S4C Technical Requirements  - High Definition

HD transmission

For the near to middle future S4C does not foresee transmitting a service in HD. But in the long term this will almost certainly become a standard we will encompass. Hence the need to ensure that any high value HD program commissions we grant are technically optimum to protect our investment.

Progressive (p) versus interlaced (i)

The existing interlaced TV system is a legacy from an engineering necessity in the past. Better quality can be achieved by progressively scanned pictures which are now possible. So it is highly desirable to leave the old interlaced legacy behind when moving into the new HD standard. Modern large displays also handle progressive pictures far better as they are actually progressive displays internally. Graphics and text (rollers and crawls) are also much better portrayed on progressive rather than interlaced systems 

Therefore it is the aim that ultimately HD will use a progressive acquisition, post and transmission format as opposed to interlaced. This may finally become 1920x1080p50 (referred to as 1080p50) as transmission technology advances. This, although ideal for all types of HD program is not yet achievable due to the high bit rates required.  Thus in reality HD transmissions will start as 1080i25 and 720p50, and when the economics and technology support it, move to the ideal of 1080p50. 

Euro 1080 is transmitting using the 1080i25 (interlaced) standard at present. It has been stated that the future Sky HD channel will support both the 1920 x 1080i25 and 1280x720p50 modes (referred to as 1080i25 and 720p50 respectively) when it launches in 2006.

HD Production

In order to retain the best quality possible for HD masters, it is a sensible requirement that any future HD commissions be shot and post produced in as high a quality as possible. This would ideally be 1080p50. However, as already stated this is not practicable at present due to technical and budgetary constraints.  

The following table lists the key HD formats and S4C’s requirements relating to them. 

Format
S4C requirement
Usage guide

1280 x 720p50
Yes 
Sport/fast action till 1080p50 available

1920 x 1080i25
No


1920 x 1080p25
Yes
Drama /Docs, Film look

Varicam
Yes
Natural History

24P
No


1920 x 1080p50
Yes – future
For all material – in future

· The production format of choice for S4C will therefore be 1920x1080p25 for productions such as drama, documentary etc. that may wish to achieve a film look. This is progressive, and retains the highest resolution, at an acceptable bit rate.

· For sports and high speed action related programmes where a higher temporal resolution is beneficial, and until 180p50 is achievable, 720p50 will be our preferred acquisition format. This will achieve good movement portrayal (at the expense of ultimate resolution), at an acceptable bit rate.

· We wish to avoid wherever possible the use of any HD interlaced standards for acquisition.

· It is fully accepted that although equipment may not be available to do all these progressive formats yet, it will become available in the near future. Therefore it is important that S4C’s future preferences in this area are made known to all interested parties as early as possible. The above is therefore intended as a guide for those companies and individuals that have aspirations to produce HD programmes for S4C in future.

Supporting the above rationale is the fact that progressive pictures will convert to interlaced for transmission and display purposes where necessary, and will retain better quality than when interlaced is converted to progressive.

HD equipment is available for the formats of 1080i25, 1080p25, 720p50, and 720p25 (and the equivalent 30/60 frame rates).

In future, as HD equipment becomes technically more developed, and more cost effective, S4C’s requirement will move towards a 1080p50 progressive format for all HD acquisition. The decision on when this will happen will not be taken for some years from now, and reasonable notice of this intention will be given.

Throughout, the aim is to retain as high a quality on the final master as possible, within commercial realities.

Frame rates - 50 versus 60

Throughout the above, the frame rates have been stated as 50 or 25, the European standard. However, as much of the material co produced will be destined for sales to North America and Japan, they will be requiring the frame rate to be 60/30 (actually 59.94) so their standards will be 1080i30, 1080p30, 720p60, 720p30 and in future 1080p60 (equivalent to the European future 1080p50) 

Although this is not ideal for S4C’s purpose, commercial reality may dictate that S4C will have to accept a co production in a non-European frame rate. In this case S4C will be receiving a down converted Standard Definition (SD) 625i master for transmission, and a 60/30 frame rate HD master for archive. 

In future should it be transmitted in HD in the UK it may have to be converted from any of the HD 60/30 frame rates to our European HD 50/25 transmission standards. As HD standards conversion is still improving rapidly, this HD to HD conversion is best delayed and should be undertaken nearer to the time it is needed for transmission. This will allow use of the latest generation of converters, and hence the best possible quality of conversion. The need for such cross conversion is obviously best avoided if at all possible, as any frame rate conversion will lead to a reduction in quality. 

· For commissions that are destined for Europe, acquisition in the 50/25 rate will be S4C’s requirement.

· 24p Frame rate - at present it is not S4C’s intention to support 24p origination
Graphics

This can often present a problem when converting from HD standard to SD. Depending on detail and font sizes it may often not be acceptable to merely convert the existing completed master HD material in either a down or cross conversion process. Hence a clean (no text or graphics) version of the HD master will need to be retained together with the graphics and text files to enable them to be keyed into the finished down/cross converted masters.

Long term view of 720p

In  future when the full 1080p50 format is available, it is envisaged that the use of the 720 line standard for acquisition will be ceased for S4C. It is pragmatic to use at this time but not necessary to retain in the long term, as it does not provide the maximum benefit that could be extracted from using a HD standard. 

There is also an issue where most displays produced at the moment are 1280 x 768 lines. This is very close to 720 raising issues, in that the conversion done in the display is difficult to achieve in good quality due to the close nature of the two numbers. For all these reasons production in 720 should be seen as an interim format. 

In short, if we are going to make a HD production then there is little point in not extracting maximum quality as soon as it becomes practical to do so. 

Safe areas
All basic parameters for safe areas etc can be taken from the current specification for wide screen production as there is no fundamental change to these when considering high definition TV. This refers especially to safe graphics areas. The only change here is the slight tightening up of the over-scan figure used for tube displays that can be achieved when considering Plasma and TFT flat screens. Any new over-scan figure and consequent change in safe area can only be implemented in production when the large majority of tube displays in use have been replaced and a new standard is officially accepted and published. This is still some years away. 

Audio

It is increasingly common to have in surround sound on HD productions to add greater impact to the production. Dolby digital and 5.1 encoding is the preferred option for S4C in such circumstances.

Delivery

Delivery to S4C for transmission will until further notice continue to be in SD full height anamorphic (widescreen) Digi beta, as at present. With stereo audio. Hence the finished HD master will need to be down converted to SD by the production company, and (if necessary) the SD graphics inserted onto the SD master, post down conversion. 

HD tape format.

S4C will not be prescriptive about the tape format used for HD. At present and until further notice, HDCAMSR, HDD5, HDCAM, DVCPRO100  and Varicam for variable frame rate requirements are all acceptable. 

By the time S4C actually requires physical delivery of HD material for transmission in HD. It is believed the material will be delivered as a data file, via a network, on a data tape, or data disk.
Use of HDDV 

This is not acceptable as a format for high value high quality HD origination. It is accepted that it has a place for certain types of acquisition where its small size will be advantageous. It is expected that in this case HDDV would be used as specific inserts in to a main program shot on a full quality HD standard. 

HDDV has another very valuable use however and that is one of providing a source of true 16x9 high quality widescreen material in SD. This is in preference to the use of DV origination camcorders. S4C would encourage use of this technology to achieve this end.

Communication

It is advisable that any company planning to originate a program for S4C in HD should discuss the project with S4C’s senior technical management at an early stage. 
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