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0. Introduction

In this document we propose to extend the scope of the 3GPP file format (3GP) to also include support for streaming servers, e.g. inclusion of hint tracks as well as storage of alternative bitstreams for adaptation and relationships between such streams. The proposal is based on discussions at the SA4#25 meeting in San Francisco after our previous input [1]. 

After this introduction the document is divided into two parts:

Part 1

This part addresses the identification of 3GP files in general and conformance points for different usages of the 3GP file format. The scope of this part is not limited to server files.

In order to avoid fragmentization of the 3GPP file format into several specific formats, we propose to have one unique identifier (file extension and brand) for a 3GP file in Release 6. Different use cases are instead reflected by “profiles” within the general format. 

When used as an interchange format for MMS (the scope of 3GP so far) 3GP files must be self-contained and have a restricted number of tracks – just as in Release 4 and 5.

When used as a server file format, 3GP files contain hint tracks to enable media-unaware PSS servers to stream. Server files may also be containers for alternative encodings of content. 

Part 2

This part addresses the handling of alternative tracks in a 3GP file and server extensions.

Alternative tracks can be used to accommodate for bandwidth variations by letting a server switch between different bitrates of a video or audio stream. Alternatively, different bitrate selections of a streaming session can be presented to a client during set-up. Another option may be to select language for audio or screen size for video.

All information needed for a streaming session can be contained in a server file, such as a large number of packetized media bitstreams, SDP descriptions, and relationships specifying which alternative media streams that can be used for adaptive stream switching or selection.

Part 1 – 3GP files and conformance points

2.1. File identification and profiles

In Release 4 and 5 we have so far used three mechanisms to identify 3GP files:

· file extension

· brand (in File Type box)

· MIME type

The file extension .3gp identifies the “best usage” of a file as 3GP. The brand 3gp4 (3gp5) declares conformance to Release 4 (5) of the 3GP specification in TS 26.234 [2]. The MIME types video/3gpp and audio/3gpp are associated with 3GP files containing video (optionally with associated audio) and audio only, respectively.

The same mechanisms can be extended to Release 6 by defining the brand 3gp6 to declare conformance to Release 6 of the 3GP specification TS 26.244 [3].

Profiles

In order to extend the scope of file format in Release 6 we propose to define “profile brands” that only can be used as compatible brands (and not major brands) in the File Type box. This way we keep the unique over-all branding of 3GP, while allowing further differentiation to accommodate both MMS and server-file usages:

· profile brand 3gpm – interchange format for MMS

· profile brand 3gps  – server file

A 3GP file without a profile may include all features (to be) defined in the 3GP specification [3], whereas profiles define constraints on the general 3GP file format.

Example 1

Below is a list of brand combinations that may be used to define compliance to releases and profiles of 3GP: 

	Major brand
	Compatible brands

	Type of 3GP file

	3gp4
	
	MMS (Rel 4)

	3gp5
	
	MMS (Rel 5)

	3gp6
	
	general usage (Rel 6)

	3gp6
	3gpm
	MMS (Rel 6)

	3gp6
	3gps
	hinted server file (Rel 6)

	3gp4
	3gp5, 3gp6
	MMS (Rel 4, 5 and 6) – see below


Note that the usage of brands is very flexible and extensible. In particular,

· combinations of 3gp4, 3gp5 and 3gp6 may appear in a file that is compliant to several releases. Note however that if a 3GP file complies with Release 4 or 5, it must fulfil the MMS profile requirements in order to ensure backward compatibility. In this case the profile brand 3gpm is superfluous, as indicated in the last example above.

· A 3GP file may have several profile brands, e.g. a 3GP file with both 3gpm and 3gps is hinted and can be used for MMS.

· The list of profile brands can be used in higher releases and it can also be extended at any time. Some examples may include profile brands to indicate that a 3GP file is suitable for progressive download or that it contains encrypted content.
· Profile brands can also be used in files with other extensions than .3gp, e.g. an MP4 file compliant to 3GP. In this case all 3GP-specific brands appear in the compatible-brands list.

2.2. Conformance

In Release 6, conformance to the 3GP specification is defined in two levels. All 3GP files must conform to the general requirements. Profiles imply further requirements.

General 3GP files

A general 3GP file in Release 6 shall be an ISO base media file [4] that includes

· brand 3gp6,

· does not use compact sample sizes (‘stz2’),

· does not use movie fragments.

Moreover, it may include any extensions defined (or to be defined) in TS 26.244, such as

· codecs (AMR, H.263, etc.),

· server extensions (aiding adaptation and selection),

· asset information.

Note that hint tracks and SDP containers are defined in [4] and can thus appear in a general 3GP file.

Example 2

A content provider can prepare a file with many alternative bitstreams that he labels as a general 3GP file. At a later stage such a file can be extended with hint tracks (and be labeled with the server-file brand). However, a general 3GP file can be used as an interchange file for content providers, without the need to address hinting or PSS servers.

MMS profile

A 3GP file used for interchange of MMS shall be a general 3GP file subject to the following: requirements, which already apply to 3GP files in Release 4 and 5:

· profile brand 3gpm (not required for Release 4 or 5),

· self-contained (no external references),

· maximum number of tracks one for video, one for audio and one for text,

· maximum number of sample entries shall be one per video or audio track.

Server profile

A server 3GP file shall be a general 3GP file that shall include

· profile brand 3gps,

· hint tracks (in compliance with PSS: choice of payload formats, packet sizes, etc.)

· SDP information (session and media level),

The purpose of this profile is to mark a 3GP file as ready to be streamed by a media-unaware server, without the need to packetize dynamically during streaming. A PSS-compliant server shall be able to stream the content of media tracks by only following the supplied hint tracks. However, a PSS-compliant server shall not be required to follow the provided hint tracks.

Part 2 – Alternative tracks and server extensions

2.1. Classification alternative tracks

3GP files may include several video or audio tracks in order to provide alternative encodings of content suitable for selection or adaptation. The relationship between alternative tracks can be given through a simple classification in terms of groups. The purpose of this classification is to simplify selection and track switching for servers (and players).

In a general 3GP file, both media and hint tracks can be classified into groups. In a server file, however, only classification of hint tracks is necessary as a PSS server shall only be required to follow hint tracks without parsing media tracks.

The classification of tracks is done in two levels. First all tracks are divided into selection groups:
Selection group

Only one track from each selection group may be streamed (played) at any time. Tracks from different selection groups shall be streamed (played) simultaneously.

In most cases all video tracks will belong to one selection group and all audio tracks to another selection group. This way video and audio can be simultaneously streamed (played). However, it is also possible to have two selection groups for audio, thus allowing simultaneous streaming (playing) of audio and speech. Moreover, it could also be the case that different media types are intended as alternatives of each other, such as a choice between audio and text. Hence, by specifically defining selection groups we open up for expansion to more advanced usages of the file format, while simplifying selection criteria for servers and players.

Tracks that belong to one selection group may be further divided into switch groups:

Switch group

Tracks that can be used for switching during streaming (playing) belong to the same switch group.

Example 3

Audio tracks with various languages should belong to the same selection group, as only one language should be streamed at any time. Tracks within a selection group may be further differentiated in quality (bitrate). Those tracks that have the same language but different bitrates can be grouped together to switch groups. This way the classification facilitates bitrate adaptation, as a streaming server may change bitrates, but not languages, during a streaming session.

Default grouping
In order to ensure compatibility with other file formats based on [4], we also need to define the meaning of not specifying selection and switch groups, i.e. using the default value 0:

· Tracks with switch group 0 cannot be switched. This is equivalent to associating a unique non-zero switch group to each such track.

· Tracks with selection group 0 inherit the selection group structure from the switch group structure. Those tracks that belong to the same switch group shall also belong to the same selection group.

These rules may seem somewhat opaque, but with the examples below it should hopefully be clear that they make sense and are easy to understand:

Example 4

The simplest case of multiple tracks in a file is to have one video and one audio track that shall be streamed (played) at the same time. Switching is of course not possible. The easiest way to classify this is to use take advantage of the default grouping:
	Track ID
	Media type
	Selection group
	Switch group

	1
	video
	0 → 1
	0 → 1

	2
	audio
	0 → 2
	0 → 2


As the switch groups are 0, each track should be treated as if it belongs to a unique switch group. This is marked with arrows above, e.g. “0 → 1“ means that for this track, switch group 0 shall be treated as the (unique) switch group 1. As the selection groups are also 0, the selection group structure follows from that of the switch groups. The same result could also have been achieved by directly using the replaced numbers for switch and selection groups.

Using the replaced numbers in the table, it is easy to verify that both tracks shall be streamed (played) at the same time.

Example 5

Two alternative language encodings of the same content shall not be streamed (played) at the same time. The easiest way to classify this is to use default grouping of switch groups:
	Track ID
	Language
	Selection group
	Switch group

	1
	Swedish
	1
	0 → 1

	2
	English
	1
	0 → 2


As the switch groups are 0, they shall be treated as unique (as in Example 4). 

It is easy to verify that switching is not allowed between languages and that only one language shall be streamed (played).

Example 6

Two alternative bitrate encodings of the same content shall not be streamed (played) at the same time. Switching should be allowed, though. Default grouping of selection groups gives:
	Track ID
	Bitrate
	Selection group
	Switch group

	1
	32 kbps
	0 → 1
	1

	2
	48 kbps
	0 → 1
	1


We see that this results in that switching between bitrates is allowed and that only one stream shall be played at any time.

Example 7

Two alternative bitrate encodings exist for both Swedish and English. Only one language shall be selected to be streamed (played). Switching between bitrates within a language is allowed.

	Track ID
	Language
	Bitrate
	Selection group
	Switch group

	1
	Swedish
	32 kbps
	1
	1

	2
	Swedish
	48 kbps
	1
	1

	3
	English
	32 kbps
	1
	2

	4
	English
	48 kbps
	1
	2


We see that this results in that switching between bitrates is allowed and that either Swedish or English is used.

Example 8

One video and one audio track shall be streamed (played). Each media type has a choice of two codecs. Switching between codecs is not allowed.

	Track ID
	Media type
	Codec
	Selection group
	Switch group

	1
	video
	H.263
	1
	0 → 1

	2
	video
	MPEG-4
	1
	0 → 2

	3
	audio
	AMR
	2
	0 → 3

	4
	audio
	AAC
	2
	0 → 4


We see that one track from each selection group is streamed (played) and no switching is allowed.

Example 9

The following example includes a more complex structure of tracks. 
	Track ID
	Codec
	Bandwidth
	Language
	Selection group
	Switch group

	1
	H.263
	32 kbps
	-
	1
	1

	2
	H.263
	48 kbps
	-
	1
	1

	3
	H.263
	64 kbps
	-
	1
	1

	4
	AMR
	5.15 kbps
	Swedish
	2
	2

	5
	AMR
	12.2 kbps
	Swedish
	2
	2

	6
	AMR
	5.15 kbps
	English
	2
	3

	7
	AMR
	12.2 kbps
	English
	2
	3


This 3GP file contains 3 tracks for H.263 video and 4 tracks for AMR. The tracks for video are differentiated by their bitrates, whereas the tracks for audio are differentiated by their languages, as well as their bitrates. The video and the audio tracks belong to different stream groups, as video and audio should be streamed (played) simultaneously. Switching between different bitrates is ok within a switch group. Switching between Swedish and English is not allowed, as the corresponding tracks belong to different switch groups. 

Note that 

· tracks in all examples above may be either media tracks or hint tracks,

· all tracks in a 3GP file have an (arbitrary) track ID.

2.2. Encoding of track relationships

All tracks in the ISO base media file format have a16-bit field called alternate group in the Track Header box ‘tkhd’ for defining relationships between tracks. Both selection and switch groups can be encoded via this field:


alternate group = (selection group) * 256 + switch group 

i.e. the alternate-group field is split into two 8-bit fields for selection and switch groups, respectively.

The default value of alternate group in the ISO base media file format is 0, which means that no relationship to other tracks is provided. This is consistent with the rules for default grouping of selection and switch groups for 3GP files in the previous section.

The virtue of the default grouping is that it ensures backward compatibility to files where alternate group has not been used. Moreover, for the majority of simple 3GP files, no or little further information is required (see Examples 4 – 8). 
2.3. Differentiation and combination of alternative tracks

Alternative tracks can be differentiated by attributes in many ways, including language, bitrate, media type, codec, screen size, etc. These attributes are stored within each track according to the file specifications [3] and [4]. Although it would be convenient to have all differentiating attributes collected in one place in the file format, there is a risk of introducing inconsistencies by repeating information. Hence, it is up to a server or player to read this information from each track. If there is a need for more information, we can propose to add a container with pointers to relevant attributes.

Default combinations of tracks

Tracks from different selection groups can be streamed (played) simultaneously. However, the content creator may want to suggest a few useful combinations rather than letting the server combine freely. Such relations can be given by using the extended SDP attribute ”alt-group” in the session SDP information (see below). 
In case the server lacks information on suitable track combinations, the tracks with lowest track IDs of each selection group may be used as the default presentation.

2.4. SDP

Session and media fragments

Fragments that together constitute an SDP description shall be stored in a 3GP server file and may be present in other 3GP files. 

The session part of an SDP description, i.e. all lines up to – but not including – the first line beginning with “m=”, shall be stored as Movie SDP information in the User Data box ‘udta’, as specified in [4].

The media part of an SDP description, i.e. all lines from one “m=” line up to – but not including – the next “m=” line, shall be stored in the corresponding track as Track SDP information in the User Data box ‘udta’, as specified in [4]. 

SDP attributes for alternatives

The server may use the extended SDP attributes defined in the draft Relase-6 TS 26.234 [5] for presenting options to a client. 

The session level SDP may include the ”alt-group” attribute to group tracks that should be streamed together. It is of course up to the server to prune options from that list if certain tracks are not applicable for the session.

The media level SDP fragments shall not contain the alternative-media attributes (“alt” and “alt-default-id”) used by extended SDP descriptions, as these are difficult to pre-encode. If the server uses extended SDP, it must combine several media SDP fragments from different tracks into one media level SDP and generate the appropriate “alt” and “alt-default-id” attributes. The information given in the ”alt-group” attribute of the session level SDP should be helpful for this.

URLs

The server shall generate all control URLs and thus over-ride any absolute or relative URLs given in the SDP fragments. A hint track with track ID N is referred to as “trackID=N”. The following is an example of a (generated) relative control URL in an SDP media fragment:


a=control:filename.3gp/trackID=3

2.5. Adaptation and selection

The mechanisms behind adaptation and selection are beyond the scope of the definition of the file format, which only provides a classification of possible selection and adaptation possibilities. In the Examples 4 – 9  adaptation can be used to switch bitrates and selection can be used to choose between languages, codecs, as well as bitrates.

In order to guide the server in the decision on when switching is suitable, a 3GP file can contain a list of switch entry points (sync points). These are stored in the  Sync Sample box ‘stss’ or the Shadow Sync Sample box ‘stsh’, as defined in [4].

Note that a PSS server must provide SDP descriptions that are transparent to switching. If a PSS server intends to allow switching between hint tracks, it must provide a media-level SDP corresponding to the “most demanding” hint track or hint track combination, e.g. by specifying the highest bitrate it will use for switching.
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