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Introduction

SMS has been a huge commercial success. EMS is a direct application-level extension of SMS allowing users to send text messages containing simple and compact objects such as images, animations and melodies. SMS and EMS are simple messaging technologies that do not require complex rendering capabilities in mobile handsets. Additionally, SMS and EMS can be implemented over very bandwidth-limited transport channels. These SMS and EMS properties make the service very suitable to mobile devices from the very low-cost to the high-cost handset. First MMS solutions will be shortly available in the market. MMS significantly increases the user experience by adding truly multimedia capabilities to the messaging service. MMS requires extended capabilities for rendering, receiving and sending messages. Consequently, those stronger requirements do not allow manufacturers to offer a MMS solution for their entire product range. It is expected that in the short to medium terms, MMS will not be supported by low-cost products whereas EMS/SMS will be supported by most phones.

The forthcoming release of EMS is EMS Release 5 which breaks down the main limitations of previous releases (Release 99 and Release 4). EMS has now got support for large images, animations (colour and greyscale), vObjects, etc. Various organisations have recently expressed the need to improve EMS Release 5 by adding the support for polyphonic sounds and vector graphics.

Several polyphonic melody formats have been proposed for discussions for this T2 meeting. This document attempts to summarise considerations to be taken into account for identifying the most appropriate proposal that will allow EMS to become a very successful commercial service.

The following key topics are developed in the following section:

· Importance of message size

· Terminal capability requirements

· Interoperability issues

· Availability of tools

· Availability of proposed solutions

· Availability of EMS Release 5

Discussion on proposal suitability

A) Importance of message size

The following table indicates melody size for Mobile MIDI files and for equivalent melodies encoded in the compact polyphonic format proposed in the Change Request T2-011076.

Melody 

name
Melody

Duration
Mobile MIDI

(Ericsson)
Compact Polyphony

(Alcatel)



Uncompressed
Compressed*
Uncompressed
Compressed*

20th century fox 3t
12 sec.
624 oct. (5 SM)
387 oct. (3 SM)
398 oct. (3 SM)
275 oct. (3 SM)

aimer 3t
16.07 sec.
671 oct. (5 SM)
511 oct. (4 SM)
372 oct. (3 SM)
315 oct. (3 SM)

barbie girl 3t
13.71 sec.
943 oct. (7 SM)
366 oct. (3 SM)
444 oct. (4 SM)
215 oct. (2 SM)

911 3t
19.8 sec.
682 oct. (5 SM)
355 oct. (3 SM)
400 oct. (3 SM)
242 oct. (2 SM)

airwolf 3t
10.2 sec.
774 oct. (6 SM)
466 oct. (4 SM)
446 oct. (4 SM)
257 oct. (2 SM)

* compression with LZSS 

Considering the set of melodies, as shown above, the following conclusions can be drawn:

· A short melody (10 to 20 seconds) in an uncompressed form can be encoded with 3 to 4 short messages with the compact polyphonic format (Alcatel's proposal) whereas the same melodies require 5 to 7 short messages if encoded in the Mobile MIDI format (Ericsson's proposal).

· If compression is used, then the short melody can be encoded with 2 to 3 messages with the compact polyphony format (Alcatel's proposal) whereas the same melodies require 3 to 4 messages if encoded with the Mobile MIDI format (Ericsson's proposal). Note that compression is optional only in EMS Release 5 and not all EMS handsets will support compression.  

Operators have adopted the SMS billing system for billing EMS messages. Mobile users are usually charged independently for each short message part of a concatenated EMS message sent to the mobile network. This means that if an EMS message is composed of 7 concatenated short messages then the mobile user will be charged for 7 short messages. It becomes apparent that if message sizes become too large, then users will start complaining to their network operators about billing issues and it is likely that they will later stop using the (expensive) Enhanced Message Service. It is why, message size is of key importance for the selection of the most appropriate polyphonic melody format for EMS. From the analysis above, the compact polyphonic format proposed by Alcatel helps reducing the EMS message size to 3 to 4 short messages for a short melody (in the uncompressed form) compared with the 5 to 7 short messages of the Mobile MIDI format. This can be considered as a very considerable gain.

B) Terminal capability requirements

There are serious limitations on the acoustics capabilities of EMS terminals. The normative acoustic is set for the circuit switched speech in 3GPP TS 51.010, 3GPP TS 43.050 and 3GPP TS 26.131. The narrowband acoustic is designed for the 300-3300Hz band. The wideband acoustics is designed for the 100-7000Hz band but is not required for EMS terminals. The narrowband bandwidth (and even the wideband bandwidth) is far below the usual standard for high or low fidelity music. Given the normative narrowband bandwidth available for EMS terminals, it will become undoubtedly necessary for content creators to provide contents specifically generated for narrowband devices. Consequently, libraries of (Mobile) MIDI files in the Internet cannot be reused without modifications for obtaining an acceptable rendering quality on EMS handsets.

C) Interoperability issues with Mobile MIDI

The Mobile MIDI format adds supplementary information into the file in order to provide different arrangements of the same content for different targets (called as MMx in the Mobile MIDI standard) and therefore insuring the proper rendering of the content even on low resources platforms. However, since terminal capability negotiation for EMS is not performed, in order to fit the different targeted platforms, the Mobile MIDI format has to include every arrangements at once. For instance, if 3 different platforms are targeted (MM4, MM8 and MM16) then a MM4 terminal will have to transfer (and to pay) more than 70% of unused content. Various EMS handsets could have support for various Mobile MIDI profiles but this would lead to serious interoperability issues and this would eventually degrade the user experience.

D) Availability of tools

Since EMS devices require specific content (see point B of this document), the most desirable situation for content creators would be to use specific authoring tools for EMS. Unfortunately, Mobile MIDI requires specific authoring tools which are not yet widely available. As a fallback, usual computer music software can be associated with specific filters in order to convert the standard MIDI file into the specific EMS format or Mobile MIDI.

E) Availability of proposed formats for EMS

Alcatel's compact polyphonic format was first provided to T2 delegates in May 2001 (T2#13, Pusan). Several 3GPP members have commented on the proposal and this has helped to improve the solution proposed today. The proposal is now mature enough and appears to integrate very well in the extended object framework of EMS Release 5. Furthermore, polyphonic melodies in a format derived from Alcatel's proposal are already supported by low-cost products already in the market (Alcatel OneTouch 511 for instance). In comparison, all other proposals have been submitted 3 working days before T2#15 which obviously has not allowed enough time for manufacturers to carry out any detailed analysis (processor requirements, memory cost, rendering quality, etc). Additionally, there is no known low-cost mobile handsets supporting (Mobile) MIDI so far.

F) Availability of EMS Release 5

According to T recommendations, T2#15 is the last T2 meeting during which delegates can add features to EMS Release 5. During past T2 meetings, much discussion took place around Alcatel's proposed compact polyphonic format. The proposal has been improved according to results from these discussions and the most recent proposal is mature enough to be integrated in EMS. Other proposals proposed for EMS have not benefit from such discussions in 3GPP meetings and therefore the proposed integration of these formats in EMS does not appear to be mature enough. 

Conclusions

Considering the size reduction gain and the ease of implementation of the proposed polyphonic sound format player, Alcatel's proposal represents a very suitable candidate for being included in EMS Release 5. In order to ensure the commercial success of EMS Release 5, Alcatel recommends that the proposed compact polyphonic melody format be integrated in 3GPP TS 23.040 (CR T2-011076).

