generally independent from the delivery method used,

decides that the following Question should be studied

1	What are the user requirements peculiar to ENG operation, in terms of:

-	received picture quality,

-	received sound quality,

-	number of sound channels,

-	transmission equipment size, weight, power consumption, reliability, etc.,

-	talkback facilities, etc.?

2	Which are the technical means to be recommended in order to meet the user requirements peculiar to ENG operation?

3	How do those user requirements translate in terms of expected performance in the delivery of ENG news coverage:

-	by physical delivery of recorded ENG videocassettes,

-	by transmission of the signal over portable microwave links,

-	by injection of the signal in a telecommunication network,

-	by satellite transmission (SNG)?

NOTE 1 - Close cooperation with Study Groups 4, 9 and 10, and ITU-T Study Group 9 will be required in the study of this Question, which should be brought to their attention.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



�QUESTION ITU-R 237/11

DATA STRUCTURE AND REQUIREMENTS FOR MULTIMEDIA-HYPERMEDIA �BROADCASTING SERVICES*

(1995)

The ITU Radiocommunication Assembly,

considering

a)	that digital broadcasting transmission channels (satellite, terrestrial and cable) are being developed;

b)	that compression technology of video and audio signals is now finding applications (e.g. JPEG, MPEG);

c)	that the multimedia-hypermedia applications composed of video, audio, still-pictures, text, graphics, etc., have been developed in the fields of communication and computers;

d)	that various teletext and other data services have been in operation in a lot of countries;

e)	that there are opportunities to introduce new types of data broadcasting;

f)	that standardization of the data structure of multimedia information to establish the Multimedia/Hypermedia Evaluation Group (MHEG), Hyper ODA, is progressing in IEC/ISO;

g)	that the multimedia-hypermedia data structures may have application for broadcasting and for ancillary data services for television and sound broadcasting,

decides that the following Question should be studied

1	What data structure is suited to convey multimedia-hypermedia information through the transmission channels designed for television, sound and integrated broadcasting?

2	What characteristics needed for multimedia-hypermedia should be identified to increase the flexibility of systems designed initially for television and sound broadcasting?

3	What multimedia-hypermedia data structures might be suitable for providing ancillary information capacity for television or sound programme services?

4	What are the requirements for exchange of multimedia-hypermedia data between broadcasters and other information media?

further decides

1	that the results of the above studies should be addressed to prepare new Recommendation(s);

2	that the studies should be completed by 2001.

�QUESTION ITU-R 238/11

TELEVISION RECORDING FORMAT FOR LONG-TERM�PROGRAMME ARCHIVes

(1995)

The ITU Radiocommunication Assembly,

considering

a)	that broadcasters and programme providers find it increasingly urgent to select a modern television recording format to be used for long-term archives of their vintage programmes;

b)	that it would be ideal if a single television recording format could be identified, that meets the long�term archival requirements of all users, and could then be universally adopted;

c)	that, as a first step, it is necessary to establish a list of the criteria on which the choice of a television recording format for long-term programme archives should be based;

d)	that, in establishing this list of criteria, consideration should be given to:

-	the choice between tape and disc television recording;

-	the choice between digital and analogue television recording;

-	the expected future life of the recording format equipment;

-	the expected future shelf-life of supports (tapes of discs) recorded in the selected format;

-	the picture and audio quality needed for archival, in relation to future programme uses;

-	the interest to preserve some uniformity, if possible, among recordings in broadcasters' long-term, medium-term and short-term archives;

-	other, non-technical elements such as comparison of purchase and ownership cost of recorders,

decides that the following Question should be studied

1	Which are the requirements that should be met by television recording formats to be recommended for the long�term archives of programmes?

2	Which single television recording format, if any, can be recommended for universal use long�term archives of programmes?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 2001.

�QUESTION ITU-R 239/11

RECORDING OF TELEVISION PROGRAMMES FOR INTERNATIONAL EXCHANGE

(1995)

The ITU Radiocommuncation Assembly,

considering

a)	that the exchange of television programmes is very important and extensive and it should be taken into account;

b)	that international standardization of the media and of the recording formats used for programme exchange offers both economical and operational advantages;

c)	that the alignment of operational practices used in connection with the recording and play�back of television programmes is highly desirable,

decides that the following Question should be studied

1	Which recording media are suited for the international exchange of television programmes?

2	Which recording formats offer the greatest advantages for use in the international exchange of programmes?

3	Which operational practices should be recommended to ease the international exchange of programmes?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 2001.



�QUESTION ITU-R 240/11

USE OF CINEMATOGRAPHIC FILM IN TELEVISION

(1995)

The ITU Radiocommunication Assembly,

considering

a)	that cinematographic film is widely used by broadcasters for transmission of programmes;

b)	that the international exchange of television programmes is greatly eased by agreed standards for the programmes recorded on film;

c)	that film is a medium that can be used regardless of the television standard used;

d)	that cinematographic film is also a very important medium for the recording of HDTV programmes,

decides that the following Question should be studied

1	Which parameters should be standardized for the material recorded on the film to secure a reliable exchange of programmes?

2	Which operational practices should be recommended to ease the international exchange of programmes on cinematographic film?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 2001.



�Question itu-r ITU-R 241/11

INTERACTIVE SATELLITE BROADCASTING SYSTEMS�(TELEVISION, SOUND AND DATA)�, �

(1995)

The ITU Radiocommunication Assembly,

	considering

a)	the progress in information processing, storage and transmission technology;

b)	the development of advanced broadcasting transmission channels (cable,satellite master antenna, terrestrial relay, or direct satellite reception);

c)	the development of enhanced and digital television systems using these channels;

d)	the need within such systems of interactivity for a variety of purposes;

e)	the increasing opportunities to introduce new types of data broadcasting;

f)	the development of transmission methods suitable for use in receiving from viewers return information related to the programme material (vision, sound and data);

g)	the large number of domestic receivers likely to be impacted by the adoption of interactive satellite services and the resulting need for a common world-wide system architecture,

	decides that the following Question should be studied

1	What are the possible methods and channels  for interactive satellite broadcasting systems received through cable, satellite master antenna, terrestrial relay, switched network or direct satellite reception?

2	What interactive services (or near-interactive services) are likely to be needed and what are their requirements for the return channel?

3	What are the appropriate management methods and techniques that could be employed for such return channels (e. g., switched network, PCS, LEOs, satellite links, SMATV, etc.)?�

4	What methods could be adopted to utilise existing frequency band allocations for such return data channels, in order to achieve conservation of resources required?

5	What are the commonalities for such return data channels with those being adopted for other interactive television broadcasting systems?

6	What possibilities exist for the world-wide adoption of common return channel capabilities to operate under different transmission media and what technical parameters for return data channels are appropriate in various types of interactive satellite broadcasting systems?

7	What characteristics needed for interactive satellite services should be identified to increase the flexibility of such systems?

	further decides

1	that the results of the above studies should be coordinated with Radiocommunication Study Group 10 and Standardization Study Group 9;

2	the results are to be used in preparation of new Recommendations concerning the satellite transmission return path characteristics, possibly in conjunction with other Working Parties dealing with related topics;

3	that the studies should be completed by 1999.

�Question ITU-R 242/11* 

USE OF TELEVISION DISC RECORDING IN BROADCASTERS' OPERATION

(1995)

The ITU Radiocommunication Assembly,

considering

a)	that digital television disc recording is being increasingly used for some applications in broadcasters' operations;

b)	that such technology can provide operational benefits in those cases where prompt random access to various parts of the recorded programme is necessary;

c)	that however it presently offers reduced programme capacity, in terms of bit storage, when compared to magnetic tape recording; consequently recourse if often made to heavy bit-rate reduction when digital television disc recording is used for broadcasters' applications;

d)	that it has been determined that heavy bit-rate reduction must be used with great caution in television programme production, to avoid the risk that the concatenation of several such processes on the production chain may adversely affect programme picture and sound quality;

e)	that the use of bit-rate reduced signals in some pieces of equipment in the television production chain may prompt some operators to also use it for intra-plant and inter-plant connections, as a replacement for the digital interfaces specified in Recommendation ITU-R BT.656,

	decides that the following Question should be studied

1	which are the applications where digital television disc recording may be used with advantage in broadcasters' operations;

2	what is the television bit-rate reduction factor that should preferably never be exceeded in such applications, in order to preserve programme picture and sound quality;

3	how should the bit-rate reduction algorithms preferably be related to each other, if several algorithms are used for digital television disc recording and for other processing along the television chain;

4	if the use of television bit-rate reduction were to be extended to intra-plant and inter-plant interfaces, as a replacement for the digital television interfaces standardised in Recommendation ITU-R BT.656, should this practice be encouraged or discouraged, and why?

�further decides

that a draft new Recommendation providing answers to this Question should be developed in the 1995-1996 time frame.

1	That the results of the above studies should be included in (a) Recommendation(s);

2 	That the above studies should be completed by 2001.

NOTE 1- Cooperation with Working Party 11B is necessary in the study of this Question.

��QUESTION ITU-R 243/11

ENHANCEMENT OF CONVENTIONAL ANALOGUE TELEVISION

(1996)

The ITU Radiocommunication Assembly,

considering

a)	that there are methods for enhancing the television received images without requiring changes to existing receivers including:

�	origination with progressive scanned or high definition television (HDTV) images down-converted to interlaced conventional standards,

�	prefiltering,

�	improved colour encoding;

b)	that enhanced analogue television systems such as PALplus and EDTV II would also benefit from improved picture source material;

c)	that larger and wide-screen television receivers including those which provide facilities to select a “blow up” mode would benefit from any resolution enhancement in the transmitted signals,

	decides that the following Question should be studied

1	What standards should be recommended for the enhancement of analogue television signals used for international exchange and emission which will improve the quality of the perceived images on conventional analogue television receivers?

	further decides

1	that the results of the above studies should be included in (a) Recommendation(s).

2	that the above studies should be completed by 1999.



�question ITU�r 244/11* 

frequency requirements for electronic news gathering

(1996)

The ITU Radiocommunication Assembly,

considering

a)	that electronic news gathering (ENG) using portable or transportable equipment is used to support broadcast operations and provides a valuable method of transmission for the rapid acquisition of news for broadcasting;

b)	that different frequency bands are currently used in different countries for ENG in the terrestrial, fixed and mobile service allocations;

c)	that the harmonization of the spectrum requirements for ENG would provide greater efficiencies in spectrum usage and equipment interoperability;

d)	that such harmonization can only be achieved when the technical and operational characteristics of ENG links are investigated further;

e)	that the use of such links may give rise to sharing difficulties within these bands with existing services which must be protected,

	decides that the following Question should be studied

1	What are the frequency requirements for ENG links?

2	What are the most suitable frequency bands for the operation of ENG links?

3	What are the technical and operational factors affecting the choice of frequency bands for ENG links?

4	What sharing criteria should be recommended to ensure compatibility with other 	services sharing the same band?

5	Whether it is possible to identify a preferred ENG designation worldwide,

	further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above Question be studied in close liaison with Radiocommunication Study Groups 8 and 9;

3	that the above studies should be completed by 1999.



�Question ITU-R 245/11*

Use of CD-ROM programme material for television broadcasting

(1996)

The ITU Radiocommunication Assembly,

considering

a)	that CD-ROM is fast gaining widespread application as a support for multimedia programme material;

b)	that programme material recorded on CD-ROMs, be it moving pictures, still pictures, audio or data, may conceivably need to be integrated in broadcast television programmes and possible broadcast interactive application;

c)	that the picture, sound and data coding standards used in CD-ROMs have been dictated by their expected applications on personal computers, and some of them may be inadequate in terms of subjective picture or sound quality, or inappropriate in terms of video or audio coding specifications, for the programme material to be used for broadcasting,

decides that the following Question should be studied

1	Which coding standards used in CD-ROMs for moving pictures, still pictures, sound and data provide sufficient subjective picture and sound and data quality to allow the encoded programme material to also be integrated in programmes intended for broadcasting?

2	Which transcoding algorithms should be recommended to allow programme material on CD�ROMs to be integrated in programmes intended for broadcasting, if any transcoding is needed?

3	Which operating practices should be recommended for broadcast applications of CD�ROMs?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.



�QUESTION ITU�R 246/11* 

RECORDING OF TELEVISION PROGRAMMES FOR DELAYED RE-BROADCASTING AT REGIONAL CENTRES

(1996)

The ITU Radiocommunication Assembly,

	considering

a)	that in the near future television programmes will be broadcast in digital form;

b)	that it is left to the individual broadcaster to select one of the compression options defined within MPEG-2 MP@ML  for transmission of either a single programe or a programme multiplex;

c)	that in some countries such signals are received  and recorded for delayed re-broadcast;

d)	that prior to re-broadcasting, a limited degree of postprocessing may have to be applied to the programme or selected programmes within the programme multiplex, e.g. for the insertion of local programme material and advertising,

	decides that the following Question should be studied

1	What are the mechanisms that would allow the storage of such signals on existing tape formats?

2	What are the requirements for a future digital tape recording format which would allow the recording and replay of the received digital programme or programme multiplex?

	further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.





�QUESTION ITU�R 247/11

ACCESS TO ORBIT AND SPECTRUM RESOURCES FOR THE BROADCASTING SATELLITE SERVICE AND THE FIXED SATELLITE SERVICE «DIRECT�TO�HOME» APPLICATIONS

(1996)

The ITU Radiocommunication Assembly,

considering

a)	that Resolution 18 (Kyoto, 1994) requested the ITU-R to conduct a review of the ITU’s frequency coordination and planning framework for satellite networks;

b)	that the Radiocommunication Advisory Group (RAG) established Working Group WGRAG1 to identify the major issues to be considered in this review;

c)	that § 6 of the report of the first meeting of the WGRAG1 (Document WGRAG1/10 (Rev.1), 7 April 1995) set forth a number of questions related to the establishment and use of Plans for bands allocated to the broadcasting-satellite service (BSS) and fixed-satellite service (FSS) as a means for implementing the principle of equitable access to orbit and spectrum resources;

d)	that § 7 of the same report notes the extensive use of non-planned FSS bands for “direct-to-home (DTH) services” and raises questions regarding the distinction between the BSS and FSS and the possible revision of the regulatory provisions applicable to these services;

e)	that, in accordance with Resolution No. 524 of the World Administrative Radio Conference for Dealing with Frequency Allocations in Certain Parts of the Spectrum, Malaga-Torremolinos, 1992 (WARC-92), the existing Appendices 30 and 30A Plans of the Radio Regulations (RR) for the BSS in the 12 GHz bands in Regions 1 and 3 will be reviewed at the World Radiocommunication Conferences (WRC-95) and (WRC�97);

f)	that, in other bands allocated to the BSS, Resolution No. 507 of the World Administrative Radiocommunication Conference (Geneva, 1979), requires that “stations in the BSS shall be established and operated in accordance with agreements and associated plans adopted by world or regional administrative conferences... “;

g)	that, in particular, Resolution No. 528 (WARC-92) calls for such a conference for the planning of the BSS (sound) in the bands allocated to this service in the range 1-3 GHz, and Resolution No. 526 (WARC-92) advocates that a future world conference “develop regulatory provisions for BSS (HDTV) to ensure flexibility in the use of the bands 21.4�22.0 GHz in Regions 1 and 3 and 17.3�17.8 GHz in Region 2... “;

h)	that the necessary authority and expertise to study the technical, operational, and regulatory questions associated with the foregoing issues resides in Radiocommunication Study Groups 10 and 11,

decides that the following Question should be studied

1	What methods not already contained in the RR could provide a guarantee of equitable access to the orbit and improve the flexibility of this access?  How could the RR be modified to reflect these methods?

2	What are the pros and cons of revising the access approaches contained in Resolutions Nos. 33, 507 and Appendices 30/30A of the RR?

3	How should multi-service satellites be treated in the RR in the case of bands already planned?

4	How should provision be made for unforeseen uses after a guarantee of access is provided for foreseen uses?

5	What are the technical differences between BSS and FSS as a function of frequency or use, and should these differences continue to require differences in the methods of treatment of the two services in the RR?

NOTE 1 - These studies should be carried out in close liaison with Radiocommunication Study Group 4.

NOTE 2 - See Report ITU-R BO.2007.

further decides

1	that the results of the above studies should be included in (a) Recommendation(s).

2	that the above studies should be completed by 1999.

�

QUESTION ITU-R 248/11

HARMONIZATION OF METHODS FOR DELIVERY OF MULTICHANNEL�DIGITAL SERVICES TO THE HOME

(1997)

The ITU Radiocommunication Assembly,

considering

a)	the achievements in Study Group 11 in developing an integrated set of Recommendations related to digital terrestrial television broadcasting;

b)	the progress made in developing Recommendations on digital television multiprogramming by satellite;

c)	the imminent introduction of both satellite and terrestrial digital broadcasting systems;

d)	the need to clearly identify the advantages of a single common receiver for the various delivery media;

e)	the recommendations of the World Broadcasting Union in support of considering d), with a view to facilitate an economic introduction of digital broadcasting services in developing countries;

f)	that in order to achieve international exchange of programs and data services across different media boundaries it is necessary to agree upon a basic set of standards;

g)	that Recommendation ITU-R BT.1298 already identifies a set of basic elements of a worldwide Family System for Digital Terrestrial Television Broadcasting, which can be extended to multiple media technologies;

h)	that the digital methods for the delivery of multichannel services to the home over terrestrial and satellite broadcast channels, cable channels, via telephony services and recorded media are undergoing rapid development;

j)	that the various delivery media have different characteristics and require differing transmission solutions;

k)	the advantages of having the maximum number of shared parameters for the various source coding and support mechanism applicable to the various delivery media,

decides that the following Question should be studied

1	What basic set of standards should be recommended to achieve international exchange of programs and data services across the various media boundaries?

2	What coordinated approach should be followed in the development of the various delivery media for digital services?

�3	What elements of a basic set of standards should be standardized which includes:

–	multiple level compression and coding syntax for both video and audio;

–	program multiplex standard including:

–	standard for identification (Header/Descriptor);

–	electrical and mechanical interface at the data stream level,

together with their appropriate terminology for the various delivery media in a coordinated approach, e.g. by recommending common processing algorithms for the source coding and transport mechanism, headers and descriptors enabling a common receiver to identify and process a range of services having different characteristic, etc.,

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.

�

QUESTION ITU-R 249/11*

USE OF COMPUTER TECHNOLOGY IN TELEVISION �BROADCASTING APPLICATIONS

(1997)

The ITU Radiocommunication Assembly,

considering

a)	that the rapid increase of introduction of computer technologies in TV broadcasting applications;

b)	that digital techniques are in wide use and that video signals in digital form facilitate their processing by general purpose computer hardware;

c)	that general purpose computers are a potentially low-cost tool for processing video data;

d)	that different parameters are used in computer and television displays (e.g. pixels/line, field rate, aspect ratio, colorimetry and blanking);

e)	that there exist Recommendations for the digital representation of SDTV and HDTV signals (e.g. Recommendations ITU-R BT.601, 656, 709 and 1120);

f)	that the ITU-R is studying the harmonization of standards of TV systems for broadcast and non-broadcast use;

g)	that studies on digital broadcasting systems including interactive applications are being conducted in the ITU-R;

h)	that the harmonization of displays for both television and computers is being considered in some areas;

j)	that the use of improved TV displays is being considered at various levels of the computer industry;

k)	that the future television receiver will be designed to have intelligent features;

l)	that the studies on IRD (Integrated Receiver Decoder) terminals are being conducted in several standardization organizations;

m)	that computer systems have the possibility to use new broadcasting technology for future high�resolution image representations;

n)	that much image generation and processing software does not take into account the constraints of the analogue domain (e.g. bandwidth, rise time);

o)	that compatibility between TV broadcasting technology and computer systems would be preferable,

decides that the following Question be studied

1	What is the current situation regarding the use of computer technology in TV broadcasting applications?

2	What are the parameter differences between TV broadcasting technology and computer applications (e.g. display, processing speed, existing image file structures, aspect ratio and gamma)?

3	What are the practical and potential difficulties associated with the use of computer technology?

4	What are the problems arising from the use of computer technology in television image generation, processing and broadcasting?

5	What is the impact of the use of data networks to carry both computer data and real-and-non real time television signals?

6	What are the user requirements for networks and a generic file structure to facilitate the transfer of television image data between different computer systems?

7	What are the possibilities of harmonizing the essential parameters of computer and TV broadcasting technologies?

8	What areas in the application of computer technology outside the production process require further study and what programme of work is required?

9	In which areas are Recommendations required, to enable the interworking of computer and television systems?

10	What are the necessary liaisons with the IEC, the ISO, the ITU-T and the computer industry to ensure a coordinated implementation of the new technologies that are developed?

further decides

1	that the results of the above studies should be included in (a) Report(s);

2	that the above studies should be completed by 1999.

� QUESTION ITU-R 250/11

DIGITAL CODING FOR MULTI-PROGRAMME TELEVISION

(1997)

The ITU Radiocommunication Assembly,

considering

a)	that in digital broadcasting it is necessary to use the available channel capacity efficiently;

b)	that this may be achieved by multiplexing several programme signals on one channel;

c)	that special methods are required to ensure that the appropriate picture quality is obtained for each programme within the constraints of an overall total bit rate;

d)	that these special methods generally require a control system to regulate the functions of  the individual signal encoders and the multiplexer;

e)	that the specification of users’ requirements for multi-programme television is essential, including the needs of programme producers, broadcasters and network operator;

f)	that the coding methods should be compatible with those of existing and proposed digital television systems,

decides that, as detailed in the Work Plan in the Annex 1, the following Question be studied

1	What are the user requirements for multi-programme television systems?

2	What compatible coding methods can be recommended?

3	What associated encoder control system is necessary?

further decides

1	that the studies defined in § 1.1 above should result in a Recommendation by 1998;

2	that the studies defined in §§ 1.2 and 1.3 above should result in (a) Recommendation(s) by 1999. 

�Annex 1



Work plan for the production of recommendations�on coding for multi-program transmission

1	Introduction

In digital broadcasting it is highly desirable to use the available channel capacity in an effective way. In order to achieve this goal several programs are compressed and transmitted over a single channel. Normally the channel capacity will be divided among these programs in a fixed way. This means that a constant bit rate is used for each program. Due to the fact that the amount of bit rate required to obtain a desired picture quality depends on the picture content the method described above leads to the well-known behaviour that more complex material is encoded at a lower subjective quality than less complex material. This again suggests that a variable bit rate compression scheme allows for an effective usage of the channel capacity taking into consideration a given quality target either for each programme or for the complete bouquet of programmes that is transmitted in one channel. In order to control the variable bit rate compression scheme a control mechanism known as joint coding control has to be introduced. This technique has to be distinguished from the conventional statistical multiplexing. Statistical multiplexing based on "the law of large numbers" has been studied mainly for the application in ATM networks. When the number of sources is small, it is likely to have large overflow probability and total bit rate is likely to exceed the channel capacity, which results in data loss. To prevent the data loss, joint bit rate control is required so that the total bit rate should be within the channel capacity.

The MPEG-2 encoders available on the market today are designed to support a variable output data rate e.g. for SDTV material in the range between 2 Mbit/s and 15 Mbit/s. In a multi-program environment the data rates of several programs multiplexed can be jointly controlled in such a way that the desired picture quality of each program is achieved by using a variable bit rate encoding scheme. 

2	A joint coding control scheme

Under the assumption that the programs to be encoded use an MPEG-2 encoding scheme, the encoders already produce a variable output data rate that is smoothed in the output buffer of the system if a transmission over a fixed rate channel is desired. Instead of controlling the bit rate for each individual program, a joint coding control scheme provides a variable bit rate for each program under the assumption that the total bit rate of the system is constant and is in the optimum case the equivalent to the channel capacity. In order to control the total bit rate, the joint coding control adjusts appropriate encoding parameters according to a predefined control mechanism that works in the time domain. In order to achieve a bit allocation over the programs taking into account their complexities the same set of encoding parameters has to be used for all the programs. This method ensures that more complex programs will generate more data and will minimise the variance of the picture quality of the programs transmitted in the same channel.

This coding control scheme needs a bidirectional link between the encoders and the channel multiplexer. An example of such a control scheme is shown in Figure 1.
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figure 1

Schematic for a joint coding control system

Another example could have the coding control in a master encoder controlling other encoders at the same place thus avoiding a control link from the channel multiplexer to the encoders. However, this necessitates links between encoders.

3	Pros and cons of a multi-program transmission

The group discussed the pros and cons of  several aspects of such a new transmission control and tried to evaluate them as follows:

Pros:

•	effective usage of the available channel capacity for a given number of programs containing different complex contents.

•	the overall quality of a bouquet of programs will be increased compared to an encoding scheme that uses a constant bit rate scheme for each program.

�Cons:

•	the quality enhancement of more complex programs can lead to a quality reduction for less complex programs.

•	in the first example above a return channel from the channel multiplexer to the several encoders is necessary in order to set the encoding parameters and auxiliary data has to be sent from each of the encoders to the channel multiplexer. In the other example this information is exchanged between a master encoder and co-located encoders.

Further, some open questions have to be answered before a Recommendation can be specified:

Technical questions:

1)	an allocation of data to a certain program only relating to the complexity of the scene seems very unrealistic. Does the scheme still properly work if a lower and/or an upper limit for each of the programs is introduced?

2)	how can the network provider prevent that the total data rate exceeds the available channel capacity?

3)	what will happen if programmes leave the bouquet or new ones have to be brought in?

Non-technical questions:

1)	how can the quality of a program be defined and controlled under real-time conditions in order to get reliable information for the  rendering of account?

2)	are the program providers willing to pay for a certain quality of their programs and not for a maximum data rate?

4	Work Plan

In order to work towards a Recommendation related to multi-program transmission:

a)	user requirements have to be specified taking into account the views of program providers, broadcasters and network operators; and

	a Recommendation has to be written considering the given user requirements.

�question ITU-R 251/11

user requirements in the area of file management �and transfer protocols FOR TELEVISION RECORDING �IN PROGRAMME PRODUCTION

(1997)

The ITU Radiocommunication Assembly,

considering

a)	that programme content can be transferred either as a continuous stream or in the form of discontinuous files between different storage devices;

b)	that data can be transferred through local and wide area networks;

c)	that all transfers require a number of operations to identify the source and destination of the file or stream;

d)	that issues of file management, transfer protocols and data interconnection must therefore be considered;

e)	that common machine control interfaces are required to enable users to switch easily between storage devices of different suppliers,

decides that the following Question should be studied

1	Which are the file formats required for guaranteed and bounded (see Note 1) quality transfer?

2	What link protocols have to be employed (protocols for different classes of service, transfer mode commands, transfer initiation commands, transfer phase commands, the format of data being interchanged, number of bits per element, type of encoding scheme, synchronization information)?

3	What methods have to be applied to enable flow control (flow of data between two devices, avoidance of overflow of storage at the recorder etc.)?

4	What type of error detection and control has to be used?

5	What inter-layer commands are required?

6	What machine controls must be defined?

7	What platform independent command sets for file management are required?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1999.

NOTE 1- The term "Bounded quality" is used for a transfer method that is designed to move the payload from source to destination(s) but without the absolute certainty of true guaranteed delivery. Traditional analogue video is moved with bounded quality in an "asset play" method today. Also, payload data that is moved over the serial digital interface specified in Recommendation ITU�R BT.656 is moved in a bounded quality way. Usually, bounded-quality links are used to transport streamed, real-time content. "Guaranteed delivery" indicates that the entire payload will reach the destination without bit errors, barring a failure of the physical link.

� Question itu-r 252/11

Serial Data Transport mechanism FOR packetized data within a TELEVISION production STUDIO BASED ON, AND compatible with,�Recommendation ITU-R BT.656 

(1997)

The ITU Radiocommunication Assembly,

considering

a)	that programme content can be transferred either as a continuous stream or in the form of a discontinuous files between different storage devices;

b)	that the impact of new computer-based television equipment requires an interface which can transport computer-generated or compressed and associated data (in real-time or non-real-time) in packetized form;

c)	that such an interface should take advantage of existing interface infrastructure in television production based on Recommendation ITU-R BT.656;

d)	that issues of how to implement a transport mechanism for packetized data based on Recommendation ITU-R BT.656 must therefore be considered;

e)	that the transport mechanism should operate independently of the type of the payload;

f)	that the transport mechanism must be compatible with the specifications included in Recommendation ITU-R BT.656;

g)	that additional studies for application documents are required which specify the mapping of the payload (e.g. MPEG-TS, DV-DIF stream) into the transport mechanism,

decides

that the following Question should be studied

1	What are the user-requirements for an interface for the transport of packetized data by means of a serial interface based on Recommendation ITU-R BT.656?

2	What further protocols and application documents are required, i.e. specifications for the real-time and non-real time or faster than real time, transfer of compressed digital video signals over such a transport mechanism.

3	If required, what form of error detection and control has to be used?

further decides

1	that the results of the above studies should be included in (a) Recommendation(s);

2	that the above studies should be completed by 1998.

� Question ITU-r 253/11

Assessment and optimization of quality of colour �reproduction in Television

(1997)

The ITU Radiocommunication Assembly,

considering

a)	that in television the quality of colour reproduction is an important part of the overall quality of TV images and of the TV service itself;

b)	that it seems that in future broadcasters will continue to be interested in further enhancement of colorimetric quality of TV images; 

c)	that throughout the world, digital TV systems development is based on the transmission of the transport stream containing video, audio and data, where additional data contain service information which may be used for the enhancement of video, audio and data transmission in the light-to-light TV chain. It becomes possible to optimize the quality of colour reproduction by means of processing of the TV image at the near and far ends. Account can be taken of the signal processing in components of the TV chain, colorimetric characteristics of TV cameras and displays and viewing the conditions at both ends (and therefore light and colour adaptation of viewer) for any sequences, scenes, plots;

d)	that use of colour image statistics, human colour perception properties and appropriate colour appearance model will give an opportunity for further improvement of image compression that may lead to further bit stream rate reduction, and a decision should be made on basis of the trade off between the quality of colour reproduction and the degree of reduction of bit rate;

e)	that some receivers of the future may contain intelligence that will define the procedure for reaching exact colour reproduction from the point of view of the observer, that will correspond to maximum subjective colour image quality;

f)	that the optimum solution for colour optimization may be achieved with use of suitable colour appearance model; 

g)	that the problem of overall image quality evaluation includes the objective and subjective evaluation of colorimetric quality of TV images as important components;

h)	that the optimum solution to the problem of objective evaluation of colorimetric quality of TV images depends upon the choice of a suitable colour appearance model and the colour reproduction accuracy evaluation algorithm used;

decides that the following Question should be studied

1	What processing algorithms should be used for optimization of colorimetric quality of colour images and what will be the complexity of such algorithms and expedience of their use for different TV broadcasting applications?

2	What information is needed for colour reproduction optimization in light-to-light TV chain to be transmitted on transport bit stream?

3	What data rate must be used for additional data for the optimization of colorimetric quality of TV images at the receiving end?

4	What place in programme stream may be used for this additional data?

5	What will be the influence of the optimization of light-to-light colorimetric characteristics of TV chain upon the mechanisms of image compression?

6	What will be the influence of the use of optimization of light-to-light colorimetric characteristics of TV chain upon the optimum degree of image compression?

7	What should be the choice of a colour appearance model used in algorithms for the evaluation and optimization of colour image quality?

8	What should be the choice of criterion of colour image quality and a way of considering colour statistics of TV images and human colour perception properties?

9	In what a manner may the idea of optimization of light-to-light colorimetric characteristics of the TV chain optimization be used for other audio-visual services?

further decides

1	that the results of the above studies, as appropriate, should be included in a Report and (a) Recommendation(s);

2	that the above studies should be completed by the year 2000.

� question itu-r 254/11

adaptive image quality ENHANCEMENT in future tv systems

(1997)

The ITU Radiocommunication Assembly,

considering

a)	that digital TV systems are developed as a compromise between image quality and compression ratio with consideration of image statistics and characteristics of transmission and receiving equipment;

b)	that use of digital representation brings an opportunity to transmit additional information inside the digital TV signal, the use of which can control video signal processing characteristics or at the transmitting and receiving ends. The objective is to obtain maximum subjective quality of the reproduced image for any sequences, scenes, plots, the methods and parameters of image compression, source and reproducing devices' characteristics, the conditions of image viewing at both ends of the light-to-light TV path, with provision for their possible change;

c)	that the receiver of the future may contain intelligent element that can calculate necessary processing parameters for maximum image quality;

d)	that some suggestions for the processing of the image at the transmitting and receiving ends may be generated  at the transmitting end and transmitted for receiving equipment characteristics automatic use,

decides that the following question should be studied

1	What responses of the end-to-end TV chain may be adaptively controlled using information from the transmitting end?

2	What parameters and other information are needed for adaptive control of light-to-light characteristics of the TV chain?

3	What must be the data rate of additional data used for the adaptive control?

4	What location in the programme stream may be used for additional data used for the adaptive control parameters and recommendations transmission?

5	What are the influences of the adaptive control of light-to-light characteristics of the TV chain upon the mechanisms of image compression?

6	What will be the influence of the use of adaptive control of the light-to-light TV chain upon the optimum degree of image compression?

7	What are the possibilities of adaptive control of light-to-light characteristics of the TV chain in interactive TV services?

8	In what a manner can the idea of adaptive control of light-to-light characteristics of the TV chain be used for other audio-visual services?

further decides

1	that the results of the above studies, as appropriate, should be included in a Report and (a) Recommendation(s);

2	that above studies should be completed by the year 2000.

�

QUESTION itu-r 255/11

AUXILIARY SIGNALS FOR DIGITAL CODECS TO ASSIST�EDITING AND CASCADING 

(1997)

The ITU Radiocommunication Assembly,

considering

a)	that compression systems such as MPEG2, MP@ML, PP@ML, etc. will be widely used for production, distribution and delivery;

b)	that compression systems which use interframe coding can be difficult to edit in compressed form without returning to uncompressed forms;

c)	that cascading of interframe codecs with intermediate uncompressed forms can introduce impairments which will limit performance,

decides

that the following Question should be studied

1	What signals can be developed and standardized to assist the editing and the cascading of codecs for compressed television signals?

further decides

1	that the results of the above studies, as appropriate, should be studied in a Report and addressed to prepare new Recommendations;

2	that the above studies should be completed by the year 2003.
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* 	Studies in response to this Question are also of interest to Radiocommunication Study Group 10 and Telecommunication Standardization Study Group 9.

*	See Report ITU-R BT.1215.

	This Question should be brought to the attention of Telecommunication Standardization Study Group 9.

*	This Question should be brought to the attention of the Telecommunication Standardization Sector.

* 	See also Report ITU-R BT.940.

*	Contributions in response to this Question are of interest to Telecommunication Standardization Study Group 9.

*	This Question should be brought to the attention of Radiocommunication Study Group 10 and Telecommunication Standardization Study Group 9.

*	This Question should be brought to the attention of Radiocommunication Study Group 10 and Telecommunication Standardization Study Group 9.

* 	Contributions in response to this Question should be brought to the attention of Radiocommunication Study Group 1.

*	This Question should be brought to the attention of Telecommunication Standardization Study Group 9 and the International Electrotechnical Commission (IEC).

**	See Resolution No. 71 of the Plenipotentiary Conference (Nairobi, 1982).

*	This Question should be brought to the attention of Radiocommunication Study Group 4. 

*	This Question should be brought to the attention of Radiocommunication Study Groups 4, 7, 8 and 9.

*	This Question may be associated with the studies carried out under Question ITU-R 217/11.

*	This Question should be brought to the attention of Radiocommunication Study Groups 1, 4, 7, 8 and 9.

*	This Question should be brought to the attention of the International Electrotechnical Commission (IEC).

*	This Question should be brought to the attention of Radiocommunication Study Group 10 and the Telecommunication Standardization Sector.

* 	This Question should be brought to the attention of the International Organization for Standards (ISO), the International Electrotechnical Commission (IEC) and the Telecommunication Standardization Sector.

*	See Annex 1 of Recommendation ITU-R BT.798.

*	This Question should be brought to the attention of the International Organization for Standardization (ISO) and Telecommunication Standardization Study Group 9.

*	Work on this Question will be done in close cooperation between Radiocommunication Study Group 11 and Telecommunication Standardization Study Group 9 Working Parties and Task Groups that are dealing with digital television.

*	This Question should be brought to the attention of Radiocommunication Study Group 4.

*	This Question should be brought to the attention of Radiocommunication Study Group 4.

*	This Question should be brought to the attention of Radiocommunication Study Group 4.

*	This Question should be brought to the attention of the International Electrotechnical Commission (IEC), the International Organization for Standardization (ISO) and the Telecommunication Standardization Sector.

* 	This Question should be brought to the attention of the International Electrotechnical Commission (IEC), the International Organization for Standardization (ISO) the Telecommunication Standardization Bureau and to Radiocommunication Study Groups 8 and 9.

** See also Recommendation ITU-R M.687 and Recommendations ITU�T S.750, ITU�T S.751, ITU�T S.770 and ITU�T S.771.

* 	A multimedia-hypermedia service has the property of handling several types of representation media, such as video, audio, still pictures, text, graphics, etc., and has the ability to provide access to information by navigating across a multiplicity of nodes and links in highly interactive situations.

�	This Question should be brought to the attention of the International Electrotechnical Commission (IEC), the International Standardization Organization (ISO) and the Telecommunication Standardization Sector of the ITU and to Radiocommunication Study Groups 4, 8, and 9.

�	This Question should be studied in conjunction with Question ITU-R 101/11.

�	See also Recommendation ITU-R M.687 and Recommendations ITU-T 750, 751, 770 and 771.

* 	This Question should be brought to the attention of the International Electrotechnical Commission (IEC).

* 	This Question should be brought to the attention of Radiocommunication Study Groups 8 and 9.

*	This Question should be brought to the attention of the International Electrotechnical Commission (IEC) and of the IEC/ISO JTC 1.

* 	This Question should be brought to the attention of the International Electrotechnical Commission (IEC).

*	This Question should be brought to the attention of the International Standardization Organization (ISO), the International Electrotechnical Commission (IEC) and the Telecommunication Standardization Sector.
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