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5.3.
Extended Transparent End-to-End Packet Switched Mobile Streaming Applications (PSS-E)
1. Introduction

In the work item description of the PSS-E (TSGS#12(01)0392), multimedia file format is considered to be one of the issue for interworking with MMS and interoperability with the Internet. This document analyses the requirements on PSS-E file format and proposes a technical solution.

2. Requirements for PSS-E File Format

The Streaming AdHoc in TSG-SA WG1 (Service) is now discussing the stage 1 document for the Extended Streaming Service. A working document of the group can be found in the TSG S1(01)837, “LS on stage 1 for Extended Streaming Service” document.

The file format related requirements in the document are as follows. (extracted from the document, highlight is added for the reference in this contribution)

5.1 General

·
The Extended Transparent End-to-End Packet Switched Streaming Service (PSS-E) shall add enhanced capabilities to the existing Transparent End-to-End Packet Switched Streaming Service (PSS)[TS26.233 and 26.234] with considering backward compatibility.
·
The Streaming Service should take into account as much as possible on streaming elements (protocols, formats etc) already in use in the industry (e.g. the internet).   

·
The Streaming service mechanisms shall:

-
use open standards where these are available for Streaming service requirements

-
use standard procedures and interfaces to avoid interoperability problems

-
propose extensions to existing standards if needed
5.5.1 Media Types

·
For the purpose of providing improved quality media, the PSS-E clients and servers should support improved and additional new media types such as:

-
graphics (2D and 3D)

-
synthetic audio (e.g. MIDI)

-
enhanced audio and video codecs (e.g. higher levels and profiles and/or new codecs)

-
enhanced scene description (e.g. new features and/or functionality)

-
metadata

-
formatted text (e.g. decorated captions, which synchronize with music, movie and etc.)
8
Digital Rights Management

DRM might be desirable depending on content type and value, this chapter is for further study.

·
The Streaming service may support different levels of DRM
·
The Streaming client should be able to handle content using DRM
9
Interworking

Interworking with conversational multimedia services is important since streaming could be a useful component in many conversational multimedia applications. Interworking with MMS is especially important because there are application scenarios where media delivery via a streaming service could be replaced by media delivery via MMS as a fall back solution.
So, some of the key words, which can be extracted from the document, are:

(1) backward compatibility

(2) interwork with MMS

(3) take into account already in the industry

(4) based on open standard

(5) capability to handle formatted text

(6) support of different levels of DRM

3. File Format for PSS-E 

Based on the analysis in the previous section, we would like to propose to use the “ISO Media File format (see detail in Section 4)” with 3GPP specific extensions as the PSS-E file format.

The ISO Media File format is the core part of the MP4 file format specification, and, therefore, has the (1) backward compatibility with existing MMS file format, and can be easily (2) interwork with MMS. As it is based on QuickTime file format, there are already numbers of commercial products (3) in the industry, which can easily be modified to support the format. Of course, it is (4) based on an open standard.

What 3GPP has to do is to specify 3GPP specific components, such as (5) capability to handle formatted text, (6) support of different levels of DRM, and etc. based on the 3GPP requirements.

4. File Format Standardization in MPEG

At the last MPEG meeting in Sydney on July 2001, the MP4 file format specification was re-organized into two parts, i.e. “ISO Media File Format” and “MPEG-4 specific format”, in order to easily support derivative formats, such as Motion JPEG2000. The detailed description can be found in the Tdoc S4(01)0451 “Liaison Statement to 3GPP/SA4”. The 3GPP can develop our own derivative file format on top of the ISO Media File Format.

The following section described a proposal on the definition of 3GPP specific format.
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Figure 1. 3GPP File Format and MP4 File Format
5. 3GPP Specific Format

5.1. File Identification

The ISO Media File format introduced the File Type Box (formally called as atom) in order to identify the compatibility brand of the file. The brand name of ‘isom’ is reserved for ISO media file, ‘mp41’ for MP4 version 1, and ‘mp42’ for MP4 version 2.

The proposed syntax and semantics for the 3GPP file format is as follows.

aligned(8) class FileTypeBox 


extends Box(‘ftyp’) {


unsigned int(32)
major-brand;


unsigned int(32)
minor-version;


unsigned int(32) compatible-brands[];
// to end of the box

}

major-brand – is a brand identifier. The brand ‘3gpp’ is used for 3GPP file format.

minor-version – is an informative integer for the minor version of the major brand. Shall be 1.

compatible-brands – is a list, to the end of the box, of brands
The file extension of  ‘.mp4’, and the MIME types of video/mp4, audio/mp4 shall be used for the compatibility with existing MMS specification.

5.2. Non-ISO Codec Support

For AMR, AMR-WB and H.263 support, specification in Annex D of the “TS26.234: Transparent end-to-end packet switched streaming service (PSS); Protocols and codecs” can be applicable.

5.3. Formatted Text

5.3.1. General
This section describes a proposal on text tracks to be used in the 3GPP file format. In order to consider the requirement on the use of the format already in use in the industry, this proposal is a subset of QuickTime text track. The QuickTime text track is already used in many applications and can be easily imported in ISO media based file formats. The detail of the QuickTime file format is freely available from: 

http://developer.apple.com/techpubs/quicktime/quicktime.html ,

and especially in the document:

http://developer.apple.com/techpubs/quicktime/qtdevdocs/PDF/QTFileFormat.pdf .

5.3.2. Media Handler

A text track uses the text media handler.  For the 3GPP file format, the handler-type shall be ‘text’.
5.3.3. Media Handler Header

A text track uses the generic media header and media information boxes (media information box 'minf' contains 'gmhd' which contains 'gmin') .

'gmhd'

'gmin'

5.3.4. Sample Description Format

The sample table box ('stbl') contains sample descriptions for the text track.  Each entry is a sample entry box of type ‘text’.  It starts with the standard fields (the reserved bytes and the data reference index).  Some fields can be overridden or supplemented by additional boxes within the text sample itself. These are discussed below. 

There can be multiple text sample descriptions in the sample table. If the text style does not change from one sample to the next, the same sample description is used. Otherwise, a new sample description is added to the table. Not all changes to text characteristics require a new sample description, however. Some characteristics, such as font size, can be overridden on a character-by-character basis. Some, such as karaoke highlighting, are not part of the text sample description and can be changed dynamically. 

The TextDescription extends the regular sample entry with the following fields:

displayFlags: 32 bits:

don't display 

0x0001

don't auto scale 

0x0002

clip to text box 

0x0004 

/ can be overridden 

use movie bgcolor 
0x0008 

/ can be overridden 

shrink textbox 

0x0010 

/ can be overridden 

scroll In 

0x0020

scroll Out 

0x0040

horizontal scroll 
0x0080

/ When horizontally scrolled and ‘reverse scroll’ is not
 set, then enters on the right and leaves on the left.

 When vertically scrolled and ‘reverse scroll’ is not set,

then enters on the bottom and leaves on the 

reverse scroll 

0x0100

continuous scroll 
0x0200

flow horizontally
0x0400

continuous karaoke
0x0800
inverse hilite 

0x8000 

/ can be overridden 

use hilite color 

0x10000 
/ can be overridden 
justification: 32 bits signed


left
0


center
1


right 
-1
background color: 48 bits 

rgb color, 16 bits each of red, green, blue 
/ can be overridden 
text box: 64 bits:  



16 bits each top, left, bottom, right 
/ can be overridden 
startChar: 32 bits 



offset (always 0)
height: 16 bits



Height of text in pixels 
ascent: 16 bits



Baseline to top in pixels 
fontNumber: 16 bits

font number (in originating computer) 
face style flags: 8 bits


0 
plain


1 
bold


2 
italic


4 
underline,


8 
outline


0x10 
shadow


0x20 
condense


0x40 
extend
textFlags: 8 bits



not used

size: 16 bits



font size (nominal point size) 
textColor: 48 bits



rgb color, 16 bits each of red, green, blue
defFontName: pascal string



font name of the font to be used
5.3.5. Sample Format

Each sample in the media data consists of a string of text, optionally followed by sample modifier boxes.
For example, if one word in the sample has a different size than the others, a 'styl' box is appended to that sample, specifying a new text style for those characters. This overrides the style in the sample description. These boxes are present only if they are needed. If all text conforms to the sample description, and no characteristics are applied that the sample description does not cover, no boxes are inserted into the sample data. 

The initial string is preceded by a 16-bit count of the number of characters in the string.  The sample size table provides the complete size of each sample, including the trailing modifier boxes; by comparing the string length and the sample size, you can determine how much space, if any, is left for modifier boxes.
The text samples shall be uniformly coded in UTF-8, or start with a BYTE ORDER MARK (0xFEFF) and by that indicate full Unicode. 
It should be clear that any unrecognised boxes found in the text sample should be skipped and ignored, and processing continue as if it were not there.
5.3.5.1. Sample Modifier Boxes
5.3.5.1.1. Text Style

'styl'

This specifies the style of the text.  It consists of a series of records, preceded by a 16-bit record count.  Each record specifies the starting character position of the text to which it applies.

The records have the following format:

startChar: 32 bits 



starting character position for this style

height: 16 bits



Height of text in pixels 

ascent: 16 bits



Baseline to top in pixels 

fontNumber: 16 bits - font number (in originating computer) 

face style flags: 8 bits



0 
plain



1 
bold



2 
italic



4 
underline,



8 
outline



0x10 
shadow



0x20 
condense



0x40 
extend

textFlags: 8 bits



not used

point size: 16 bits



The nominal point size of the face.

textColor: 48 bits



rgb color, 16 bits each of red, green, blue
5.3.5.1.2. Text Box

'tbox' - specifies a new text box. This consists of four 16-bit integers:  top, left, bottom, and right.
5.3.5.1.3. Highlight

'hlit' - Specifies highlighted text:  the atom contains two 32-bit integers, the starting character to highlight, and the first character with no highlighting (e.g. values 4, 6 would highlight the two characters 4 and 5).

'hclr' - Specifies highlight color. If not present, highlighting is accomplished using inverse video.  The atom contains 3 16-bit values:  red, green, and blue.
5.3.5.1.4. Scroll Delay

'dlay' - Specifies a delay before Scroll In or Scroll Out commences.  A 32-bit integer specifying the delay before the text sample starts scrolling.
5.3.5.1.5. Karaoke

'krok' - Karaoke. The number of highlight events are specified, and each event is specified by a starting and ending character offset and an end time for the event. The start time is either the sample start time or the end time of the previous event. The specified characters are highlighted from the start time to the end time. 

The atom starts with a 32-bit count of the event count, and then that number of 8-byte records.  Each record contains the time as a 32-bit number, and the text start and end values, each as a 16-bit number.
5.3.5.1.6. HyperText

'href' - contains the start offset of the text to be linked [Int(32)], the end offset of the text (start offset + number of characters) [Int(32)], and the target URL[pstring].
5.4. Digital Rights Management

The requirement from TSG-S1 says “the streaming service may support different levels of DRM”. In order to facilitate indications of flexible levels of contents creator’s intention, the following general container is proposed.


Box Type:
‘drm ‘

Container:
‘moov’

Mandatory:
option


Quantity:
zero or one
aligned(8) class DRMBox extends Box (‘drm ‘){

}

Inside the ‘drm ‘ atom, any specific DRM information can be stored. An example of such specific box seems like as follows. The detailed specification on the content of such atom is for further discussion.


Box Type:
‘3gdr’


Container:
‘drm ’


Mandatory:
Option


Quantity:
zero or one
aligned(8) class 3GPPDrmBox extends Box (‘3gdr’) {




unsigned int(32)

distribution_rights;

}

distribution_rights:
the value of ‘0’ means that the content is prohibited to re-distribute





the value of ‘1’ means that the content is permitted to re-distribute

6. Summery

This document proposes a file format for PSS-E. The format is based on the ISO media file format with 3GPP specific enhancements on file identification, non-ISO codec support, formatted text, and digital rights management.





















































































� Tomoyuki Ohya (� HYPERLINK "mailto:ohya@spg.yrp.nttdocomo.co.jp" ��ohya@spg.yrp.nttdocomo.co.jp�)		Multimedia Labs., NTT DoCoMo Inc.


� David W Singer (� HYPERLINK "mailto:singer@apple.com" ��singer@apple.com�)			Quick Time, Apple Computer Inc.





1/1
1/7


_1060614396.unknown

