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Introduction

According to the selection rules for the testing exercise for selecting a mandatory PSS/MMS audio codec for 3GPP, Release 6, [1], proponents are permitted to provide additional information concerning their candidate codecs which they consider useful for the selection process. This document contains such additional information for both the aacPlus and the enhanced aacPlus candidate.

1 Standardization status 
Standardization is an important tool in the industry to ensure interoperability and facilitate economies of scale in various markets worldwide. AacPlus, and partly also enhanced aacPlus, have been standardized in various organizations already. This means that both device solutions as well as content will be available in those formats. This will reduce time to market and will allow service providers to repurpose content.

1.1 MPEG

MPEG, the Moving Pictures Expert Group, is a global and very active standardization group. Unlike many other standardization bodies, MPEG is application agnostic. This has led to a situation, in which MPEG standards have successfully been adopted by application-specific standards, e.g. MPEG-2 video in DVB.

MPEG standardized aacPlus, the combination of AAC and SBR (Spectral Band Replication) in 2003 under the name “High Efficiency AAC”. The aacPlus codec proposed to 3GPP conforms to this MPEG standard.

Recently, MPEG also selected a technique for parametric stereo coding (PS) as part of the next amendment to MPEG-4 Audio. This amendment has FDAM status (Final Draft Amendment) and is therefore technically frozen. The amendment will go through the final formal MPEG approval process in the coming months. The combination of the MPEG parametric stereo technique with aacPlus (= MPEG High Efficiency AAC) builds the enhanced aacPlus candidate codec (the CT codec) in the current PSS/MMS audio codec selection. Thus the entire candidate is also specified by MPEG. The parametric stereo technique was developed in a collaboration between Coding Technologies and Philips.

The modular approach of adding the SBR and PS tools to the underlying AAC codec leads to a large degree of flexibility, compatibility and reusability of know-how, as outlined in chapter 4 of this document. 
1.2 DVB

DVB stands for Digital Video Broadcasting and is a globally successful standard. The AVC group of the DVB consortium handles all issues around audio and video coding for DVB. One of its tasks is to select appropriate audio and video codecs for future and next generation DVB services. Among the specifications which will use these codecs are DVB-IP (broadcasting in packet based networks) and DVB-H (broadcasting to handheld devices).

DVB has selected MPEG-4 part 10 (H.264) for video and aacPlus for audio as mandatory codecs for DVB-IP and therefore also for DVB-H. The selection of the Advanced Codec group has been endorsed by the Technical Module and the Steering Board of DVB. The formal specification will be forwarded to ETSI as soon as the licensing issues surrounding H.264 have been resolved.

1.3 DRM

Digital Radio Mondiale (DRM) is a global industry consortium which developed and standardized (in ETSI and IEC) a system for digital audio broadcasting in the Medium- and Short-wave bands. Being in the need for a highly effective audio codec, DRM selected aacPlus early on and recently aligned its specification with the final MPEG version of aacPlus.

1.4 Consumer Electronics

Coding Technologies recently joined the DVD Forum in order to foster acceptance of aacPlus in the Consumer Electronics space. A first standardization success inside the DVD Forum is expected, further details are however still confidential and can not be disclosed inside this document.

2 Commercial deployment

The following paragraphs mention some of the most important deployments of the candidates as of today.

2.1 Mobile multimedia services

A number of service providers in the mobile telephony space have begun to offer commercial music services. Two major ones among those, namely O2 and SK Telekom, have already publicly disclosed to use aacPlus in order to optimize the cost-quality ratio of their respective offerings. 

2.2 Broadcasting

While commercial deployment of DRM (Digital Radio Mondiale) receivers has just begun. XM Satellite Radio is already shipping its devices since late 2001. All XM Radio receivers include aacPlus, albeit in an earlier (pre-MPEG) version. XM Radio has been able to ship ~2M receivers until today, proving that mass production of cost sensitive devices including aacPlus is completely feasible right away.

In this context it should be noted that aacPlus decoders are available on numerous DSP platforms such as TI C55, AD Blackfin family ARM, STMicroelectronics MMDSP+, Motorola 56k and others.

2.3 PC software

MPEG-4 is rapidly gaining acceptance in the PC space as the common denominator for next generation services, both streaming and downloading. Apple iTunes offers downloadable content using MPEG-4 AAC and the latest version of RealNetworks’ RealPlayer is already supporting aacPlus.

3 Licensing

As of today, standardized MPEG-4 Audio technologies are licensed through VIA Licensing, a subsidiary or Dolby Labs. Licensing terms for aacPlus (HE-AAC) have recently been announced on the VIA website (www.vialicensing.com). The terms follow a straight forward approach with no content or usage fees for service providers and moderate per-unit fees for hardware devices.

4 Modular technology approach

This chapter explains the relation ship between AAC, aacPlus and enhanced aacPlus (in the test referred to as “CT”).
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Figure 1: MPEG tools used to form the aacPlus and Enhanced aacPlus codecs
aacPlus consists of AAC and the SBR tool. aacPlus is a true superset of AAC; existing AAC know-how can be reused entirely. An aacPlus en/decoder is capable of en/decoding AAC as well as aacPlus.

Enhanced aacPlus consists of aacPlus and the additional parametric stereo (PS) tool. Enhanced aacPlus is a true superset of aacPlus and therefore also a true superset of AAC. AAC and SBR know-how can be reused entirely. Accordingly, an enhanced aacPlus en/decoder is capable of en/decoding AAC, aacPlus and enhanced aacPlus coded material.

Due to the modular approach of the proposed enhanced codecs, an enhanced aacPlus encoder does not necessarily need to use the PS tool when encoding stereo and can thus produce fully backwards compatible stereo aacPlus bitstreams (or even AAC bitstreams without SBR). An enhanced aacPlus encoder will make use of the SBR and PS tool as appropriate for the required compression performance.
A further consequence of the modular approach is decoder “forward” compatibility: an AAC decoder is able to decode the AAC part of an Enhanced aacPlus bitstream which contains both, SBR and PS data. However playback quality will be significantly limited. It is therefore recommended to use this kind of compatibility only in cases where it makes commercial sense. In the context of 3GPP it is recommended to standardize the enhanced aacPlus codec, as it provides the highest compression efficiency at low datarates, while still being MPEG compliant and compatible with all higher bitrate variants up to near-transparent AAC coding.

Table 1 below illustrates the bitstream and decoding compatibilities as outlined above.

	
	Decoder

	
	Enhanced aacPlus
	aacPlus
	AAC

	Encoder mode
	Enhanced aacPlus
	Yes
	Mono only
	Mono only, no SBR

	
	aacPlus
	Yes
	Yes
	No SBR

	
	AAC
	Yes
	Yes
	Yes


Table 1  Playback capabilities of decoders
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