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As presented in the 3GPP-S4 Bethesda meeting, Wireless Multimedia Forum is developing the forum specifications for wireless multimedia streaming applications, involving content providers, service providers, network operators and vendors. During the course of development, the individual members including the companies in the Source of this contribution identified importance of the server file format in multimedia streaming applications.

The server file format is the interface between a wireless streaming system and content providers, and is one of the most essential elements from content providers’ point of view. The standardized file format to be supported by major authoring tools is the key to the success of the multimedia streaming application in mobile networks.  With this contribution, we would like to request a discussion on specifying server file format at 3GPP.

The following appendix is the server file format which has been developed in Wireless Multimedia Forum (WMF) based on MP4/QuickTime. We hope this document could be a starting point of the discussion in our group.

Appendix ~ WMF RTFD v1.0

Abbreviation
	MDS
	Multimedia Distribution Subsystem

	RTFD
	Recommended Technical Framework Document

	RTP
	Real-Time Protocol

	WMF
	Wireless Multimedia Forum

	WMT
	Wireless Multimedia Terminal


8.4. File Storage Format

MPEG-4 File Format SHALL be used for transferring of the stored content between the content creation subsystem and the multimedia distribution subsystem. The specific parameters and restrictions on the MPEG-4 File Format are defined below.

8.4.1. WMF Set Atom

New atoms named WMF Set Session Atom ('wmfs') and WMF Set Media Atom ('wmfm') SHALL be introduced in User Data Atom ('udta') in order to indicate that the file is created under the restriction of WMF file format. The syntax and semantics of the WMF Set Atoms are defined below.  The WMF Set Session Atom is defined at the movie level, and the WMF Set Media Atom is defined at the track level.

aligned(8) class WMFSetSessionAtom extends FullAtom (‘wmfs’, 0, 0){


unsigned int(32) 
major_version

unsigned int(32) 
minor_version

bit(31)


reserved


bit(1)


storable flag
}

aligned(8) class WMFSetMediaAtom extends FullAtom (‘wmfm’, 0, 0){


bit(31)


reserved


bit(1)


storable flag

unsigned int(32)
codec-type
}

major_version, minor_version
indicates the version of the WMF profile applied to this file. This is currently set to 1 and 0 respectively.
storable flag

indicates if the media data contained in this file is storable at the WMT. 

0: not storable, 1: storable.
codec-type 

indicates the media codec in this file. This field consists of four 8-bit segments. The first  segment indicates the media type (audio=0 or video=1), and the next 3 segments indicate codec, profile and level respectively, as follows:

aligned(8) class codec-type() {

unsigned int(8)

media-type;

unsigned int(8)

codec;

unsigned int(8)

profile;

unsigned int(8)

level;



}

The actual values of codec-type are shown in Table 1 below.

Table 1 codec-type

	codec-type
	Description

	media-type
	Codec
	profile
	Level
	

	0
	1
	0
	0
	AMR

	0
	2
	0
	0
	EVRC

	1
	1
	1
	0
	MPEG-4 Simple Profile@Level 0

	1
	2
	0
	10
	H.263 baseline

	1
	2
	3
	10
	H.263 Profile 3@Level 10

	
	
	
	
	

	-
	255
	-
	-
	unspecified


The two variants of WMF Set Atom are used as follows:  The 'wmfs' variant is used at the movie level to signal that the file complies with the WMF file format definition.  It also conveys the RTFD      version number as well as the session-level storability information.  The 'wmfm' variant is used at the track level to indicate the codec-type and storability information corresponding to each track.

8.4.2. Hint track

The hint track serves information to describe to a MDS how to deliver media streams in the WMF file to a WMT over the network. Hint tracks are used only at the MDS to construct RTP packets, and are not delivered to the WMTs. 

The WMF hint sample data format is based on the QuickTime hint track defined in Chapter 3 of the QuickTime File Format [7] with some additions and restrictions as listed below.   The WMF hint data format SHOULD be supported by the MDS.  The use of the WMF hint sample data format SHALL be signaled in the WMF file format by a <protocol> value of 'wmfr' in the HintSampleEntry that is contained within the SampleDescriptionAtom inside the hint track.
        Other hint data formats with other protocol values MAY be defined outside of WMF.         However, these SHOULD be ignored by any WMF server which does not recognize them.         
8.4.2.1. Default Hint Track Sample

When the RTP hint media data of the QuickTime is used, the following restrictions apply:

1) The ‘X’ value of the RTP header information in the packet table SHALL be set to 0. 

2) The ‘R’ value of the flags in the packet table SHALL be set to 0. 

3) The value of data source of the data table in the packet table SHALL be set to 1 or 2. 

4) When the value of the data source in the data table is 2, the value of 0x00 is forbidden for the track_reference_index. 

5) When the value of the data source in the data table is 2, the bytes per compression block and the sample per compression block SHALL be set to 0. 

8.4.2.1.1. Extra Information TLV

The QuickTime hint track format allows for user-defined extensions, which are specified in terms of Type-Length-Value (TLV).  WMF defines a set of TLVs that indicate a priority per packet basis.  TLVs of the Delay Preference and Drop Preference MAY be used by the MDS or the subsequent network system as a hint on how this packet should be handled.  The syntax and semantics of TLV are defined in QuickTime File Format [7].

For the Delay Preference TLV, the following semantics SHALL apply.


Size

always set to 12


Type

'dely' SHALL be used


Data

A single 32-bit integer which indicates the delay preference value.

For the Drop Preference TLV, the following semantics SHALL apply.


Size

always set to 12


Type

'drop' SHALL be used


Data

A single 32-bit integer which indicates the drop preference value.

If the MDS finds any other types of TLV, MDS SHALL ignore and skip them if they are not understandable.

8.4.2.2. Hint Information Atom

When the hint track for a media is used, the hint track MAY contain the hint information atom (‘hinf’).  The syntax and semantics of the hint information atom are defined in QuickTime File Format [7].  WMF defines the following two child atoms that indicate the default value when no Delay Preference TLV nor Drop Preference TLV is present in the packet table entry of the hint samples.

aligned (8) class DelayPreferenceChildAtom extends Atom ('dely') {


unsigned int (32)
delay_preference;

}

aligned (8) class DropPreferenceChildAtom extends Atom ('drop') {


unsigned int (32)
drop_preference;

}

8.4.2.3. SDP Atom

WMF files SHOULD contain SDP atoms.  Session-level SDP information SHOULD be placed in a movie-level sdp atom, and media-level SDP information SHOULD be placed in track-level sdp atoms as described in Chapter 3 of the QuickTime File Format [7].
8.4.3. IOD Atom

The codec type and profile/level information corresponding to each media track SHALL be specified using fields within the WMF Set Atom as described earlier.  Because these fields may not be available to a non-WMF server, a WMF file SHOULD also set the ProfileLevelIndication fields in the 'iods' atom and the objectTypeIndication in the 'esds' atom.  These fields SHOULD be set to the  appropriate values for the required MPEG-4 codec and profile/level.  For non-MPEG-4 codecs such as AMR, the following values SHOULD be used:

           videoProfileLevelIndication = 0x80  (user private)

           audioProfileLevelIndication = 0x80  (user private)

           objectTypeIndication = 0xC0         (user private)

A WMF-compliant MPEG-4 file does not require object-descriptor (OD) tracks or scene description (BIFS) tracks.  A WMF-compliant server SHOULD ignore any such tracks and instead deduce the       simple audio/visual scene description by parsing the meta-data and 'trak' atoms present at the movie level.  For this reason, ES_Descriptors present in the 'iods' atom may be safely ignored by a WMF-compliant server.  A WMF file MAY contain ES_Descriptors as well as a BIFS and/or OD track if these are required for operation with non-WMF servers.

8.4.4 Supported Atoms
The usage of atoms within a WMF-compliant file is by default governed by the MP4 specification [3].  Specifically, a WMF-compliant file SHALL contain all atoms that are MP4 mandatory as defined in [3].  Table 2 contains a list of additional atoms for which there are WMF-specific requirements.  The atoms indicated in the column “Mandatory” are atoms that SHALL appear in all WMF-compliant MP4 files.  The atoms indicated in the column “Optional” are atoms that MAY appear in WMF-compliant MP4 files. 

Table 2 WMF Atoms for MDS 
	Type
	Atom Name
	Mandatory
	Optional

	‘mdat’
	Media Data1
	X
	

	‘udta’
	User Data
	X
	

	‘wmfs’
	WMF Set Atom (Session)
	X
	

	‘wmfm’
	WMF Set Atom (Media)
	X
	

	‘hnti’
	Hint Information Atom2
	
	X

	‘sdp ’
	SDP Atom2
	
	X


1. This atom becomes mandatory because of the restriction that all the media in the MP4 file is self-contained.  This imposes a restriction on the Data Reference Atom (‘dref’) in that the entry-flags field shall always be ‘1’, which means that no external data reference is used.  

2. The Hint Information and SDP Atoms SHOULD be present when hint tracks are used.  The ‘hnti’ and ‘sdp ’ atoms provide the SDP data at the movie level as well as within the actual hint track.

8.4.4. Media Data Format

The following sections define the format of media data within the MP4 file.  Note that the media data stored in the MP4 file is stored without pre-packetization.  

8.4.4.1. MPEG-4 Visual

MPEG-4 Visual bitstreams SHALL be stored in MP4 files as described in [ISO 14496-1] and [ISO 14496-2]. Note that the mode of Decoder Configuration Information transmission when used with Systems is defined in Annex K to [ISO 14496-2].

8.4.4.2. H.263

When H.263 bitstream is stored into MP4 files, one picture frame SHALL be mapped into one sample of an MP4 file.

8.4.4.3. AMR

When an AMR bitstream is stored in a WMF-compliant MP4 file, each audio frame SHALL be mapped into one sample of the MP4 file.





















































































� The <protocol> field is described here in terms of MPEG-4 File Format terminology.  In QuickTime terms, it corresponds to the « data format » field in the hint sample description atom [7].
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