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1 Introduction

In order to provide a good user experience, HTTP streamed content should be adaptable to channel conditions and to the resources of the client (display resolutions, MIPS, etc.) as is the case for 3GPP Packet Switched Streaming Service [1].
One way of adapting to the network conditions/client resources is to encode the content at multiple bitrates and/or multiple resolutions and possibly even different codecs. It is possible to encode each resolution/bit-rate/codec as a separate ‘trak’ in the 3GPP file format [2][3]. There is some support for this in the form of “alternate groups”. However, this tends to make the “moov” box very large, which comes first in the file. Even if the unused ‘trak’ boxes are not downloaded, this could cause extra parsing and hence extra bandwidth and/or delay. Also there can be practical issues. For example, if parallel processing is used to encode the content at different bitrates/resolutions/codecs, different processes would need to write to the same file. For these reasons, it would be convenient for the content that is encoded with different bitrates/resolutions/codecs  to be stored in separate files.
2 Advantages of Client Controlled Adaptation for Seeking

If there are several 3GPP files at the server with the same content encoded with different bit-rates/resolutions and if the adaptation is only server controlled (by, for example, monitoring the TCP flow of data towards the client), then the client “sees” a 3GPP file format [2] that is a hybrid of the 3GPP files that exist on the server. The exact form of this hybrid file depends upon the channel conditions. So the client can not use byte ranges to seek because the hybrid file does not exist on the server. Seeking then requires special time based URL schemes or proprietary HTTP headers.
If the client is aware of what files exist on the server, then the client can seek using an HTTP GET with byte ranges. By parsing the appropriate file on the server, it can do seeking.

3 Advantages of Client Controlled Adaptation for Buffering
Progressive download is an actual file download from an HTTP web server. HTTP 1.1 has support for the client to specify byte ranges of the file and in this way seeking can be supported for progressive download. So HTTP 1.1 already has the support necessary for the client to download parts or segments of the file separately.

For some use cases, it is attractive for the client to buffer these segments and not to store the complete file.

Below are some example use cases where a buffer would be convenient.

1) long life  live streaming where the client has limited memory and/or disk space.

2) The client may want the option not to store the complete download in order to conserve its storage resources.

3) The operator/content provider may not want the user to be able to store the complete file for local playback.

Given that the client should have a buffer, the rate at which segments of the file are downloaded should be at least partially based on client buffer fullness, client rendering rate, CPU capabilities, and possibly other client resources. 

For HTTP there isn’t an existing feedback mechanism for the client to let the server know what its buffer fullness is as there is with the RTCP APP packets used with the RTP protocol in 3GPP PSS. Therefore client controlled adaptation avoids having to define proprietary HTTP headers/methods which are not currently used and which would prevent HTTP streaming using ordinary web servers.

4 The Advantage of Simplicity

 HTTP is a stateless protocol. There is no concept of a session. For server controlled adaptation of HTTP streaming, the server needs to maintain a session. One of the main reasons for the success of progressive download is simplicity. Only an ordinary web server is needed. If requirements such as maintaining a session, tracking each client’s buffer fullness, etc. are put on the server for the case of 3GPP HTTP streaming, then the servers may become too complicated for the service to be widely adopted and to scale well.
5 Proposal
It is proposed that an HTTP streaming service is defined where the adaptation is controlled by the client.
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