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1 Introduction

HTTP Streaming is spreading widely as form of delivery of Internet video. The main reason lies in the reliability and simplicity of deployment due to the HTTP protocol. However, HTTP streaming suffers from inefficiency in bandwidth usage that lead to large buffering delays and playback interruptions. The other drawback of existing HTTP streaming solutions is the lack of a standardized and widely accepted technical solution that supports 3GPP standardized media codecs. This has resulted in the proliferation of several proprietary and non-compatible HTTP streaming solutions that are not optimized for usage in mobile devices.
In this contribution, we discuss the functionality that the 3GPP specified HTTP streaming solutions needs to provide. 
2 Session Control
A main functionality of a streaming session is the session control. The following control functions shall be supported by the HTTP streaming functionality:
· Discovery of the support for HTTP streaming

· Retrieval of a description of the content characteristics

· Setup of the session and selection of the media streams

· Starting, pausing, and stopping the session

· Seeking inside the session
· Synchronization of the media streams of the session

The above mentioned operations shall be possible using HTTP as a communication protocol in a backward compatible manner. The HTTP protocol extensions shall be transparent to intermediate HTTP proxies and cache nodes and the like. 
To ensure the backward compatibility, it is necessary to make use of the HTTP Pragma header field. According to the definition of the Pragma header, all Pragma directives (even when unrecognized) must be forwarded up to the server. 

The following is an excerpt from RFC 2616 [1] about the definition of the Pragma header field.
	14.32 Pragma

   The Pragma general-header field is used to include implementation-

   specific directives that might apply to any recipient along the

   request/response chain. All pragma directives specify optional

   behavior from the viewpoint of the protocol; however, some systems

   MAY require that behavior be consistent with the directives.

       Pragma            = "Pragma" ":" 1#pragma-directive

       pragma-directive  = "no-cache" | extension-pragma

       extension-pragma  = token [ "=" ( token | quoted-string ) ]

   When the no-cache directive is present in a request message, an

   application SHOULD forward the request toward the origin server even

   if it has a cached copy of what is being requested. This pragma

   directive has the same semantics as the no-cache cache-directive (see

   section 14.9) and is defined here for backward compatibility with

   HTTP/1.0. Clients SHOULD include both header fields when a no-cache

   request is sent to a server not known to be HTTP/1.1 compliant.

   Pragma directives MUST be passed through by a proxy or gateway

   application, regardless of their significance to that application,

   since the directives might be applicable to all recipients along the

   request/response chain. It is not possible to specify a pragma for a

   specific recipient; however, any pragma directive not relevant to a

   recipient SHOULD be ignored by that recipient.

   HTTP/1.1 caches SHOULD treat "Pragma: no-cache" as if the client had

   sent "Cache-Control: no-cache". No new Pragma directives will be

   defined in HTTP.

      Note: because the meaning of "Pragma: no-cache as a response

      header field is not actually specified, it does not provide a

      reliable replacement for "Cache-Control: no-cache" in a response




The HTTP streaming solutions should define Pragma directives to fulfill the above discussed session control functionality.

3 Data Delivery

When HTTP streaming is supported by the PSS server and by the UE, then both shall be able to support the HTTP 1.1 chunked mode. The data delivery may occur over a single TCP connection or over multiple TCP connections. 

HTTP streaming shall enable streaming of 3GP files or any other ISO-base media file format derived file (e.g. mp4 file format). The media file shall be processed at the server prior-to or during the streaming session to delivery selected media streams in chunks that correspond to movie fragments. 

The media duration of a chunk, i.e. the duration of the samples of each movie fragment, shall not exceed 1 second.
4 Proposal
We propose to adopt the above requirements and proposals as working assumptions for the HTTP streaming solution. 
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