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1 Introduction

Dynamic HTTP streaming refers to the case where media content is tailored and customized by the server based on the client request. In that case, the content preparation is performed on the fly, if no matching cache response to the exact same request can be located. The document describes the architecture and an approach for dynamic HTTP streaming.
2 Architecture
Dynamic HTTP streaming relies on the support from the streaming server to tailor the streamed content to the clients’ needs. The HTTP streaming server is typically configured as a CGI script that is accessible through a regular web server (e.g. Apache2 or Microsoft IIS). Alternatively, it can be built as a stand-alone HTTP server that is dedicated to HTTP Streaming applications. 
Dynamic HTTP streaming refers to the dynamic media preparation step that is performed based on an incoming receiver request. The HTTP Streaming server interprets the incoming HTTP GET request and identifies the requested media samples from a given content. The server then locates the requested media samples in the content file(s) or from the live stream. It then extracts and envelops the requested media samples in a container. Subsequently, the newly formed container with the media samples is delivered to the client in the HTTP GET response body.
The following figure depicts the different components of a dynamic HTTP streaming system as well as the relevant interfaces that fall (fully or partly) under the scope of the 3GPP HTTP Streaming solution.

[image: image1.emf]HTTP Server

HTTP

Streaming 

Client

Dynamic 

Streaming 

Server

1: 

HTTP 

Streaming

HTTP Cache

Content 

Provider

Storage

3: CGI 

or 

REST 

2: 

Content 

Delivery

Description 


Figure 1 Architecture of a Dynamic HTTP Streaming System

The first interface “1” is based on the HTTP protocol and defines the syntax and semantics of the HTTP Streaming requests and responses. The HTTP Streaming requests/responses are based on the HTTP GET requests/responses. 

The interface “2” enables access to the content delivery description. The content delivery description may be provided by the content provider or the service provider. It gives information about the means to access the related content. In particular, it describes if the content is accessible via HTTP Streaming and how to perform the access. The content delivery description may also provide alternative content retrieval options (e.g. progressive download or RTSP/RTP streaming), in case HTTP Streaming is not supported or not desired. The content delivery description is retrieved via HTTP GET requests/responses. The means to retrieve the URL for the content delivery description are out of scope of 3GPP. The specification defines the syntax and semantics of the content delivery description and it may reuse existing formats such as the SDP.
The interface “3” represents the Common Gateway Interface (CGI), which is a standardized and widely deployed interface between web servers and dynamic content creation servers. Other interfaces such as REST are possible and would enable the construction of more cache-friendly resource locators. 
Other interfaces such as the interface between the HTTP Cache and the HTTP Server or other HTTP Caches, as well as the interface between the content provider and the HTTP Server are considered to be out of scope of 3GPP and typical interfaces can be used un-altered for the purpose of HTTP Streaming.
2.1 Procedures
The following figure exemplifies the procedures that are performed to dynamically stream multimedia content over HTTP.
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Initially, the HTTP Streaming client retrieves the file that contains the Content Delivery Description. It then discovers if dynamic HTTP Streaming is enabled for this content or not. This can be done either by parsing the content of the file or probably also through the MIME type of the content delivery description.
In case HTTP Streaming is possible on this content, the HTTP streaming client extracts the URL for the HTTP Streaming Server and builds an HTTP GET request to retrieve the content prefix. The Content Prefix represents the meta data of the content, which is required to be able to consume the content. Since the working assumption is that the content delivered via 3GPP HTTP streaming is based on the 3GPP format, the content prefix consists of the meta data boxes (“ftyp”, “moov”, “mvex”) of the 3GP file. This is described further in section 2.2. Note also that the meta data file may be reconstructed at the client starting from the information in the content delivery description (e.g. in case it uses the SDP). In such case, the step to retrieve the content prefix is optional.

Finally, the HTTP streaming client starts retrieving content fragments continuously until the session is stopped (e.g. based on the user’s request or at the end of the content). For this purpose, the HTTP streaming client builds the appropriate HTTP GET request, indicating the desired components of the content (e.g. which tracks) and the desired start time and duration of the requested media content fragment(s). The content fragments may be served by the HTTP streaming server, or they may typically be retrieved from the cache of the HTTP server or of some HTTP proxy/cache in the network. 

Upon receiving the HTTP GET request for a content fragment, the server parses the request to extract the information about the desired content fragment and to be able to locate the corresponding media samples in the file or live stream. An error message is returned in case the requested media range is not yet available at the server. The HTTP streaming server may limit the choices for content fragment durations. This will increase the chances for cache hits at the cost of reduced flexibility for controlling the streaming session at the HTTP streaming client. 

The HTTP streaming server locates and extracts the requested media samples and encapsulates them in a fragment container, including the corresponding metadata that enables the client to position the media samples in the timeline, correctly extract and decode the media samples, and verify that the request has been successfully executed. The fragment container format is proposed to be the movie fragment boxes of the 3GP file format as described in section 2.2.
2.2 Media Format

3GPP HTTP Streaming shall be based on the 3GP file format, which supports the media codecs that are defined by 3GPP services. The ISO-base File Format (ISOFF) and the derived 3GP file format support the usage of movie fragments. The main use cases for the design of movie fragments have been the recording of received content as well as the support for progressive download as mentioned in Annex A of 14496-12.

HTTP Streaming is an extension of progressive download and as such would also benefit from the usage of movie fragments in the file format.  The file prefix, consists of the “ftyp” and the “moov” box. The “moov” box contains no samples and is then very small in size. This reduces the start-up time significantly as the file prefix is downloaded at the start of the HTTP streaming session at the client. According to the ISOFF specification, the “mvex” box shall be contained in the “moov” box to indicate that the client has to expect movie fragments. The “mvex” box also sets default values for the tracks and samples of the following movie fragments. The “moov” box shall contain metadata describing all components of the content, grouping the tracks that have the same media type and that represent alternatives. The grouping is done using the “alternate_group” value in the “tkhd” box. This is especially necessary to provide the streaming client with the flexibility to customize the content to its needs (e.g. audio language, bitrate, media codec,…). 
The content fragments are delivered as a set of “moof”, “mdat”, and (optionally) “mfra” boxes. A single request may result in a response that contains one or more movie fragments, depending on the requested media time and the duration of a single fragment. 

The following figure depicts the format of the data that a client would be able to reconstruct from successful HTTP GET requests. The “mfra” boxes shall be merged by the client to build an 3GP/ISOFF compliant file. The “mfra” box is delivered with each response to describe the media samples and to allow correct positioning of the media sample with regards to the timeline.
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Figure 2 media format for HTTP streaming
3 Proposal

We propose the following:
1. Include the above description as part of the working assumptions for the dynamic HTTP Streaming mode

2. Adopt movie fragments as the container for media data as used in responses to HTTP streaming requests.
3. Adopt the recommendation that “moov” boxes shall contain no samples and shall provide a complete description of the content, including the alternative tracks that the user is able to choose from.

4. Define the syntax and semantics for the HTTP GET requests to retrieve the content fragments and the content prefix.

5. Define the syntax and semantics of the content delivery description  (e.g. including extensions to existing formats such as the SDP)

6. Enable fallback to regular progressive download if client or server wish so or when support for dynamic HTTP streaming is not available.
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