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Introduction

This document gives some background to the CR for sending polyphonic melodies via EMS extended objects highlighted in T2-011038. The proposal is to adopt support for Standard Midi Format files (SMF) for enhanced messaging in 3GPP TS 23.040 Release 5.  The document discusses all of the aspects relevant for a format to be adopted by T2.

Midi and SMF Introduction

Midi (Musical Instruments Digital Interface) has been around since the early 80’s, and as such is a widely used, stable standard, for allowing Midi interface equipped electronic musical instruments (including PC’s, Synthesisers, Drum machines, PDA’s etc..) to talk to each other.  

The Midi Standard provides a File format – Standard Midi File (SMF) that describes a polyphonic note sequence, this file format conveys polyphonic note, voice, and instrument information, as well as including the ability to include Meta data items, and advanced musical features such as pitch bend and after touch.

Content Provision

Midi and SMF files are popular amongst musicians, and are very well supported in the PC paradigm. There are a great number of Midi file editing, authoring, and playing tools available. A lot of Midi content already exists and is easily found using a internet search engine, popular media players on PC’s have midi playing capabilities. 

Because of the support stated above, it should be very easy for a large amount of suitable content to provided very soon after terminals become available should SMF support for EMS become accepted.

File sizes (SMF)

While SMF Files are not optimised for sending via SMS, they are small in their nature when compared to digitised wave based formats (.mp3 and .wav). Obviously it is difficult to specify exact sizes of SMF midi files on a bytes per second, or other empirical basis, but as a general rule a 10-15 second 3 channel polyphonic melody can be accommodated in SMF in much less than 1000 bytes (see examples below). Obviously inclusion of certain musical effects and meta-data will increase the file size.

File Size comparisons and LZSS Compression

When considering or comparing polyphonic melody formats on the basis of file size, it should be noted that EMS extended objects are compressed using the LZSS compression algorithm. This is particularly relevant since different formats compress by different ratios, and therefore comparison of uncompressed data sizes could be misleading.

Furthermore the granularity of SMS transmission should be considered in certain situations. I.e. In cases where just a melody is being transmitted (such as downloading a ringer tone?). In these cases it would make little difference to the network operator or content provider if the melody from format a is 100 bytes less than format b if both formats take the same number of SM’s to transmit. In this situation we can consider the two formats to be of the same size, since all billing and transmission is based on SM units.

Comparison of Formats

Alcatel kindly provided a small set of midi based files for which comparisons could be carried out, these files were used by Alcatel in their own comparisons to support their proposed format. It was noted however that some of the source midi files provided by Alcatel were not optimized, and contained features that are unused in the proposed Alcatel format.

The files originally provided by Alcatel contained meta-events not relevant to the comparison of file size (basically these are ASCII labels). Ericsson removed these meta-events for the purposes of a better comparison.  In addition, files using features not used in the Alcatel format but used in MIDI were also treated. Specifically, the midi command “Channel pressure” was removed, as this feature is not supported by Alcatels format. Ericsson also removed extraneous program change messages. 

After all of these Midi optimisations were carried out new midi files were obtained, these Midi files were used as the basis of our comparisons. 

The resulting Midi files were then passed through a PC program that carries out the LZSS compression algorithm as used in EMS and outputs the compressed size of the file. This enables a “like for like” comparison, post compression, and therefore gives an excellent indication of the amount of data transmitted. 



Midi (SMF) Files


Alcatel Polyphony *



Filename
Duration
Raw Data
Compressed
SM's
Raw
Compressed
SM's

20th century Fox
12 seconds
624 octets
387 octets 
3
398 octets
275 octets
3

Aimer
16.07 seconds
671 octets
511octets 
4
372 octets
315 octets
3

Barbie Girl
13.71 seconds
943 octets
366 octets
3
444 octets 
215 octets
2

911
19.8 seconds
682 octets 
355 octets
3
400 octets
242 octets
2

Airwolf
10.2 seconds
774 octets
466 octets
4
446 octets
257 octets
2

*Alcatel Polyphony figures are based on data supplied by Alcatel – these figures were derived from unmodified midi files.

Conclusions

Standard Midi Files are a suitable candidate for inclusion in EMS, they are compact enough to be transmitted in only a few short messages. Whilst the SMF format may not be as compact as other proposed formats, SMF files are part of a widely known and long established standard. Since the Midi standard has been around so long there are a large amount of editing tools available, and many musicians are already familiar with midi (and SMF files) meaning that content provision should be straightforward.

