TSG-SA4#20 meeting
Tdoc S4 (02)0055R

February 18-22, 2002, Luleå, Sweden

Source:
Alcatel S.A.

Title:
Scalability for synthetic Audio

Agenda Item:
xxx 

Document for:
Decision

1. Motivation of the document

During the 3GPP meeting SA4 #19 in Tokyo, the specific medium type Synthetic Audio was introduced in the two Rel-5 specifications TS 26.234 and TS 26.236. The Scalable Polyphony MIDI (SP-MIDI) [1] was chosen as an initial working assumption for future works. The SP-MIDI is made of two main innovations well adapted for PSS and MMS services: the scalability and the profiling. The purpose of the document is to get the full use of the scalability issue with the Capability Exchange mechanism described in TS 26.234 Rel-5, section 5.2.

2. Content Adaptation

Issues

Scalability 

The number of simultaneous notes in a music player is known as the polyphony. When the musical content call for many simultaneous musical notes, it is possible that the MMS or the PSS terminal can render only a partial number of notes. This phenomenon is known as the voice stealing. As stated in [1], when not managed properly, voice stealing phenomena may produce unpleasant sounds. SP-MIDI provides a framework where the voice stealing issue is managed directly by the content creator because he is the only source of reliable information in order to optimally prepare the from the score proper scaling of the polyphony level. 

The channel masking algorithm is the process described in [1] to filter the unnecessary channels from the MIDI file based on the maximal polyphony capability of the audio synthesizer and with the help of the scalability information defined in the SP-MIDI section of the MIDI file. The channel masking algorithm avoid unpleasant voice stealing phenomena to happen at the rendering stage. 

Storage ressources 

In order to save storage resources on MMS and PSS terminals, it is possible for the terminal to scale down the content to the appropriate polyphony level.

Bandwidth ressources 

It is possible for the PSS terminal to signal its maximal polyphony capability through the Capability Exchange mechanism described in 26.234, section 5.2. As an example of usage, the server would use the channel masking algorithm in order to adapt the content up to the capability requested by the terminal prior to the content download. An other usage would be for the server to choose the proper synthetic audio content based on the maximal polyphony capability signalled from terminal.

User Profile

The user is able to select the Polyphony Level of the downloaded synthetic audio content by overriding the attribute of the Capability Exchange mechanism referring to the terminal Polyphonic Capability with the proper value. For instance, the User Profile layer would request for a polyphony level of 16 if the user wants to keep track of the structure of the SP-MIDI hierarchy even if the maximal polyphony capability of the terminal at download time is only of 8. That would serve for further use of the content (e.g. playback on an other terminal, forwarding the content etc.) 

Example 

After the capability negotiation phase, the server knows the maximal polyphony that the terminal supports. The content server could use this information in order to adapt the SP-MIDI content according to the capability requested by the terminal. For instance, if the terminal requests for a polyphony level of 8 (which is to say that the terminal declares to be SP-8 compliant) and if the MIP table of the SP-MIDI file reads {4, 6, 9, 12, 12, 16, 17, 20, 20, 20}, then the server should recompose the SP-MIDI section accordingly and transfer only the two first channels. Following such recommendations will help MMS and PSS terminals to save transfer and storage resources.

Proposed changes

Capability descriptor 

To be included in TS 26.234 Rel-5, section 5.2.3.2: 
Attribute name:
MaxPolyphony

Attribute definition:
The MaxPolyphony attribute refers to the maximal polyphony that the synthetic audio device supports as defined in [41]. 

Component:

HardwarePlatform

Type:

Integer Number

Legal values:

5 to 24

EXAMPLE:

<MaxPolyphony>8</MaxPolyphony>

Storage ressources

The storage issue is an implementation issue and is manufacturer dependant. Therefore there is no need to change the specification in order to allow the content to be scale down before the actual storage on the terminal according to the terminal capability and the user intention.

3. Stereophonic

Issue

Clarification

The TS 26.234 Rel-5 document defines the AudioChannels capability in section 5.2.3.2. The original intention was to apply this capability to the natural audio medium type. It is possible that natural audio path supports stereophonic audio whereas the synthetic audio path supports only monophonic rendering. We suggest to clarify this ambiguity from section 5.2.3.2.

New capability descriptor

Not all synthetic audio devices will support stereophonic outputs. A descriptor describing this capability could eventually be added in the TS 26.234 Rel-5 document. This capability descriptor would exclusively refer to the synthetic audio stereophonic output.

Proposed changes

To be included in TS 26.234 Rel-5, section 5.2.3.2: 

Attribute name:
AudioChannels

Attribute definition:
This attribute defines the audio output channels describes the stereophonic capability of the natural audio device.

Component:

Streaming

Type:

Literal

Legal values:
“Mono”, “Stereo”

Resolution rule:
Locked

EXAMPLE 1:
<AudioChannels>Mono</AudioChannels>
4. References

[1] Scalable Polyphony MIDI Specification, MIDI Manufacturers Association (2002)
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