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1 Introduction
At SA4 #83 a contribution was requested to discuss the nature of the TV display panel driver approach, in comparison with that of mobile and handheld devices. Furthermore it was enquired whether the reproduction of broadcast content frame rates was tested formally on TV products.

The present document provides some information on these aspects, and also gives a brief account of the status of the high frame rate (HFR) feature in DVB UHDTV phase 2.

2 Frame rate aspects with TV display 
2.1 TV display panel driver approach
At SA4 #83 the general approach for handheld and mobile device display panel drivers was discussed, in particular that they are generally operated at their own inherent fixed refresh rate for video and graphics output, and that the rendering of video content is performed on a “best effort” basis as regards the rendering of video frames at the intended rate.

Broadcast TV content delivery format standards generally evolve relatively slowly, due to the high costs involved with putting in place TV production, distribution and delivery chains.
TV display technology has advanced rapidly since the advent of “flat panel” TVs for the mass market in the mid-2000s. These days even moderately-priced TVs are able to reproduce images with vastly superior performance points than those adopted in broadcast TV formats, including the frame rate. 
Several TV manufacturers have been quick to develop and implement proprietary frame interpolation and motion smoothing features on TV devices, to good effect. Depending on the design and price point, frame output rates of 100, 200, 400 and even 800 Hz are realised. 

So, while modern TV display panels are driven at their own inherent refresh rate, generally excellent matches with broadcast TV and packaged media formats are achieved, due to the prevailing capabilities with respect to frame output rates.
2.2 Frame rate rendering and verification testing on TV devices

TV devices are generally sold in the “horizontal” CE market, i.e. they are designed to comply with all relevant formats expected to be input to the TV in the local market. For broadcast TV systems there are often compliance test regimes in place to ensure that products designed to receive those services do perform correctly, e.g. for Freeview HD in the UK, but (as far as the author is aware) none of these include tests specifically aimed at the reproduction of the correct frame rate. Test streams aim rather at verifying correct behavior of the TV according to signaling and service information scenarios, and functions such as the interactive environment, so that the rendering of video content is verified only in more general terms, i.e. the complete video format profile. Most such regional compliance regimes refer to the DVB-originated specification TS 101 154 [1] for required video formats.
2.3 High frame rate in DVB UHDTV phase 2

While the highest frame rates available with broadcast TV systems (in Europe and other “50 Hz regions”) are now 50 Hz – with HD it’s still interlaced; real 50 Hz is available only at the reduced spatial resolution of 1280x720 pixels. DVB UHDTV phase 1 specifies the support of 3840x2160p at 50/60 Hz. 

Work on DVB UHDTV phase 2 is ongoing. High frame rate (HFR) has always been a desired feature for phase 2, and is seen by many as a key enhancement in viewing experience, especially for sports and other content that depicts rapid motion. It has been provisionally concluded that a doubling of the current conventional frame rate will be sufficient, i.e. to 100 / 120 Hz. However, there is some doubt whether HFR will be feasible in end-to-end broadcast chains within the next two to three years.

3 Proposal
It is proposed that the above information is taken into consideration in the context of the TVprof work item.

4 References
[1] ETSI TS 101 154, Digital Video Broadcasting (DVB); Specification for the use of Video and Audio Coding in Broadcasting applications based on the MPEG-2 Transport Stream.
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