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=====  CHANGE  =====
Add to references
[X]	ISO/IEC 23094-1, "Information technology — General video coding — Part 1: Essential video coding"
[Y]	ISO/IEC 23094-4, " Information technology — General video coding — Part 4: Conformance and Reference software for Essential Video Coding".
[W] 	ISO/IEC JTC 1/SC 29/WG 04 output document N0027, "Updated Verification Test Plan for Essential Video Coding for SDR Content", Online meeting, Oct. 2020.  
[V] 	ISO/IEC JTC 1/SC 29/WG 04 output document N0030, "Report on Essential Video Coding compression performance verification testing for HDR/WCG content", Online meeting, Oct. 2020.  

Initial Information on new Codecs
[bookmark: _Toc49377071]9.1	Introduction
This clause collects initial information on how new codecs under development in ISO/IEC SC29 WG11 (MPEG)/JVET (in particular including VVC and EVC) may meet the above criteria based on the characterization results provided for example by ISO/IEC SC29 WG11 (MPEG)/JVET.
[bookmark: _Toc49377072]9.2	Versatile Video Coding (VVC)
[bookmark: _Toc49377073]9.2.1	Overview
ITU-T SG 16 informed that the development of the new Versatile Video Coding (VVC) standard has been completed for Consent at the June-July 2020 meeting of ITU-T SG16 and is also thereafter undergoing final approval in ISO/IEC JTC 1/SC 29/WG 11 (MPEG). After final approval, the dual reference to the jointly developed VVC standard will be Rec. ITU-T H.266 | ISO/IEC 23090-3 [38].
VVC is the latest in a series of such jointly developed ITU-T Recommendations and International Standards for video coding, and is the direct successor to HEVC (Rec. ITU-T H.265 | ISO/IEC 23008-2) [8] and AVC (Rec. ITU-T H.264 | ISO/IEC 14496-10) [7]. VVC provides significant coding efficiency improvements over HEVC. Plans are underway to conduct a verification test with formal subjective testing to confirm that VVC achieves about a 50% bit rate reduction vs. HEVC for equal subjective video quality. Test results demonstrate that VVC provides about a 40% bit rate reduction for 4K/UHD test sequences using objective metrics. Application areas especially targeted for the use of VVC include ultra-high definition 4K and 8K video, video with a high dynamic range and wide colour gamut, and video for immersive media applications such as 360° omnidirectional video, as well as conventional standard-definition and high-definition video content. In addition to improving coding efficiency, VVC also provides highly flexible syntax supporting such use cases as subpicture bitstream extraction, bitstream merging, and layered coding scalability.
The VVC standard includes the specification of a "Main 10" profile that supports 8- and 10-bit 4:2:0 video, a "Main 10 4:4:4" profile with 4:4:4 and 4:2:2 format support, corresponding "Multilayer Main 10" and "Multilayer Main 10 4:4:4" profiles with support for layered coding, and "Main 10 Still Picture" and "Main 10 4:4:4 Still Picture" profiles for still image coding employing the same coding tools as in the corresponding video profiles.
ITU-T also announced AAP Consent for Rec. ITU-T H.274 “Versatile supplemental enhancement information for coded video bitstreams” (VSEI), developed jointly as twin text with ISO/IEC JTC 1/‌SC 29/‌WG 11 as ISO/IEC 23002-7 [39]. VSEI specifies the syntax and semantics of video usability information (VUI) parameters and supplemental enhancement information (SEI) messages for use with coded video bitstreams. VSEI is particularly intended for use with VVC, although it is drafted in a manner intended to be sufficiently generic that it may also be used with other types of coded video bitstreams.
=====  CHANGE  =====
[bookmark: _Toc49377074]9.3	Essential Video Coding (EVC)
9.3.1	Overview
The development of the MPEG-5 Essential Video Coding (EVC) standard is completed and its specification has been published in October 2020 as ISO/IEC 23094-1 [X].
The main goal of the EVC standard is to provide significantly improved compression capability over previous generation of video coding standards with timely publication of commercial terms. The EVC standard has been developed to provide a video codec for emerging delivery protocols and networks, such as 5G, enabling the delivery of high-quality video services to an ever-growing audience by providing improved coding performance. 
The MPEG-5 EVC defines two important profiles, "Baseline" profile and "Main" profile. It was the design objective that the "Baseline" profile contains only technologies that are older than 20 years. The "Main" profile includes additional tools, each of which can be either cleanly disabled or switched to the corresponding baseline tool on an individual basis. Additionally, for still image coding, "Main Still Picture" and "Baseline Still Picture" profiles, which employ the same coding tools as in the corresponding video profiles, are defined.
MPEG is currently conducting verification tests [W] with formal subjective testing to confirm that the EVC Main profile achieves significant bit-rate reductions vs. HEVC for equal subjective video quality for SDR content and that the EVC Baseline profile achieves similar bit-rate reductions vs. AVC for equal subjective video quality for SDR content. The verification tests have been completed for HDR content and the results are reported in [V]. They show that the EVC Main profile provides around 36% of bitrate reduction for HDR content at UHD resolution and 35% for HDR content at HD resolution for equal subjective quality.
Editors’note: This will be updated when full subjective test results are released by MPEG and will be documented as external reference. 
Application areas especially targeted for the use of EVC include ultra-high definition 4K and 8K video, video with a high dynamic range and wide colour gamut, and video for immersive media applications such as 360° omnidirectional video, as well as conventional standard-definition and high-definition video content.


 
