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1. Introduction

During the previous SA-4 meeting it has been decided to standardise the MPEG-4 AAC LC object type as the audio codec to be used for Packet Switched Streaming services in Release 4 [1]. In addition, the AAC LTP object type can optionally be used. In this document, it is proposed to further extend the audio codec capabilities for PSS Release 5. The MPEG-4 AAC Scalable object type is discussed in this document. It adds scalable coding functionality to PSS, based on existing MPEG-4 AAC technology.

2. AAC Scalable object type

Within the scope of MPEG-4 Audio [2], large-step scalability is the ability to decode an MPEG-4 Audio bit stream at different bit rates. Large-step scalability in MPEG-4 Audio is available in the AAC Scalable object type. A scalable bit stream consists of a base layer and one or more enhancement layers. Each layer is dependent on its predecessor. The encoder may decide how many layers to transmit and the decoder can select how many layers to decode from the transmitted stream. However, the base layer must always be decoded in order to obtain a meaningful signal reconstruction.

Within the scope of 3GPP mobile equipment, it is proposed to have support for Base Layer Conformant (BLC) AAC Scalable i.e. the decoder will (at least) be capable to decode the lowest layer of a scalable AAC bit stream. This property makes a decoder ready for handling future multi-layered scalable AAC audio. Full scalable decoding (i.e. decoding multiple layers) should be considered an optional extension, while decoding of only the base layer of a scalable stream is mandatory. More information on the functionality of Scalable AAC is provided in the next section.

3. Functionality

3.1 Introduction

This chapter provides an overview of the large-step scalability function available in MPEG-4 Audio coding. Different coding schemes can be used for the individual layers. The next section describes the valid combinations of coders for each layer and the restrictions that apply.

3.2 Scalability in MPEG-4 Audio

When scalable coding is applied, always one base layer and one or more enhancement layers are used. In MPEG-4 Audio three coding schemes can be used for the base layer: AAC, CELP and TwinVQ. For coding of the enhancement layers, always AAC is to be used. Three major classes of scalable configurations with AAC exist, depending on the coder types used:

1. AAC-layers only

2. Narrowband CELP base layer plus AAC

3. TwinVQ base layer plus AAC

Because in this proposal only AAC-derived object types are proposed, only the first case will be considered in the scope of 3GPP.

3.3 Encoding and decoding of AAC-only combinations

Three audio channel configurations of a scalable coder, based on AAC coding, are possible:

AAC-only-M
1 to 8 AAC mono layers 

AAC-only-S
1 to 8 AAC stereo layers 

AAC-only-M/S
1 to 7 AAC mono layers + 1 to 7 AAC stereo layers

The total number of AAC layers must be <= 8.

One example usage scenario of using AAC scalable coding is that a streamed audio object contains a mono base layer and a stereo enhancement layer (i.e. AAC-only-M/S). A receiving terminal with an audio decoder that is only base layer conformant will output a mono signal; a full scalable decoder may choose to decode a mono (only the base layer) or a stereo signal (both base and enhancement layers).

The maximum bit rate of AAC coding for each layer depends on the sampling rate; the minimum bit rate per channel per layer is 8 kb/s. The figure below shows the three possible combinations with some typical bit rates assigned to each layer.
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4. Conclusion

In this document, it is proposed to extend the PSS audio codec capabilities with MPEG-4 AAC Scalable coding. Base Layer Conformance is proposed as a minimum requirement, Full Scalable decoding is proposed as an optional extension. Various aspects of the MPEG-4 AAC Scalable object type have been presented.
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