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0. Definition of Terms

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.
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.



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/.
SP-MIDI
Scalable Polyphony MIDI is a MIDI system standard developed by MMA and AMEI. SP-MIDI format provides scalable representation of MIDI for interoperable music applications. During the development of Scalable Polyphony MIDI specification two tentative names Mobile MIDI and General MIDI eXpandable (GMX) have been used. The introduction of SP-MIDI specification means that specifications corresponding to these tentative names cease to exist.
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6. Introduction

This proposal introduces Scalable Polyphony MIDI (SP-MIDI) codec and content format for 3GPP Release 5 applications and services. SP-MIDI specification is divided into two separate MMA/AMEI specifications defining the generic Scalable Polyphony MIDI [1] functionality and a dedicated SP-MIDI device profile [2] proposed for 3G mobile applications and services. Both these specifications are included as annex documents of this proposal document. Scalable Polyphony MIDI specifications have been recently completed by MMA and AMEI in order to meet the 3GPP release 5 schedule.
This proposal concentrates solely on Scalable Polyphony MIDI but the SP-MIDI specification can be later extended for 3GPP services and applications with additional SP-MIDI profile specifications and complemented with other synthetic audio formats such as eXtensible Music Format (XMF) [3]. 
7. 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 Electronics 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 an appropriate MIDI specification for the 3GPP synthetic audio applications.

SA4 should also be made aware that there can be no guarantee that legacy MIDI content (General MIDI files or karaoke files) will play with acceptable quality in a 3G terminal. The quality degradation is dependent on the number of notes the terminal is capable of playing simultaneously and the number of notes the composer has included exceeding player capabilities. 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.
Previously available General MIDI formats provide solutions for fixed polyphony levels: General MIDI 1 for polyphony level 24, General MIDI 2 for polyphony level 32, and General MIDI Lite for polyphony level 16. In contrary to these specifications, the Scalable Polyphony MIDI Specification (SP-MIDI) provides the content creator with a mechanism to define the MIDI playback at different levels of polyphony. 
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. 
8. Scalable Polyphony MIDI Content Format
8.1 SP-MIDI Terminology
Channel Priority defines the priority order of MIDI Channels for Channel Masking and dynamic Note allocation.

Polyphony Level defines the maximum number of Notes that a Scalable Polyphony synthesizer can play simultaneously.

Channel Masking means muting (i.e., masking, or ignoring) a number of lowest-priority MIDI Channels during playback, and only playing the highest-priority Channels. The number of Channels to play is decided before playback, based on the MIP information included in the Scalable Polyphony song and the Polyphony Level of the device at hand.
Maximum Instantaneous Polyphony (MIP) specifies the total number of Notes required for proper playback on a device having a certain Polyphony Level. 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. 

8.2 SP-MIDI ‑ simple and efficient extension for MIDI
Scalable Polyphony MIDI (SP-MIDI) provides simple and efficient extension for MIDI content format suitable for 3GPP interoperable MIDI applications introducing minimal changes to the actual MIDI content format. The scalable presentation of MIDI music is described in very short message called MIP message of size less than 40 bytes. 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.
8.3 Scalable Polyphony MIDI content creation
For the composer, the introduction of MIP information means a clear advantage over the ad hoc Note Stealing algorithms. Using the MIP solution, the composer can write the musical score in such a manner that it plays desirably in all SP-MIDI playback devices supporting various Polyphony Levels. The composer can this way master the MIDI playback on a remote playback device by defining the playback requirements using a MIP message. The composer can define which channels are played at certain polyphony levels and this way the musical playback becomes more predictable for a wide range of playback devices. Strange melodic or instrumentation changes, which are common in arbitrary note stealing, do not occur.
It is also possible to compose scalable polyphony content where multiple polyphony levels are supported using a same SP-MIDI song. This is an additional functionality that could become useful when SP-MIDI content is created for messaging applications where sending terminal is unaware of the playback resources of the receiving end. This type of functionality is not currently supported by other synthetic audio formats.
8.4 Scalable Polyphony MIDI Services

SP-MIDI content supports the management of MIDI music services because all SP-MIDI content contains compatibility information as a part of the MIDI content. This can be utilized in many ways for the benefit of easier management and maintenance of the MIDI content. Automatic content management tools can be used to for the classification of the SP-MIDI to desired classes simply by analyzing the MIP message. In some cases it may also be reasonable to optimize the message size for transmission by removing the high polyphony content that cannot be supported by the terminal. For the MMS services this flexibility can be utilized by enabling the messaging applications between terminals with different device capabilities and supported polyphony levels. Since the content format is the same across different polyphony levels the SP-MIDI applications and services can be easily upgraded for future needs. 
9. Scalable Polyphony MIDI Codec

The SP-MIDI Specification defines the requirements for a music generator, which accepts Standard MIDI File data containing SP-MIDI-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. 
Terminal manufacturers can utilize the SP-MIDI functionality also by supporting dynamically adjustable playback requirements. E.g. game application requiring processing power could be specified to support lower level of polyphony where as idle time playback applications could run with higher polyphony level. SP-MIDI players can adapt to this situation since the SP-MIDI player can easily evaluate the compatibility of the SP-MIDI content prior to playback.
10. Proposal

A device supporting 3GPP Release 5 MIDI services shall support Scalable Polyphony MIDI defined in Scalable Polyphony MIDI Device 5-to-24 Note Profile for 3GPP [1] and also implement the device requirements defined in Scalable Polyphony MIDI Specification [2].
These documents define the technical requirements for the SP-MIDI content creation and synthesizer implementation to enable interoperable SP-MIDI applications and services. Essential technical aspects can be summarized as follows:
· Every SP-MIDI file must contain a MIP message defining playback requirements for each SP-MIDI song.
· Every SP-MIDI playback device must be aware of its playback capabilities and compare the maximum polyphony level that it can support to the MIP message. 
· SP-MIDI playback device should not play incompatible SP-MIDI content without informing the user about the problem. The user should be aware of the compatibility problems in order to know when the undesirable musical performance is consequence of bad composition and when content is incompatible for the SP-MIDI player. 
· MIDI file format specification shall follow the Standard MIDI File specification defined in MMA document "Standard MIDI Files" [4]. 
· In a SP-MIDI song, the first MIP message must occur prior to musical content.

· For all SP-MIDI content, the MIP message must define MIP values and Channel Priority order for all Channels containing MIDI data. 
· Support of other MIDI formats is left to the terminal manufacturers but these implementations may not interfere with the SP-MIDI playback functionality.
· 3GPP services supporting SP-MIDI content may not mix interoperable SP-MIDI content with other type of MIDI content. 
11. Summary

This proposal suggests Scalable Polyphony MIDI codec and content format for 3GPP Release 5 PSS-E services and 3GPP multimedia applications. The proposed format is flexible and can be extended for a wide range of multimedia application and services in 3G. 
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