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1 Introduction

This document presents HEVC Screen Content Coding extension and advocates for supporting Screen-Extended Main and Screen-Extended Main 4:4:4 profiles in the IMS-based telepresence. Power point slide deck is included as a part of this document.
2 HEVC Screen Content Coding extension
HEVC Screen Content Coding (SCC) extension was finalized recently by JCT-VC and includes the following profiles:

· Screen-Extended Main

· Screen-Extended Main 10

· Screen-Extended Main 4:4:4

· Screen-Extended Main 4:4:4 10

· Screen-Extended High Throughput 4:4:4

· Screen-Extended High Throughput 4:4:4 10

· Screen-Extended High Throughput 4:4:4 14

This documents advocates for supporting Screen-Extended Main (8 bits 4:2:0) and Screen-Extended Main 4:4:4 (8 bits 4:4:4) profiles for the IMS telepresence.
SCC achieves coding efficiency improvements for screen contents primarily through the introduction of three tools, namely, intra block copy, palette mode, and adaptive colour transform. Screen content includes graphics and text, which may be mixed with camera-captured content, for example, in applications such desktop or screen sharing, text and graphics overlay, etc.
Briefly, intra block copy tool is similar to inter prediction, where the current picture can be used as a reference. In palette mode, block reconstruction is performed from the colours specifically signalled for the block or from the colours already signalled for the previously coded palette blocks. Adaptive colour transform is added as an in-loop colour transform to accommodate various colour spaces. More detailed description of the methods can be found in the HEVC specification draft [1].
Intra block copy and palette modes can operate in 4:4:4 as well as 4:2:0 chroma formats, adaptive colour transform works only for the 4:4:4 chroma format.

Compression efficiency of Screen-Extended Main 4:4:4 and Screen-Extended Main profiles for 4:4:4 and 4:2:0 screen content inputs relative to the Main 4:4:4 and Main profiles is summarized in the following tables. The results are obtained by running SCM-7.0 reference software [2] following common test conditions (CTC) [3] and test video sequences used in the HEVC SCC standard development, where the anchor is obtained by running the same reference software after disabling SCC related tools.
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RGB, text & graphics with motion, 1080p & 720p -64.7% -61.7% -62.5%

RGB, mixed content, 1440p & 1080p -55.2% -50.5% -50.3%

RGB, Animation, 720p -26.4% -20.1% -17.3%

RGB, camera captured, 1080p -25.6% -5.5% -10.4%

YUV, text & graphics with motion, 1080p & 720p -58.3% -62.5% -64.1%

YUV, mixed content, 1440p & 1080p -46.1% -52.8% -52.7%

YUV, Animation, 720p -2.3% -15.1% -11.4%

YUV, camera captured, 1080p 0.1% -1.2% -1.6%

All Intra
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RGB, text & graphics with motion, 1080p & 720p -52.7% -47.7% -49.2%

RGB, mixed content, 1440p & 1080p -47.9% -40.4% -40.1%

RGB, Animation, 720p -26.1% -17.5% -12.9%

RGB, camera captured, 1080p -27.9% -5.2% -13.6%

YUV, text & graphics with motion, 1080p & 720p -43.9% -49.8% -52.4%

YUV, mixed content, 1440p & 1080p -34.2% -44.0% -43.6%

YUV, Animation, 720p -0.3% -12.5% -8.8%

YUV, camera captured, 1080p 0.8% -0.3% -0.5%

Random Access
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RGB, text & graphics with motion, 1080p & 720p -40.5% -32.6% -34.7%

RGB, mixed content, 1440p & 1080p -37.9% -24.9% -24.1%

RGB, Animation, 720p -24.5% -11.9% -5.3%

RGB, camera captured, 1080p -25.8% -1.3% -11.4%

YUV, text & graphics with motion, 1080p & 720p -29.6% -35.6% -37.9%

YUV, mixed content, 1440p & 1080p -18.6% -29.8% -29.4%

YUV, Animation, 720p 0.1% -7.2% -5.0%

YUV, camera captured, 1080p 0.7% -0.1% 0.3%

Low delay B


Table 1. SCM-7.0 performance under CTC relatively to all SCC tools disabled for 4:4:4
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YUV, text & graphics with motion, 1080p & 720p -50.7% -50.7% -51.7%

YUV, mixed content, 1440p & 1080p -38.3% -39.8% -40.3%

YUV, Animation, 720p & 768p -9.0% -13.4% -11.6%

All Intra 
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YUV, text & graphics with motion, 1080p & 720p -34.6% -36.0% -37.7%

YUV, mixed content, 1440p & 1080p -27.5% -30.0% -30.9%

YUV, Animation, 720p -4.1% -11.7% -9.1%

Random Access 
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YUV, text & graphics with motion, 1080p & 720p -20.6% -22.9% -24.2%

YUV, mixed content, 1440p & 1080p -14.3% -16.8% -17.7%

YUV, Animation, 720p -1.9% -7.7% -3.8%

Low delay B 


Table 2. SCM-7.0 performance under CTC relatively to all SCC tools disabled for 4:2:0
3 Proposal
SCC provides significant improvement in the compression efficiency of screen and graphical contents, it reduces bitrate and bandwidth required to transmit such content in the range of 20% to 60% for the same video quality. It also reduces the peak bitrate corresponding to the I-picture roughly by half, which can be a benefit in an error-prone transmission and recovery.

It is proposed to include the support of HEVC Screen-Extended Main and HEVC Screen-Extended Main 4:4:4 profiles into IMS-based telepresence as an optional codec.

Once agreed, a CR will be generated during this meeting or for the upcoming meeting in order to address the addition of HEVC SCC to TS26.233.
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