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1 Introduction

The H.324 family of standards is targeted at real-time video telephone type of applications. For this purpose the standard specifies efficient methods to compress video and audio signals as well as multiplexing of different data sources. However, these methods can be used also for other purposes and the work item for non-conversational applications of H.324 is considering the possibility to define a file format for H.324. The low overhead multiplexing of high compression audio-visual data is particularly useful in asymmetric applications where audio-visual data is downloaded over low capacity channels such as most mobile data channels.



In this document we describe features that would be useful when using H.223 bitstreams for archival/retrieval services. By archival/retrieval use we mean for example storing audio and video bitstreams onto a computer hard disk where the bitstreams can be accessed afterwards. Services of the World Wide Web belong to this category. The added value provided by the H.223 file format in this application is low overhead multiplexing and synchronization of audio and video data as well as the capability to multiplex arbitrary user data with audio and video.



The scope of this document is not to specify the syntax of the file format, but rather to list features which should be supported. In order to keep the overhead imposed by the format small, the feature list is kept as short as possible.



The general principle followed in this proposal is that H.245 control channel messages are not included in the stored H.223 bitstream. All necessary information carried by H.245 for the particular multiplex stream should be placed in the beginning of the file in a format which should be specified in the File Format Specification. This would enable the design of simple and efficient media players for archival/retrieval services.



We acknowledge that other requirements to the H.324 file format may be more demanding and storing of H.245 control messages cannot be avoided. This is the case, e.g., when recording two-way video conferencing sessions. However, the file format should be designed so that it facilitates the simplest applications while more complex applications can be built on top of the simpler applications. Special fields in the file header should indicate what capabilities the decoder will need to decode the bitstream.

�2 File Format Features

A plain multiplexed H.223 bitstream does not provide all necessary information for archival/retrieval purposes. Certain additions are needed to make a useful format. For this purpose, we propose to include fields that are briefly described in the following sections. These fields could be placed in the beginning of the file.

2.1 Logical channel parameters per logical channel

An H.223 stream can include several logical channels which are associated with different sources like audio, video and data. The parameters of the channels are needed in the file format. Normally this information is delivered via H.245. At least the following data is needed.



forwardLogicalChannelNumber

forwardLogicalChannelParameters

dataType

nonStandard

videoData

audioData

data	

encryptionData

h223LogicalChannelParameters

adaptationLayerType

segmentableFlag



Some of the parameters above can be split into sub-sections.

2.2 Multiplex table

A demultiplexer needs the multiplex table to be able to extract logical streams stored in the file. This proposal assumes the use of a single multiplex table throughout the stream, but if necessary, it will be possible to define the use of several multiplex tables without using H.245 control commands in the stream. A multiplex table consists of several multiplex table entries. The structure of entries is described below.  



MultiplexEntryDescriptor

multiplexTableEntryNumber 

elementList 

2.3 Textual fields

Useful textual fields are listed below.



Stream title

Stream description

Date of origin

Copyright

Index titles (random access points)

2.4 Random access points per logical channel

If the stored bitstream is long, it is necessary to identify places in the stream that can be used as points where playback can be started. These index points can also be used to identify changes, or significant points, in the content of the stream. In the case of the video stream the index point is placed in a position where there is an intra frame. Since a long stream can contain several intra frames and also potential places to start the playback, a natural way to identify these places would be to attach a table containing pointers (time stamps) to the random access points in the beginning of the file. This would make it possible to avoid going through the entire stream in order to locate starting points.

2.5 Total time in seconds and total length of the stream in bytes per logical channel

The length of the stream in seconds can be used to show the duration of the stream without decoding the entire stream first. The length in bytes is useful if the stream is downloaded through a slow line or the length is not otherwise available.

2.6 Color palette information in the video stream

The native color format for H.263 video is 24-bit YUV. However, there are still many terminals that are not capable of displaying more than 256 colors. These colors are usually an arbitrary set of 256 colors from the full color space (256 color palette).



Since the optimal palette varies from video clip to another, the palette information could be attached to the beginning of the file. This way the terminal showing the clip would not have to create its own (sub-optimal) palette.

2.7 Length of the header

In some cases it is useful to know beforehand how long the header part will be and when the actual data stream starts. This field is for that purpose and should be placed at the very beginning of the file.

2.8 Error detection

A CRC field could be added to the end of the file header to indicate possible errors occurred during the transmission of the header. This is especially important when more error prone channels like mobile data channels are used.  



3 Conclusions

A list describing desirable features for a low-overhead file format containing audio, video, and data information was presented. The format is based on the H.223 multiplex specification and it is generic so that it can support different audio and video codecs. A file conforming to the proposed format would consist of a file header followed by a standard H.223 bitstream. The use of H.245 control messages in the H.223 bitstream would not be allowed. The format is targeted to be used in archival/retrieval type of services.
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