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1 Summary

This document discusses the applicability of the RTP packetization scheme originally defined for H.263+ to H.263++.  Generally, the packetization scheme seems to be appropriate.  A potential problem arises due to the increased picture header size when using any of the new Annexes, as RFC2429 limits the size of its redundant picture header to 504 bits.  Except this problem, Annex U and Annex W do not pose any problem.  Annex V could be used as well, but the current packetization scheme would not allow to use data partitioning in such a way that the partitions are packetized into their own packets, thereby rendering Annex V in a packet lossy, but bit error free environment (such as the Internet) useless.  This problem can be easily fixed in both RFC2429 or Annex V, and doing so should be the result of careful consideration in order not to prevent RFC2429 to move forward on the Internet standard's track.  Q.15 might also consider to discuss the adding of a RTCP based back channel transmission to RFC2429, in line with similar ongoing discussions in IETF/AVT on an MPEG-4 packetization scheme.

2 Annex U and RFC2429

With the exception of the picture header size increase problem (see below), the author does not see any problem in the transportation of Annex U coded H.263++ data over RFC2429/RTP.  

3 Annex V and RFC2429

RFC2429 is able to carry unmodified Annex V coded data, again with the caveat of the picture header size problem.  Doing so allows for example to enjoy the benefits of DP on a mixed mobile/IP-based connection.

Data partitioning, however, is also known to improve reproduced picture quality even in bit error free environments when used in conjunction with unequal error protection schemes.  It was shown, that the decoding of a combination of header information and motion vectors (without the corresponding texture information) leads to significant improvements of reproduced picture quality compared to the loss of all information.  This means, that header and MVs are more important then texture, and, therefore, should be better protected.  Currently, RTP does not offer unequal error protection.  To add UEP, there are at least three different ways that are (or will be shortly) defined on the Internet:

1. Application oriented mechanisms: One could simply send 'more important' IP/UDP/RTP packets twice.  Since packet duplication is legal for UDP, any standard conformant RTP implementation has to be able to cope with such a duplication scheme.  Clearly, this, and similar, simple mechanisms are by far less efficient then the two schemes discussed next.

2. Application layer QoS improvement: UEP could be implemented as a QoS improvement RTP layer in a similar way like Audio Redundancy Coding or packet-based FEC.

3. Transport-based QoS management: UEP could also be implemented on the transport level ('below' RTP), for example by employing concepts like RSVP or DiffServ.  

In cases 2 and 3 it is necessary that data of different importance are sent using different transport addresses (IP address and Port combinations), so that the network can identify their importance.  If such UEP should be used in conjunction with DP, then two independent bitstreams have to be conveyed, similar to the use of a layered codec.

The author believes that a substantial change in RFC2429 could possibly make the use of Annex V in an Internet environment possible.  This change could be accompanied by a relatively minor change in Annex V in order to make the Internet work easier.

3.1 Outline of RFC2429 changes

RFC2429 would need to be able to transport each partition independently from each other.  In a bit error free environment there is no need to distinguish between the 'header' and the 'motion vector' partitions of Annex V.  Consequently, there would be two partititions per Annex V slice: Header/MV and Texture.  

Conveying the Header/MV partition can be performed without any changes to RFC2429.

To convey the Texture partition the problem of the non byte-aligned start of that partition exists.  Without any change to the Annex V syntax, there would be the need of an additional, optional 3 bit field that indicates the first valid bit of the Texture partition.  The presence of this field would have to be indicated in the main payload header using one of the reserved bits.

Association of the two transport streams can be performed through external means, similar to layered codec.  The synchronization of individual packets can be performed through the RTP timestamp.

The author has a feeling that the introduction of the payload header extension would likely (infinitively) delay the advancement of RFC2429 from 'proposed standard' to 'draft standard' (see below for a short explanation of the IETF standardization process).

3.2 Changes to Annex V

If Q.15 would be able to achieve byte alignment for Annex V's Coefficient Layer (called Texture earlier in this document), then there would be no need for the introduction of the optional three bit field discussed above.  RFC2429 could be, maybe after adding some commentary text, be used 'as is'.  Achieving byte alignment would have to be done n such a way that there are no start code emulations and also not to interfere its efficiency in its desired bit error prone environment.

4 Annex W and RFC2429

With the exception of the picture header size increase problem the author has not identified any problems of the combined use of Annex W and RFC2429.  Adding explanatory text to RFC2429 advising implementers that the use of HEC is less efficient compared to the use of RFC2429 optional header repetition and should therefore be avoided (maybe except in a design where both an IP and wireless link exist simultaneously), might be helpful.

5 Picture header size increase problem

All new Annexes add, when used, at least a few bits to the picture header.  When using the redundant copy of the picture header in case of packets split to more than one picture, this does not only reduce the efficiency somewhat.  There is also the maximum length of the redundant picture header which is 504 bits.  While this number will be sufficient for almost all 'usual' picture header use, Annex W allows up to 256 octets or 2048 bits of Annex W information, plus all the other picture header content.  Annex L or Annex W data, however, is 'by definition' optional in such a way that it is not necessary to produce a useful reproduced picture  The author has not in detail assessed the maximum size of a picture header without the use of Annex L or W, but strongly believes that it is less then 504 bits.  If this assumption is valid, then additional text in RFC2429 indicating that Annex L and W information MAY be omitted in the redundant picture header copies might be sufficient.  Otherwise we have a serious design problem in RFC2429 and need to fix it before advancing RFC2429 to draft standard.

6 Adding RTP Back channel messages

Both Annex N and Annex U can make use of back channel messages when used in error prone environments.  These back channel messages inform the encoder about a loss situation at the decoder.

The drafts of RFC2429 contained a mechanism to piggy-pack back channel messages to the forward channel as a extension of the payload header.  This, however, was not approved by IETF/AVT due to scaling considerations in multicast environments.  Instead, it was recommended to the authors of RFC2429 and other interested parties to think about a 'universal' back channel mechanism, as other media coding schemes might need such a scheme as well.  Nothing happened to such a mechanism for some time due to lack of interest.

Under some pressure of MPEG, IETF/AVT changed this course somewhat lately by pushing a Internet draft for MPEG-4 packetization (of audio/video ESs only) that includes a backchannel for the NEWPRED mechanism of MPEG-4 visual version 2.  

Q.15 might consider doing the same.  There is, however, now the problem that RFC2429 should one day move to 'Draft Standard' implying the need of two completely independent implementations of any new mechanism, including such a RTCP based back channel message.  Any interested companies available for interoperability tests might want to contact the author regarding that.  Without having substantial support, the author would personally not be in favor of adding a back channel mechanism to RFC2429 now.

7 IETF standardization procedures

This section is for the information of Q.15 in order to allow the author to justify his procedural concerns of adding a new, optional field in RFC2429.  RFC 2026 contains the exact definition of the process.  See also http://www.ietf.org for more information.

To become an Internet Standard a proposal has to go through 4 stages.

1. Internet draft.  An Internet draft is a document in a certain format with a limited lifespan, that makes a technical proposal.  Anybody can, without anyone's approval, come up with an Internet draft.  The technically matching working group of the IETF (something like a huge ITU-T question) then might adopt the Internet draft as a work item, and encourage comments on this draft.  Drafts are made available on the IETF's ftp server.

2. Proposed Standard: When a working group believes that a draft is technically interesting, somewhat stable, and wants the Internet society to get some experience with this draft, then it can recommend the draft for being adopted as a "Proposed Standard'.  To do so, first a 'working group last call' is issued on the working group's mailing list.  Any reaction that identifies problems with a draft usually has to lead to the issue of a new draft fixing the problem.  This is followed by an IESG last call.  This action is performed by the IESG, a group of currently 14 highly experienced people of all interesting areas of the IETF.  Typically, the IESG suggests, even after working group approval, some changes of editorial nature.  After IESG approval, the RFC editor assigns a RFC number to the draft which is by then elevated to 'Proposed Standard' level.  RFC2429 is currently in this stage.  A Proposed Standard is believed to no more contain major problems and errors and is published in order to allow people to get implementation experience.  In such, it is comparable with a 'determined' draft ITU-T Recommendation.  The ITU-T allows to reference 'Proposed Standards' in ITU-T Recommendations.

3. Draft Standard: To be elevated from 'Proposed Standard' to 'Draft Standard' level proponents have to show at least two complete implementations that are based on completely different source bases.  Complete implementation ahs to be understood, that any and all options of a standard have to be implemented by both proponents.  Any feature of a standard that is not used by at least two proponents has to be removed from an 'Proposed Standard' before it can be elevated to 'Draft Standard'.  This stands in stark contrast to ITU-T procedures, where it is easy to add features, but impossible to delete them.  One potential candidate for deleteion of features out of RFC2429 is, for example, the Video Redundancy Coding optional header field (.  Adding more (potentially) rarely used fields to the header would not be a good idea.

4. Standard: An Internet Standard has, in addition to its RFC number, also a STD number.  Typical STDs are well introduced protocols such as IP or TCP.  A Standard has to have shown stability, wide deployment, and scalability to the whole Internet.

RFC2429 is currently a 'Proposed Standard' and should some day move to 'Draft Standard'.  RTP itself is currently still a 'Proposed Standard' but about to be elevated to 'Draft Standard'.  



























































































































































































