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1 Introduction

Dilithium has invested significant effort in implementing and investigating Fast Media. This contribution presents important implementation issues concerning the proposed Fast Media technique. We believe these issues have not received appropriate thought and highlight significant complexity in the implementation of Fast Media in successive generations of handsets. These issues are summarised as follow: interoperation between handsets within same generation, interoperation between successive generations of handsets, operation of symmetric/asymmetric codecs, and operation of codecs when phantom channels are replaced. These issues are not resolvable and cannot be alleviated by simple change of specification. These issues are due to the Fast Media paradigm – transmitting preferred media without negotiation – instead of negotiating preferences.

The complexity involved to ensure interworking of Fast Media between different handsets in the same generation or across generations imposes a substantial amount of engineering work on stack and handset developers. Tdoc S4-060044 contains a report on device issues, performance and interoperability of Dilithium’s implementation of Fast Media from internal testing and testing conducted at the IMTC face to face in Israel.
2 Brief Discussion of the Issues

2.1 Interoperation between successive generation of handsets (Video)

Present handsets support H.263, with growing support for MPEG4-Part 2 (and also vendor intent of support for H.264 in the future). Therefore the most likely scenario is a generation of handsets transmitting Fast Media/H.263 to handsets that are transmitting Fast Media/MPEG4. Using Fast Media handsets must be able to immediately decode both H,263 and MPEG4 and/or handsets need to encode and transmit both H.263 and MPEG4 simultaneously. Otherwise when these generations of handsets attempt to connect they will always fall back to conventional negotiation.

The same issue applies to handsets supporting H.264 connecting to earlier generation handsets, with handset requirements extended to being able to immediately decode all codecs (H.263, MPEG4-Part2 and H.264) or encode simultaneously all codecs.

The major issue here is that it is not trivial that all handsets support Fast Media for every video codec, in particular if such support means simultaneous support for encoding.

The solution that suggests starting with most common (baseline) codecs and replacing the channel with the handset preferred codecs has further problems as discussed below.

2.2 Multiple Decoder Complexity

For a device with multiple codecs, multiple decoders are required. Each decoder must be ready to decode an a priori unknown media type immediately upon reception. Many hardware based decoding devices will not allow for reconfiguring quickly enough to be able to switch decoders on media received and immediately required for decoding.

2.3 Codec Switch Complexity

For a device with multiple codecs a switch encoder capability is required. If a codec switch is indicated by the far end the active channel must be torn down and a new channel of the desired codec is brought up in its place. Hardware based encoding requires a reconfiguration of the hardware with added delay if at all possible, if not the codec implementation must be changed.

2.4 Channel Replacement Complexity

Channel replacement can occur due to limited capability expression in the fixed configurations of Fast Media. They may also occur because of device choices to express fewer Fast Media capabilities to reduce complexity of implementing Fast Media.

Handsets replacing channels to switch codecs, or augment channel information, need to initiate H.245/OLC procedures, deactivate the current codec and activate the new codec. A transition period between active codec and the desired codec will exist. The management of this transition period will need to be implemented by all handsets. 

The transition requires activating of new codec and deactivation of active codec in a way that is seamless to the user, and involves complex operations in the multiplexer as well as the simultaneous operations of both encoders at the transmitter and both decoders at the receiver in order to avoid undesirable video artefacts that will be visible to the user. Hardware based encoding requires a reconfiguration of the encoding hardware which may still be in use for the codec being replaced, and not be possible.

2.5 Asymmetric codecs

Transmission and reception characteristics are determined independently so asymmetric sessions will occur. The support of asymmetric codecs (i.e. encode H.263, decode MPEG4) is highly undesirable, in particular in handsets with limited resources or hardware codecs. Some hardware based encoding devices cannot handle an asymmetric situation as their decoder cannot be reconfigured as a different codec to their encoder.
2.6 Codec Decoder Configuration Information

An investigation into handsets on the market today supporting MPEG4 reveal that many different Decoder Configuration Information (DCI)s are used. Changing DCI requirements of a codec is not simple, and could be a very expensive procedure when hardware codecs are involved. Hence, the engineering involved in introducing Fast Media into a handset has significant ramifications on MPEG4-Video codec DCI changes. 

It may not be possible to retrofit some present devices at all to support Fast Media. It is highly desirable to be able to update present devices with an acceleration technique with as simple a software upgrade as possible.

2.7 Bit-rate restrictions

The video bit rates are pre-configured at 64kbps. This requires a new profile for a codec at different rates (consuming a new mux code) or replacing channel after start-up incurring delays. Already apparent is the non-applicability of Fast Media to a device which can support receiving 32kbps of video bit rate.

3 Conclusion

FM has an inherent lack of flexibility and is not applicable to many presently deployed devices. It would introduce significant complexity to handsets and this complexity will increase for each subsequent generation of devices.
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