ITU - Telecommunications Standardization Sector


STUDY GROUP 16


Video Coding Experts Group


_________________


Third Meeting: Eibsee, Bavaria, Germany, Dec. 2-5, 1997�
Document  Q15-C-20


Filename: q15c20.doc


Date generated: 11/25/97�
�



Question:�
Q.15/16�
�
Source:�
Magnus Jändel�Ericsson Telecom, SCALAR ACTS project�S-126 25 Stockholm�Sweden�
�Tel:  +46 8 7194983�Fax: +46 8 7190460�Email: Magnus.Jandel@clab.ericsson.se�
�
Title:�
Proposal on the Requirements for H.263L�
�
Purpose:�
Proposal�
�
Abstract





Modified Requirements for H.263L are proposed focusing on the need for future mobile terminals and for video communication over the Internet.


Future Video Terminal Market  Segments





H.263L products will, according to the present schedule, reach the market about 2001-2002. The schedule indicates also the possibility of delaying the standard even further. The requirements should be based on a coherent view of the future target market segment for the new standard. 





We think that there will be two major terminal market segments for video communication:





Desktop terminals with big high-quality displays, fast powerful general purpose processors and a fairly broad band network connection by e.g. B-ISDN, LAN or ADSL. Packet mode transport e.g. IP will probably be used but network resource reservation protocols or fast underutilized networks will ensure that delays and packet losses will be minimal.


Mobile terminals e.g. PDAs, laptops, pen computers and screen mobile phones with small displays including special processors.  These terminals will run on battery power and use radio connections with bit rates in the 8-800 kb/s range. IP or a similar mode of packet transport will be used with fairly high BER and packet loss rate.





Each of these terminal market segments will be used in several different modes:


Real-time video telephony including multi-user conference.


Internet multi-casting.


 Internet streaming.





In second and third mode the decoder can be on a mobile terminal but the encoder will typically be on a fixed terminal. Decoder complexity is hence a key parameter.





The first market segment - desktop terminals will be well served by the H.263 and MPEG-4 series of standards. Only the case of severe packet network congestion might cause a problem. The driving force for the future evolution of these standards will be requirements for functionalities supporting a wide range of usage modes including in particular multi-user conferencing and group collaboration. It is unlikely that H.263L will be able to provide a broader range of functionalities than H.263 and MPEG-4 within the time frame of the present schedule.





The second market segment - mobile terminals - provides an opportunity for H.263L. The previous standards might not be ideal for low complexity battery operated processors, noisy radio networks and packet mode transport. Operation in the 500 kb/s bit rate range has also not  been studied closely in the previous standardisation efforts. Our requirement proposals below are based on the belief that H.263L should be designed to support applications for mobile terminals according to the second market segment. Note that this does not mean that we think that the H.263++ necessarily will be unable to support this segment. The requirements below are hence suitable also for H.263++.  The “ultra simple” profile of MPEG-4 that presently is under development should be followed carefully since this profile also is addressing the second market segment.


Requirements


Packet Mode Transport





H.263L should be designed for packet mode transport in intelligent networks. It is essential that each network node can handle video streams so that the visual content is prioritized correctly without adding unnecessary complexity to the routers. The H.263L video codec should hence fulfill the following requirement:





The H.263L video codec should work with any network interface but it  should be optimized for packet mode transport according to Internet Protocols including available future updates of such protocols. The H.263L bit stream should be a stream of packets where each packet header carries  priority codes and a time stamp. Network nodes should be able to predict the resulting video degradation caused by packet loss or delay based on information in packet headers without decoding the payload. H.263L scalability will be based on deliberately deleting low priority packets at suitable points in the network. 


H.263L should also be able to handle situations where packets arrives in the wrong order.





A possible way of  doing this is to design the payload so that packets of a given priority can be decoded correctly if all packets of higher priority within a given time window has been received. The network nodes will then not transfer low priority packets that cannot be decoded because of  an earlier packet loss or delay.


Connectivity





To achieve full multi-user video conference connectivity in a global network consisting of many different networks it is important that the video codec is designed to use the network resources intelligently. It is important to minimize transcoder complexity since user demand for transcoder capacity is difficult to estimate. The network operator must hence provide transcoder capacity corresponding to peaks in user demand. User terminals, however, are bought in direct response to actual demand. The coding standards should hence aim at minimizing the complexity of  transcoders. The following requirement is proposed:





The H.263L video codec should support full multi-point connectivity across heterogeneous networks including in particular Internet, PSTN, ISDN, B-ISDN, ADSL, CATV and radio networks. H.263L should hence provide suitable functionalities with respect to bit rate, frame rate and resolution scaleability and error resilience and concealment in order to achieve this goal. The encoder complexity should depend only of the highest bit rate that need to be supported in a multi-user conference. Adding participants that receives bit rates that are lower or equal to the highest bit rate should not increase the encoder complexity. 


Transcoding between H.263+/++ and H.263L should be facilitated as much as possible. No visually noticeable degradation should appear while transcoding from H.263+/++ to H.263L without any reduction in resolution,  frame rate or bit rate. 





This requirement excludes, in particular, conventional multi-layered methods for achieving video scaleability. 


Power Consumption





Battery operation puts severe limits on the processing capacity of mobile devices. Users expect to be able to work in a mobile mode at least for a full day. Unless we get a breakthrough in battery technology this means that we have to put severe limits on video coding algorithm complexity. Hence we propose that the “quality requirement” in Q15-B-70 is modified according to (changes in bold letters):





The H.263L video codec should provide visual quality comparable to the anchor codec with less than half the bit-rate. At a given bit-rate, the H.263L video codec should enable at least twice the frame rate of the anchor codec without compromising spatial visual quality. The computational complexity of the H.263L decoder and encoder  should be at most equal to that of the anchor decoder and encoder respectively. A suitable low complexity mode of the anchor codec should be used for these comparisons. 





In the above text, the “anchor codec” refers to the best available version of H.263.  The complexity measure should be selected by the test group so that it correlates closely to the power consumption of  the terminal. The “low complexity mode of the anchor codec” should include a set of H.263++ options that are considered to be optimal for mobile terminals.





The complexity requirement in Q15-B-70 is too vague to be of practical use in the standardisation work. It could be replaced by the proposed statement.


Picture Size 





Q15-B-70 suggests that “the codec should support all important picture formats”. However, the mobile terminals will have a wide range of different displays. It is important to give the industry maximum flexibility with respect to adapting the picture size to the display and to the application. A simple way of stating this is:





The H.263L video codec should support all picture sizes  including, in particular,  all formats supported by H.263+/++.





Bit-Rate 





The bit-rate range proposed in Q15-B-70 is extended in order to include bit-rates of interest for future radio networks supporting hand-held terminals.





The target bit-rates of the H.263L video codec are in the range of 8-800 kbps. 
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