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1. Introduction


This document gives an outline for a new RTP payload format for H.263+. The main differences between the currently used H.263 payload format, as described in APC-1189, and the format of this proposal are


Deleting of Modes B and C of the current proposal,


Adding fields to allow Video Redundancy Coding (Annex N without back channel) and


Adding a new Mode D to allow large GOBs.


This proposal will allow the usage of some of the optional Modes (Annexes) of H.263+ as per draft12. We tried to identify those modes, which are easy to integrate and useful in a packet environment. Our understanding is that the various enhancement layers of Annex O should be coded in their own data streams; so no care has been taken in this area. Further work has to be invested in this area.








2. Justification for the deletion of Modes B and C of APC-1189


APC-1189 describes three modes  for packetization of H.263 data. While mode A allows packet boundaries only at GOB borders, modes B and C allow packetization on Macroblock borders. For modes B and C, some additional context information has to be included into the payload header, especially the current motion vector, quantizer and similar context specific information. We think, that it makes sense to delete these two modes in favor of a new mode D, as described below for the following reasons:





(1): The original reason for the introduction of modes B and C was, that GOB size might be larger than the maximum packet size of the underlying network (usually IP). Even if we calculate for optimization purposes with the minimum packet size of any physical network currently in use, the minimum payload size is about 1500 bytes or 12000 bits (in case of Ethernet). In today’s low and medium bandwidth situations, usually a whole coded frame will fit into this bit budget. We see the necessity of a fallback solution for larger GOBs only for GOBs of I frames. So, it’s very unusual that modes B and C are to be used. (They were put into the original H.261 payload mostly, because nearly all of today’s MBONE tools still use I-frames only, with the result of really large GOB sizes.) 





(2): For H.263 with its original optional modes (D through G), the amount of additional context information, which allows resynchronization is not very large. With the new optional modes in mind, this number increases dramatically, because of the new functionality. Although we haven’t analyzed all of the new modes by now in detail, a short brainstorming showed more than 10 new context specific items.





(3): As far as we can see we will need at least one additional payload-mode in any case because of the improved PB-frame mode.





(4): The current RTP payload format tries to allow packet loss resynchronization by having all context information ready in the next payload header. This approach is at least questionable (see AVC-1236 for details) and better ways are present in H.263+ to deal with packet losses. In any case, we don’t think that it is necessary to allow resynchronization in the middle of a GOB; we think, that it is sufficient to allow this at the next GOB (or slice) boarder. Either an intelligent protocol implementation or the decoder would have to skip the heading data bits of the old GOB in a packet after a packet loss situation.





3. Justification of adding fields for Video Redundancy Coding


Video Redundany Coding has been proved (at least by us) to be an effective means for dealing with packet loss situations (see LBC96-096 for a description of VRC). However, in the RTP payload header three additional fields (8 bits in total) are necessary for a flexible implementation of VRC. Since we have to expand the payload header to 64 bits in any case because of the number of additional modes, which have to be indicated, enough bits are available.





4. Justification of Mode D


Since the old modes B and C for dealing with large GOB sizes have to be deleted for the reasons stated above, a new mechanism has to be introduced to allow such large GOBs, especially for high bandwidth environments and I-frame-only coders (e. g. in loosely coupled conferences without VRC).





5. Optional modes supported by the described payload format


The following optional modes of H.263 are supported by the described payload format:


D: Unrestricted Motion Vectors


E: Arithmetic Coding


F: Advanced Prediction


G: PB Frames


I: Advanced Intra Coding


J: Deblocking Filter


K: Slice Structured Mode


R: Independently Segment decoding mode


S: Alternative Inter VLC mode


T: Modified Quantization mode


The integration of all other modes need further work. This is especially true for N (with back channel present, so not used as Video Redundancy Coding scheme), O (Layered Codec), and L (Supplemental Enhancement). In all this cases it has to be investigated, how much context specific information is used across GOB (or slice) boundaries and what effects will take place, if this information is missing. Also it makes sense to discuss the necessity of the implementation of this modes in the H.323 environment (especially true for L).





6. Payload format description of Mode A


The payload header and all the semantics of mode A are comparable to that one described in APC-1189, except the larger number of bits for indication of the additional optional modes, the 10 bit TR and the 8 additional bits for Video Redundancy Coding. Based on the ideas of APC-1189 it may look as follows:





0                   1                   2                     3


 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2


+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


| F |SBIT |EBIT |SRC  |         |I|   Modes                       |


+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


|        TR         | TRB | DBQ |   VRC         |                 |


+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





F: 2 bits


Frame mode


		00: mode A


	01: mode D


	10: reserved


	11: reserved





SBIT: 3 bits


Start bit position





EBIT: 3 bits


End bit position





SRC: 3 bits


	Source format (custom source formats and frame rates not allowed)





I: 1 bit


	Full Intra





Modes: 16 bits


	Indication of the usage of the optional Modes D, E, F, G, I, ..., U.





TR: 10 bits


	Temporal Reference, 10 bits because of custom frame rate, momentary only 8 bits used





TRB: 3 bits


	TR for B frames





DBQ: 3 bits


	Differential Quantizer for B frames, 3 bits because of Improved PB frames





VRC: 8 bits


	bit 1: Is first packet of sync frame


	bit 2-4: thread id, 0 in case of sync frame


	bit 5-8: packet in thread, used to detect thread changes in case of packet losses





All unmarked bits are spare.








Payload header for Mode D


Mode D is to be used only, if the packet size of the underlying network is smaller than the actual size of the GOB or slice to be transmitted. In this case, one ore more mode D packets might follow one mode A packet for transmitting the rest of the GOB or slice only. Since we do not allow resynchronization within a GOB, the transport stack has to discard all data of this GOB if one of the Mode D packets or the Mode A packet is lost. By convention, all packets belonging to one GOB have to be sent with increasing RTP sequence numbers. We don’t think, that further optimization is terms of packet occupation is necessary, because we don’t expect too many Mode D packets to be present in the H.323 environment (see discussion above).





Based on this idea, no context information is necessary. So, the header can be kept simple:





0                   1                   2                     3


 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2


+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+


| F |SBIT |EBIT |    VRC        |                                 |


+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+





F: 2 bits


	Frame mode, has to be 01 for mode D





SBIT: 3 bits


	Start bit position





EBIT: 3 bits


	End bit position





VRC: 8 bits


	bit 1: is first packet of sync frame (always 0)


	bit 2-4: thread id


	bit 5-8: packet in thread
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