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Introduction

Scalable extension of HEVC is currently being developed at JCT-VC and is planned to be finalized in July 2014. In addition to temporal scalability which is already supported in HEVC version 1, SHVC allows coding of video in a scalable manner and achieve quality (SNR), resolution (spatial), bit-depth and color gamut scalability. Unlike the SVC extension of AVC, SHVC does not include any additional low level coding tools but extends HEVC version 1 with high level syntax modifications. This makes deployment of SHVC relatively easier as existing HEVC version 1 decoders could be repurposed with firmware updates. Another feature of SHVC is that the base layer could be coded with AVC, which makes it more useful to introduce backwards compatible services that currently use AVC. 

Supporting quality and spatial scalability with high level syntax changes only and the ability to use AVC as base layer makes SHVC an attractive codec for several 3GPP services. 
Use-cases of SHVC in 3GPP services
Scalability for broadcast video

3GPP has specified the use of DASH for the Multimedia Broadcast/Multicast Service (MBMS) where Segments are carried over the FLUTE protocol. One of the use-cases for scalable video coding in general is broadcast of different resolutions to reduce the total bandwidth. For example UltraHD services could be introduced where the high resolution video is coded as an enhancement layer to a FullHD resolution base layer. This allows introduction of high resolution services in a backwards compatible way. It should be noted that this use-case is more relevant for SHVC as it allows coding the base layer with AVC. 

Fast start-up in streaming 
Fast start-up of the media session could be enhanced by first downloading a low resolution video and then switching to a higher resolution after the buffer occupancy reaches a certain level. This is a well-known technique and used quite widely in different services to improve the start-up delay.

Because the high resolution pictures cannot be coded predictively with respect to lower resolution pictures, IRAP pictures needs to be placed for the high resolution stream to enable the fast start-up use-case. However, this brings certain drawbacks as IRAP pictures take significantly more bits to code compared to predictively coded pictures and for this reason they are not placed frequently, which eventually increases the start-up delay. 
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SHVC allows prediction of a high resolution picture from a lower resolution picture and this could be used to further reduce the start-up delay of a session. For example the session could start with a bitstream as shown in the below figure, which could enable switching to higher resolution operation quicker and have better coding efficiency.

Multi-party video conferencing
Multi-party video conferencing is becoming an important feature in many commercial applications. One of the main problems in multi-party conferencing is that each participant has different display/decoding and network capabilities. In order to cope with this issue, central network elements have been traditionally used to perform transcoding operations. However, it has been shown that using scalable video coding could reduce the load at the network and also reduce the end-to-end delay as simpler routing can be used instead of more expensive transcoding. In addition, because of the scalable nature of the coded video, better adaptation to changing network conditions is possible and hence the user experience is improved.
Proposal

It is proposed to review the potential use-cases described above, and discuss next steps towards a potential work item within SA4 to introduce SHVC to 3GPP services.
[image: image2.png]


[image: image3.png]


[image: image4.png]



� Contact: Kemal Ugur, NOKIA Corporation, E-mail: � HYPERLINK "mailto:kemal.ugur@nokia.com" �kemal.ugur@nokia.com�





PAGE  
2

[image: image1]