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1 Introduction

The progression of PSS and MBMS based services constitutes a new work item for 3GPP SA4 in Release 9. The corresponding work item description is available in [1]. Among the objectives of this work item, HTTP streaming enhancements are proposed to be specified. 
HTTP streaming provides an alternative to the real-time streaming solution based on RTSP and RTP in PSS. It is intended to enable easy and effortless streaming services to 3GPP user equipment by avoiding NAT and firewall traversal issues. On the other hand, HTTP does not make efficient use of the available resources due to the inherent TCP flow control algorithm and the retransmission functionality. As a result, HTTP based delivery will typically result in significant fluctuations of the throughput and would require a high level of initial buffering to cope with the variable throughput. 
PSS already defines a solution for the delivery of media files using HTTP in a way that is similar to streaming. Progressive download is both supported by PSS codecs and protocols as well as by the 3GP file format. 
In PSS [2] section 6.3, the HTTP protocol is introduced and required for the transport of several media formats (e.g. images, SMIL documents, …) and recommended for the purpose of progressive download. 
Support for the 3GP file format by PSS clients is recommended in PSS [2] section 7.10. The progressive download profile is defined in [3] section 5.4.5. A 3GP file compliant to the progressive download profile must fulfill the requirement for the interleaving of media tracks at an interleaving interval of 1 second. The media data is partitioned into chunks of duration no longer than 1 second or that of a single sample. 
The 3GP file format is an extension of the ISO base media file format [4] and has the following structure:

	ftyp
	
	
	
	
	
	File type and compatibility

	moov
	
	
	
	
	
	Container for all meta data

	
	mvhd
	
	
	
	
	Movie header, overall declarations

	
	trak
	
	
	
	
	Container for an individual trak or stream

	
	
	tkhd
	
	
	
	Track header, overall information in a track

	
	
	tref
	
	
	
	Track reference container

	
	
	mdia
	
	
	
	Container for media information in a track

	
	
	
	mdhd
	
	
	Media header, overall information about the media

	
	
	
	hdlr
	
	
	Handler, declares the media type

	
	
	
	minf
	
	
	Media information container

	
	
	
	
	vmhd
	
	Video media header, overall information for video track only

	
	
	
	
	smhd
	
	Sound media header, overall information for sound track only

	
	
	
	
	stbl
	
	Sample table box, container for the time/space map

	
	
	
	
	
	stsd
	Sample descriptions for the initialization of the media decoder

	
	
	
	
	
	stts
	Decoding time-to-sample

	
	
	
	
	
	ctts
	Composition time-to-sample

	
	
	
	
	
	stsc
	Sample-to-chunk

	
	
	
	
	
	stsz
	Sample sizes

	
	
	
	
	
	stco
	Chunk offset to beginning of the file

	
	
	
	
	
	stss
	sync sample table for Random Access Points

	moof
	
	
	
	
	
	Movie fragment

	
	mfhd
	
	
	
	
	Movie fragment header

	
	traf
	
	
	
	
	Track fragment

	
	
	tfhd
	
	
	
	Track fragment header

	
	
	trun
	
	
	
	Track fragment run

	mfra
	
	
	
	
	
	Movie fragment random access

	
	tfra
	
	
	
	
	Track fragment random access

	
	mfro
	
	
	
	
	Movie fragment random access offset

	mdat
	
	
	
	
	
	Media data container


The media data is contained in the mdat box which appears after the moov box. When progressively download the file, the moov box with all the sample descriptions need to be downloaded first. In addition, several of the meta data boxes and the information contained inside are redundant and not needed for the playback of the media data at the client. 
Furthermore, the delivery solution using HTTP is not further specified and as such will only rely on client and server behaving independently and intelligently to enable progressive download.
2 Scope and Requirements
The PSS progressive download solution suffers from the following drawbacks:

· Data delivery is not optimized for short-delay playback

· A significant amount of the resources is wasted for the transmission of un-necessary meta-data

· Lack of control of the session limit the usability of progressive download for providing video on demand functionality
We propose to enhance the PSS progressive download solution to enable HTTP streaming that is optimized for mobile consumption. The defined solution must fulfill the following requirements:

· Provide bandwidth efficiency and avoid delivery of redundant data
· Provide mechanisms for appropriate session control that brings HTTP streaming solution at a similar level as RTSP

· Optimize media delivery for improved user experience with the HTTP streaming solution
3 Proposal
We propose to adopt the requirements in section 2 when defining the HTTP streaming enhancements.
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