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1. Definition of Terms

GM
General MIDI is a MIDI system standard that was introduced to improve sound module compatibility and reproduction of performance with MIDI. Two GM standards GM 1 and GM 2 are standardized by MMA and AMEI.

MM
Mobile MIDI is a MIDI system standard that is under development in the MMA. MM format provides scalable representation of MIDI music for interoperable applications. During the development of Mobile MIDI MMA used the term General MIDI eXpandable (GMX) which has now been replaced by Mobile MIDI name.
XMF
eXtensible Music Format, is a MMA content format for music and audio content. XMF is a hierarchical container format that can contain different content formats.

MIDI
Musical Instrument Digital Interface is essentially standardized as a communications protocol for the transmission of music as electronic data and for communication between a transmitter and receiver using MIDI messages. The MIDI Specification is maintained jointly by MMA and AMEI.

MMA
MIDI Manufacturers Association is a standardization organization maintaining the MIDI specification and related standards, http://www.midi.org/.

SMF
Standard MIDI File is a file format with compatibility for sequence performance data standardized in 1991 by MMA and AMEI. SMF does not specify targeted sound modules and therefore the user must take care of the playback devices, because there is no guarantee of an identical performance even if the same SMF is used.

AMEI
Association of Musical Electronics Industry (previously the JMSC (Japan MIDI Standard Committee)) is a Japanese standardization organization maintaining MIDI specification and related standards jointly with MMA, http://www.amei.or.jp/index.html.
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8. Motivation of the Document

This document proposes a specification for the MIDI codec for PSM in 3GPP Release 5 and corresponding content format.  The proposal is in line with our previous contribution S4-010342, which was approved as a starting point for further discussion within SA4. In this proposal we will not cover all technical aspects of necessary definitions needed for the definition of MIDI codec and associated content formats. The most essential information is described in the attachment of this proposal that is a draft document of the Mobile MIDI specification version V0.802 that has been prepared by the MMA Scalable MIDI Working Group and is under active discussion between MMA and AMEI. The Mobile MIDI specification is still subject to changes but both organizations have agreed present this document for 3GPP PSM AdHoc meeting as a preliminary information to inform the 3GPP members about the progress of the ongoing specification work MMA and AMEI. Nokia aims for a MIDI codec proposal for SA4 discussion and approval for the 3GPP SA4#19 meeting.
9. Information on MIDI Specifications, Standardization, and Legacy Media

MIDI standards and specifications are the domain of the MIDI Manufacturers Association (MMA) (world except Japan) and the MIDI Committee of the Association of Musical Electronic Industry (AMEI) (Japan).  SA4 should be made aware that for historical reasons MIDI is not a single specification, rather it is a body of specifications and recommended practices for various purposes.  Most MIDI standards are not applicable to the mobile context because they were developed either for professional music applications or for computer-based multimedia applications where dedicated hardware or high-performance processors are the norm.  By comparison, MIDI facilities in 3GPP terminals will generally be more limited and the networked environment as well as unprofessional users introduces additional requirements for the interoperability requirements. Therefore care must be taken in SA4 to select only the appropriate MIDI specifications for the 3GPP synthetic audio applications.

SA4 should also be made aware that there can be no guarantee that legacy MIDI content (standard MIDI files or karaoke files) will play with acceptable quality in a 3G terminal.  This is in large part because the content may call for many simultaneous musical notes, whereas the terminal may in some cases only limited number of notes available.  The number of simultaneous notes in a music player is known as 'polyphony.'  When there are not enough notes available, music playback has a choppy and unpleasant sound.
Automatic content adaptation for MIDI content is not as trivial as for sampled audio. Changing the musical score for lower or higher polyphony level usually requires musical judgment about the musical arrangement and therefore the scope of automatic content adaptation without composer’s assistance is, in general, not feasible.
Nokia, Beatnik and other SMWG members have been active in MMA developing new MIDI specifications to meet the specific requirements of the mobile industry.  Polyphony management is a major focus of those specifications.  The present Mobile MIDI proposal is based on that work.

10. The Mobile MIDI Specification

The Mobile MIDI (MM) Specification is intended to become a Recommended Practice of the MMA and AMEI for scalable MIDI content and players.  We incorporate that specification by providing a Mobile MIDI V0.802 draft specification for this meeting. The specification is still under discussion and therefore subject to changes. Therefore is it not recommended to be used as a basis of any implementation work.
The MM Specification defines the requirements for a music generator which accepts Standard MIDI File data containing MM-compliant MIDI messages, and produces an audio stream of the rendered music. Polyphony differences from terminal to terminal are managed directly in the content format, so no server-side content adaptation is involved and unnecessary duplication of the content in different versions can be reduced.  As a result, a single pool of MIDI content is able to play on any compliant terminal.  

11. Essential Elements of Mobile MIDI Specification
Polyphony Level defines the maximum number of Voices that a synthesizer can play simultaneously.
Channel Masking means muting (or ignoring) a number of lowest-priority MIDI Channels during playback, and only playing the highest-priority Channels containing MIDI music requiring a Polyphony Level not exceeding the level supported by the synthesizer.
Channel Priority defines the priority order of MIDI Channels for Channel Masking and dynamic Voice allocation. In Mobile MIDI specification Channel order can be dynamically adjusted for each musical piece. 
Maximum Instantaneous Polyphony (MIP) specifies the total number of Voices required for proper playback of the respective MIDI Channel together with all the higher-priority MIDI Channels (see Channel Priority). The MIP table, consisting of 16 individual MIP values, represents a cumulative polyphony requirement for the corresponding Channel Priority order defined in the Channel Priority table.
Mobile MIDI introduces little changes to the actual MIDI content format. The Scalable presentation of MIDI music is described in short message <50 byte message. The essential information in this message is how much polyphony is needed to play each set of MIDI channels. The grouping of the MIDI channels is defined in the Channel Priority order.
12. Usage of XMF in MIDI Content for Release 5

The XMF Meta File Format Specification [2] defines a framework for data structures for containing music and sound resources needed for the representation of structured musical content. New XMF File Types would be defined for 3GPP use in 3GPP release 5. The detailed layout of the XMF format and its relation to other formats will be discussed in more detail in a future proposal.
Simple example XMF content layout:

(Typical size = Mobile MIDI file size plus 36 bytes of XMF overhead)


// FileHeader ----------------------------------------


'XMF_1.00'


<lengthInBytes>


0 (MetadataTypesTable)


<TreeStart>


<TreeEnd>


// RootNode ---------------------------------------


// NodeHeader - - - - - - - - -


<NodeLength>


0 // NodeContainedItems


15 // NodeHeaderLength


//NodeMetaData


<length>


// First MetaDataItem: XMF File Type (7 bytes)



//FieldSpecifier



0, 0 // Standard, XMF File Type field



//FieldContents



0, 3, 6 // Universal visible binary data, 3 bytes



2, 0 or 3, 0 // Data: XMF File Type 2 rev 0 or Type 3 rev 0



// Second MetaDataItem: ResourceFormat (7 bytes)



//FieldSpecifier



0, 3 // Standard, ResourceFormat field



//FieldContents



0, 3, 6 // Universal visible binary data, 3 bytes



0, 0 or 0, 5 // Data: Standard ResourceFormatID,



                  // SMF Type 0 or Mobile MIDI-compliant SMF Type 0


0 // NodeUnpackers


// NodeContents - - - - - - -


1 // ReferenceType


<the Mobile MIDI data block>

13. Summary

Updated status information on the standardization of the new synthetic audio format and codec was presented for 3GPP multimedia applications. The proposed format is flexible and can be extended for a wide range of multimedia application and services in 3G. The core of the content format and codec proposal combines two new music related formats Mobile MIDI and XMF. 
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15. Annexes

This proposal will be provided for 3GPP members with Mobile MIDI Specification V0.802 document.

With respect to Mobile MIDI, it should be understood that the design may yet change in some particulars as a natural consequence of the finalization of the MMA and AMEI standards process, and that the estimates of voting and approval dates we have given are only estimates, not guarantees.
The attachments corresponding to this document can be obtained primarily by contacting the author of this document Mr. Matti Hämäläinen Nokia (E-mail: matti.s.hamalainen@nokia.com) or alternatively 3GPP S4 secretary Mr. Paolino Usai (E-mail: Paolo.Usai@etsi.fr). In both cases it will be checked that these documents are only delivered to Companies who are members of 3GPP Organizational Partners (ARIB, CWTS, ETSI, T1, TTA, and TTC). Nokia has proposed this exceptional procedure to be followed from the request of MMA and AMEI to enable the distribution of MMA draft specifications for 3GPP members by limiting the availability of their unfinished specifications outside 3GPP. Nokia does not propose this procedure to be followed in future.
