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1. Introduction
This document discusses how to perform seeking in HTTP streaming.

It is agreed that content rate adaptation is to be supported by HTTP streaming. But with rate adaptation, byte range seeking may be problematic. It is assumed for adaptation there are several files of the same content exist on the server, each corresponding to different encoding bit-rate/resolution. What a client received is a hybrid of files existing on the server depending on channel condition. Since there are more than one file and content segment at a specific time instance differ in size and location in different files. The issue of seeking is discussed in previous contributions. 

Considering that client is the controlling party in HTTP streaming while server is passive, we believe byte range seeking can work.  

There are several assumptions in the remaining of this document:

1. For the same content, there are several files, each corresponding to different quality and/or bit rate and/or frame rate. 

2. Fragment is used as granularity for adaptation. A media file consists of a number of fragments which corresponds to an encoded temporal media segment of using the same set of encoding parameters, e.g., bit rate/resolution etc.
3. Files of the same content are fragment aligned.
4. A media description file is used to describe what kind of encoding alternative for a specific content are available on server and how to the media content can be accessed. 
5. Rate adaptation is controlled by server and indicated to client in server enhanced http streaming while in it is determined by client itself with no intervening from server.
2. Seeking under rate adaptation
Compared with traditional streaming protocols, HTTP is a stateless protocol, which is simple with no need to track client’s state and simplify server. This is one of the motivations to use http based media delivery. Hence, in http streaming, client is the controlling party and it always initiates a “session” pulling media data from the server. Unlike in media server in traditional streaming using RTSP, HTTP server is totally passive in the streaming process--it neither manages client’s state or cares what data the client is requesting, just responds to client by sending the requested data. 

Before client start to access content specified by user, i.e. to request media fragment from server, it has to know what is available on the server, such as codec type, bit rates, resolutions etc. 

There must be a media description file to fulfill the requirement, as defined in[5]. 

It is proposed that the media description file contains a segment list. For each segment, offset of starting position and size (starting position offset and end position offset is the equivalent) of corresponding fragment in different files(corresponding to different encoding parameter/codec) are recorded. The offset/size pairs appear in each segment line in the order which is also specified in the description file. 
Before accessing media content, client first download media description file, whether a part or entire file. Based on information obtained from the description, client can request fragment(s) from a specified file.

In http streaming, when receiving a data request from a client with byte range, server reacts according to the streaming mode, server enhanced or client enhanced. 

When working in client enhanced mode, adaptation decision is made by client itself, client determines which encoding version of segment to be downloaded according to channel condition or which file the requested segment is from. Using media description file, client can find the byte range of the desired segment in that file, then requests server to download the fragment by specifying file and byte range. Server simply makes response by sending the requested fragment in specified file. In this case, a standard http server is used. 

When working in server enhanced mode, adaptation decision is made by server. Client indicates to server the desired segment to be downloaded by specifying its corresponding fragment’s location in a reference file and the reference file used. Any files of the same content can be chosen as reference file. For simplicity, usually the first one in the segment record can be used. When receiving request, server first identifies which segment is requested using description file, determines encoding parameters to be used based on channel condition, or from which file to extract fragment corresponding to the segment, again using description file locates the fragment and sends it to client. In this case, server has some intelligence and what server sends to client is an alternative fragment maybe different from the requested one. 

It is convenient to include starting time in each segment record. NPT can be used for this purpose. With starting time’s help, client can easily map time instance to a segment and thus time based seeking is possible. 

An example of a segment record looks like this: 
segment #: starting time, byte range in file-r1, byte range in file-r2, …….byte range in file_rrn;
file_rx: is the file of different bit-rate

The seeking can be used to support live content, as proposed in [5], a line with offset/sizes pairs of latest segment is copied and placed at the top of the media description file, and it is updated as content generation on time. 
In server enhanced mode, if only backward seeking is to be supported, client can only access content from start and do backward seeking. In this case, it is possible to place offset/size pair of next fragment in metadata of current fragment. Thus all fragments constitute a link table, client can know the next segment from the current downloading segment, downloading of consecutive segment will continue.
3. Proposal
We propose a consistent byte range based seeking in both server-enhanced and client-enhanced streaming. The media description file is proposed to contain a segment list in which fragment ranges (offsets of staring positions and end positions or sizes) in different files for the content are included. The segment list is used as an index table to help client and server to request and locate desired segment in files adapted to link condition. Starting time can be included in segment line to support time-based seeking for client without resorting to URL extension. 
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