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1 Introduction

The growing market of Mobile TV is supported by broadcast and cellular network based services starting all over the world. This has been recognized by 3GPP and a new work item has been initiated to optimize MBMS and PSS [1] with a focus on improving Mobile TV services. Among other aspects, this WID also aims at supporting more advanced audiovisual codecs. 

In parallel, consumers are getting increasingly exposed to multi-channel sound, both in their homes and in the car through modern digital TV systems, DVDs and game consoles. The growing deployment of multi-channel rendering equipment in those listening environments is starting to create a user expectation that AV services come with a high quality, immersive sound experience.

This document analyzes the need or desire for surround sound in Mobile TV, provides an overview of possible candidate technologies and proposes MPEG Surround  as the method of choice for 3GPP Rel.8 ([2], [3]).

2 Is surround sound a reasonable addition for Mobile TV via PSS and MBMS? 
As outlined above, surround sound is a feature that more and more consumers experience in connection with audio video services in their homes, cars or in movie theatres. In the minds of consumers, mobile TV will be an extension of such services, suitable for on-the-go consumption. In order to meet consumer expectations, mobile TV services need to create an entertainment experience which is as close to the home experience as possible within system limitations.

This requirement has been recognized in various mobile TV standardization bodies and has led to a selection of state-of-the-art technologies for both video and audio compression, such as H.264 and aacPlus. 

Several mobile TV standards (e.g. DVB-H) are surround-sound enabled or consider such features. There may be an argument that a surround sound experience is hard to realize through a small and portable device with no more than 2 speakers. However, such devices will increasingly be integrated into home-entertainment systems (to which they connect through docking stations and the like to reproduce content stored on the device). Furthermore, modern surround sound algorithms can reproduce a pleasant, better-than-stereo impression even through headphones.

From a marketing perspective, surround sound can be a valuable option at the disposal of the content distributor, enabling premium services which enable higher services ASPs. However, in order to maximize the benefit of such a premium feature, market fragmentation between a variety of potential technical solutions needs to be avoided. Otherwise, critical mass in terms of enabled devices would be hard to achieve and a successful service could not be deployed.
In summary, surround sound appears to be a valuable addition to the portfolio of mobile TV service capabilities, and standardization is advisable in the interest of a stable and reliable base of enabled products.

3 Is MPEG Surround the appropriate algorithm to realize such features?
In the context of a mobile TV service, several technical limitations influence the selection of an appropriate surround sound algorithm. The limited bitrate requires an efficient solution, while the small and portable rendering devices and the noisy listening conditions require an algorithm that can support listening through headphones. On top of that, the achievable quality should be able to match solutions which customers are exposed to in other listening environments and be stereo compatible.                                                                                                                                                                   
Several technical solutions have been developed in the past 20 years to encode and transport surround sound. The oldest class of surround sound algorithms are the so called “matrix” solutions. In these systems, rear-speaker information is embedded into the stereo signal in a phase shifted manner. While these solutions do not require additional bitrate during transmission, the quality which these algorithms can achieve is fairly limited. Another risk factor is that the embedding of the surround information can under certain circumstances affect the quality of the stereo signal, which is undesirable in cases where such a signal is played through a stereo device.
At the other end of the scale you find the discrete multi-channel codecs. Such compression algorithms treat the center and surround signals as independent signals and encode them separately, pretty much in the same way as the front channels. While this ensures optimum audio quality, it is also most demanding in terms of bitrate, a resource which is scarce in most mobile TV scenarios.

Parametric multichannel codecs such as MPEG Surround form a middle ground in this continuum. These algorithms include a parameterized description of the spatial soundstage into special data elements inside a compressed stereo signal. In the decoder, the stereo signal and the spatial parameters are combined to re-create the surround signal that was provided at the encoder input. This process is fully stereo compatible. 
In addition, MPEG Surround can be configured to span the whole continuum between matrix-surround and discrete surround, since the amount of spatial parameters can be controlled during the encoding process. MPEG Surround can operate in a matrix mode, when no spatial parameters are transmitted. MPEG Surround can also include very accurate spatial parameters including conventionally coded correction signals, in which case the output quality is on par with discrete multi-channel codecs.

MPEG Surround  is also flexible in other respects. It is able to create a more immersive, surround-like impression even on stereo material that does not include any spatial parameters nor matrix surround information. This way it can provide a more enjoyable listening experience even with normal stereo content. It also supports a mechanism which enables surround sound through headphones, the so-called “binaural mode”. While the former turns MPEG Surround into a useful feature even in the absence of MPEG Surround content, the latter is an interesting additional feature in the context of portable devices such as mobile phones.
On top of that, MPEG Surround is an open standard which has been carefully scrutinized by industry experts.
In summary, MPEG Surround provides the best balance between quality and bitrate efficiency. It also offers all the critical features in the context of mobile TV (stereo compatibility, headphone listening) and is thus most suited in the context of MBMS and PSS. It can even be adapted to operate on top of different stereo codecs.

4 Conclusion

The analysis in Section 2 has shown that surround sound is a sensible extension of the feature set for a future-proof mobile TV solution. It has also provided a justification to standardize such a feature in order to avoid market fragmentation. Section 3 of this document has compared various methods of surround sound encoding and has identified MPEG Surround as the solution which provides the best feature fit with the mobile TV application scenario. 

In consideration of the arguments provided in this document, the authors propose to adopt multichannel audio as an optional extension of the “Audio” media type for PSS and MBMS in TS26.234 and TS26.346. The authors further propose to select MPEG Surround as the technology for multichannel audio. The feature set and stereo compatibility of MPEG Surround allows to make decoding an optional feature. The authors do propose though to mandate the use of MPEG Surround for the creation of multichannel content in accordance with this newly introduced media (sub-)type.
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