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Introduction

There have been discussions regarding the signaling mechanism for video rate adaptation in MTSI.  Basically two types of signaling have been discussed namely request based and measurement based.  In this document we propose a request based signaling method and present its advantages.  

Background

Video encoding is typically left implementation specific in 3GPP (and other groups for that matter).  There are therefore many different implementations with varying complexity and performance.  It is therefore difficult to analyze such signaling end to end as different encoders will react in different ways.  On the other hand, the differences between request based and measurement based signaling are independent of these encoding differences.  Below is a presentation of some of the major similarities and differences between measurement and request based adaptation.
Reaction time

The reaction time (i.e. the time it takes from a problem is detected until adaptation can begin) of a rate adaptation algorithm is very important to its performance.  If it takes too long before an encoder is notified about a problem, the delay of the media is already likely to have increased and packets are probably dropped in the network.  The reaction time between measurement based and request based schemes are however very similar if the messages are of similar size.  As request based schemes don’t need to send as much information, adaptation could happen more quickly and with less bandwidth utilization.  Also, in request based schemes new requests only need to be transmitted when the target rate needs to be changed.
Efficiency of adaptation

Another point which affects the efficiency of an adaptation is how close it can come to the “correct” bitrate.  Sending too high bitrate can result in packet losses and/or delay, too low bitrate means unnecessarily poor quality.  During the transition encoders can choose intermediate bitrates but this is also independent of the type of signaling.  

With request based adaptation it is clear for an encoder what bitrate to adapt to, no analysis is needed.  An intelligent encoder can however choose to modify encoding settings to achieve best possible quality.

With measurement based adaptation, the encoder gets measurements of some kind and chooses itself what bitrate to adapt to.  Here an encoder can also choose to modify settings during the transition.

The actual video adaptation algorithm may be the same between the methods.  The main difference here is where the decision on the new bitrate is made.  It is our belief that the decoder has best knowledge to make this decision.  For example, measurements sent by the decoder can be incorrectly interpreted by the encoder.  This is mainly due to the fact that the decoder can only send a limited amount of information to the encoder.  In request based adaptation, all information available to the decoder can be used. 

Example:

A terminal gets a better downlink.  The network prioritizes voice making it arrive earlier, the video remains unchanged.  Dejittering causes the audio to be played out earlier increasing the “distance” between the audio and video.  To the decoder it is clear that the overall situation is better, packets are on average arriving earlier and the bitrate could be increased.  An encoder on the other hand, given for example only information about this difference could incorrectly make a decision to reduce the bitrate – all it sees is that the distance between audio and video is increasing.  

Proposal

We propose to use request based messaging for video rate adaptation.  Our preferred method of do this is by using TMMBR.  An alternative would be to define an Application-defined RTCP (RTCP APP) packet to request a new bitrate when adaptation is needed.
