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1 Introduction

This document presents a discussion of a newly proposed call setup acceleration technique for H.324 (with Annex C) sessions. The call setup acceleration technique will be proposed for the Geneva November/December 2005 ITU-T Question 1 Rapporteur’s meeting. The technique is known as Fast Media.

As this technique has not been presented to the ITU-T, the analysis will refer to the presentation of Fast Media provided to the IMTC on July 12th 2005 and 3GPP Bordeaux meeting in November 2005.
2 Overview

When using Fast Media a terminal may begin sending media upon bearer establishment by choosing among a set of defined operating points. Predefined (hard-wired) modes are defined for codecs, codec configuration, channel configuration, and multiplex table. 

Fast Media messages and mobile level setup messages are interleaved with media data allowing for a statistical chance of reduced quality media arriving without negotiation if a suitable operating point is available to both terminals.
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Figure 1 High-level FM operation

3 Discussion

Fast Media is not a mature technology, and is still to release prototype testing results. It will likely have legacy interoperability problems based on Dilithium’s testing of the technique.

The performance for various reasons would not be as advantageous as the theoretical analysis would at first imply. Primarily this is due to transmission, device and timing issues. The initial media quality may also be degraded.

The technology would introduce a burden on standardisation bodies for each new codec and profile variant to be added.
The following sections raise key areas of interest, and contain brief items for specific attention.
3.1 Maturity 

Several faults and omissions still exist in the specification, examples being:

· Fallback performance incorrectly stated
· Media bandwidth not indicated accurately
· Operating points not properly defined
· Incompatibility with WNSRP. (modesReceivable must not use MTE 15)
· Ambiguity in the construction of audio and video MUX-PDUs. Restriction on size, number of PDUs, segmentability, and whether optional header mode is used (for control also).
Text such as “Some minor tweaks (e.g. adjustment of the outgoing stuffing pattern) may be required” seems to imply an untested nature to the technology.
Interoperability with legacy handsets is still a big concern based on testing of this idea (from media and FM messages).
3.2 Predefined Operating Points
Limited operating points have been expressed as less preferable by several operators.
The specification needs modification to add codecs in addition to concerns that the scarce multiplexer table resources are correctly used and a closed method is likely to require fallback, therefore requires some form of backup technology.
Fast Media is not applicable to H.324 in general, especially mobile levels 1 and 3. It is not extensible to mobile level 3 with performance gains, or needs a specification modification (i.e. even if ML3 is used device must transmit at ML2, or alternatively rework to transmit at ML3 with the loss of interoperability with present specification).
3.3 Standardization Maintenance
Many points are indicative of a long term standardization burden.

· Not extensible to other mobile levels with performance gains without a spec modification.
· If video bit rate increases this requires a new entry with a different rate, so channel bonding extensions to H.324 would be hampered.

· Delays a new technology’s adoption using fast media setup as the next meeting of the ITU must be waited upon before the table entries are finalized.
3.4 Implementation Issues
A complexity increase in the mux is required to handle this situation. Need to send framing flags, interleaved mobile level flags and media. Overall system requires many changes and codec switch ability is problematic.

The technology requires a backup technology for fallback. Implying a further one, two or three other technologies would need to be adopted depending on that solution.
Fast Media can’t be adopted without supporting mobile level 2 optional header receive capability. This means adoption is not a simple retrofit of a stack implementation, but more involved.
3.5 Performance

According to the proposal text a mismatch in operating points (fallback) causes a delay until mobile level detect completes and then the TCS transfer. This is a full RTD minimum delay incurred when this fallback occurs.
A further half round trip delay (one and a half RTD minimum delay incurred) when fallback occurs due to a mobile level mismatch.
3.6 Real Implementation Performance – Codec Activation/Selection
In a perfect device, reduced bandwidth media would arrive one half roundtrip earlier than with a negotiated session. In typical conditions this would be in the range 200 to 300ms. 
There are several delays that will likely be incurred at the transmitting point. The bearer is not always instantly available and there remains a need to make ready the encoder and capture devices. It is also preferable to get the decoder started before media arrival and a further delay at the transmitter would allow for this.
The real world gain would see the degraded media arrive about 100-200 milliseconds earlier than in a negotiated scheme. Significant complexity and additional testing is thus required for the sake of a small theoretical benefit that is not always realized.
For the case where the operation point is determined upon TCS reception and mismatches the “guessed media” a codec switch must take place. The tear down of the active codec and channel adds a delay to bringing up of the replacement channel. The performance in this case is worse than for a negotiated scheme.
3.7 Media Quality
Media quality is degraded during the FM negotiation and mobile level setup phase. Bandwidth is reduced to about 90% and the frequency of I-frames needs to be increased to cope with bearer establishment late start clipping.
Media quality is further degraded when the H.245 control starts, after mobile level establishment. Here the available bandwidth dips to below 70% with the transmission of the initial H.245 messages in (N)SRP and possibly WNSRP.
A further concern on quality is that the video entries are all limited to using QCIF. If bandwidth increases (through bonding for example) then a new entry is required for QCIF at a higher rate, or CIF at a higher rate. Alternatively the reduced quality media could underutilize the bandwidth greatly until reliable negotiation takes place. 

3.8 Error Condition Performance
Primarily the concern for error performance is that conventional mobile level detect could be delayed by multiples of 200 ms. The 20 mobile level setup flags are sent every 200 ms, providing a good chance of missing mobile level setups.

· For error conditions a ~200ms delay when the mobile level flags are corrupted.

· For a late starting bearer, where the mobile level flags are missed, on the order of a 200 ms interoperability delay will occur.

This implies that for both fast media confirmation and media correction, as well as the interoperability with a conventional terminal can easily receive substantial delays.
3.9 Operation Point Mismatch Fallback Technology

The use of a fallback technology is made difficult by the pre-defined use of MTEs by Fast Media. Fast Media could conceivably be transmitting on any MTE, this would mean it would be necessary to delay a fallback technologies transmission on any MTE that has been used in FM. Otherwise confusion may occur at the receiver as to what exactly the media is. The fallback solution might suggest a 2 second delay, or an acknowledged message to cope in this case, both causing delay that would not be present without Fast Media.

Example: Terminal A has FM using MTE 1 and MTE 2. This is not acceptable to Terminal B as indicated in its TCS. Terminal A wants to stop transmitting FM on MTE 1 and 2, and start transmitting properly negotiated media on MTE 1 and MTE 2. There is no reliable way for Terminal B to know when FM stopped and the fallback media began. 
4 Conclusion

The Fast Media technology does not seem suitable for real world use due to the limited and statistical nature of the gains offered and the greatly increased complexity of the solution compared to a negotiated technology. A maintenance burden in the technology is also a significant hurdle to long term viability.
 ___________________
* Contact:	Brody Kenrick, Phone: +1 707 792 3900, E-mail: � HYPERLINK "mailto:Brody.Kenrick@dilithiumnetworks.com" ��Brody.Kenrick@dilithiumnetworks.com�
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