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1. Introduction

Scalable Video Coding (SVC) is the name of an extension to H.264/AVC [1] adding scalability.  As a result, H.264/AVC now has a number of new profiles for scalability.   A work item proposal [2] for SVC was presented at the last regular SA4 meeting.  Unfortunately there was little time to discuss this proposal then and this document provides some comments, both about the work item proposal, and SVC in general.  Secondly, this document provides a discussion about increasing video quality in general by introducing new profiles and levels.
2. Discussion
2.1 Ericsson intention for better video quality

Ericsson is generally interested in aligning multimedia support with network capabilities. E-UTRAN bearers offer higher data rates than HSPA and the profiles and levels of the multimedia codecs should be reviewed and possibly adapted.  Additional profiles and higher levels should be beneficial for a broad range of use-cases and scenarios.  Ericsson is open to study different profile and level combinations within release 9 and improve the normative parts of identified specifications.

2.2 SVC work item proposal

The current draft is in the form of a study item rather than a work item.  As can be clearly seen in the objective the purpose of the work is to evaluate SVC rather than implement it.

From [2]

The work will be performed as follows:

· identify use cases for the deployment of SVC for each of the 3GPP services

· identify the enables for the SVC codec and specify the usage of SVC in 3GPP services

· study the 3GPP service needs and adjust the codec levels in 3GPP services accordingly

· for enhanced compatibility, study and revise the codec landscape in 3GPP services

· guideline the new realization opportunities and use cases that are based on SVC

· investigate the impact of SVC on other service aspects
We agree that these types of studies would need to be performed and the results need to be evaluated before SVC could be implemented.
2.3 MMC work item proposal

The Work item proposal in [3] includes “Support for more advanced H.264 profiles and levels” as a general objective.  Since SVC is defined as profiles of H.264, the WiD could also cover specification work of SVC.  However, since SVC is not explicitly mentioned as a target, the work item leaves room for studying the pros and cons of, for example, both AVC Scalable Baseline Profile and AVC High profile.
2.4 Potential Issues with SVC 

SVC comes with a set of very prominent features to improve in particular MBMS based streaming transmissions such as Mobile TV. However, it is not very clear in which scenarios SVC is really beneficial and in which it is not.  

The most prominent concept of SVC is to provide different quality levels for mobile broadcast transmissions (layered transmissions). The common information (thus the basic quality) is received by all terminals and additional video quality improvements are achieved by adding additional media levels.  However, to make use of this feature, the mobile network might need to consider the dependency between the flows. Further, mobile terminals may be required to receive several MTCH at a time. Receiving several MBMS bearers simultaneously impacts the terminal hardware heavily.

The feature of layered transmission is also prominent for simultaneous UTRAN and E-UTRAN transmissions. If MBMS in E-UTRAN offers higher data rates than MBMS in UTRAN, then this seems to also be a use-case which could potentially benefit from SVC. A base-quality is provided from the BM-SC for the UTRAN based receivers and the enhanced quality for the E-UTRAN camping receivers. However, since terminals typically don’t receive data transmissions from two access systems simultaneously, the base and the enhancement layers must be transmitted both through E-UTRAN. But two simulcasted streams (lower quality AVC stream for UTRAN and higher quality AVC stream for E-UTRAN) would give a higher video efficiency.

MPEG has performed verification tests on SVC for a number of use cases.  The use case probably most relevant to 3GPP SA4 is the spatial scalability for QVGA and VGA services.  According to their results, SVC gives a gain of 17% compared to simulcast, i.e. 17% of the bitrate is saved when compared to sending both QVGA AVC and VGA AVC streams in parallel.  This saving is probably even less when sub optimal scalability is chosen, i.e. not multiples of 2 in width/height, etc.

Another major issue worth evaluating is the reason for needing SVC.  Without also providing support for greater decoding support (e.g. higher levels) the evidence backing going to a new profile seems very minimal. We therefore assume that the real intention is to increase video support for MBMS and that SVC is an example of how this could be done.

Note: Currently, only a single codec is recommended in MBMS – H.264/AVC Baseline Profile at level 1.2.  This means that QVGA and CIF resolutions are supported by MBMS, but not at the full framerates of 25/30Hz.

3. Summary and conclusion

Ericsson believes, that supported multimedia codecs of 3GPP devices should be aligned with the network capabilities. Due to the evolution of transmission and reception technology, there is also the need to adapt the video profiles and levels.  
We believe that SVC needs to be evaluated, that relevant scenarios need to be identified and different realizations to improve the video quality should be studied before any decision is made on its implementation in 3GPP specifications.  SVC scalable baseline profile and other profiles of H.264 are proposed to be open for consideration in an update of the MMC work item proposal in [4] making a separate SVC work item superfluous. 
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