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This contribution proposes updates in paragraph 8.3 with subjective tests results from JVET Verification Tests, and paragraph 2 with new references. These updates are highlighted in yellow in the text herafter.
Change 1
[bookmark: _Toc41600551][bookmark: _Toc55812931][bookmark: _Toc49376955][bookmark: _Toc63850679][bookmark: _Toc55813064][bookmark: _Toc49377072][bookmark: _Toc63850831]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia telephony; Media handling and interaction".
[3]	3GPP TS 26.116: "Television (TV) over 3GPP services; Video profiles".
[4]	3GPP TS 26.118: "3GPP Virtual reality profiles for streaming applications".
[5]	3GPP TR 26.925: "Typical traffic characteristics of media services on 3GPP networks".
[6]	3GPP TR 26.928: "Extended Reality over 5G".
…
[60]	JVET-T0097: “Report on VVC compression performance verification testing in the SDR UHD Random Access Category”, Mathias Wien, Vottorio Baroncini, Joint Video Experts Team (JVET) of  ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29, 20th Meeting, by teleconference, 7 – 16 Oct. 2020
[bookmark: _Ref53059725][61]	Fraunhofer HHI, “Fraunhofer Versatile Video Encoder (VVenC),” version 0.1.0 (initial release), https://github.com/fraunhoferhhi/vvenc/tags, online, accessed Oct. 2020.
[bookmark: _Ref52925713][62]	Recommendation ITU-T P.910 (2008), Subjective video quality assessment methods for multimedia applications.

End of change 1

Change 2

8.2	Versatile Video Coding (VVC)
[bookmark: _Toc55813065][bookmark: _Toc49377073][bookmark: _Toc63850832]8.2.1	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.
8.2.2	Subjective tests results
The document [60] reports the first set of verification test results comparing VVC to its predecessor, HEVC. The compression performance capabilities of the two specifications are compared based on the HEVC reference software HM-16.22, and two VVC implementations, the VVC reference software VTM-9.0 and the open-source VVC implementation VVenC-0.1.0 [61]. For HEVC, the random-access configuration provided with the configuration file cfg/encoder_randomaccess_main10.cfg of HM-16.22 was used. For the VTM, the random-access configuration provided with the configuration file cfg/encoder_randomaccess_vtm_gop32.cfg of VTM-9.0 was employed. The results of a visual assessment of VVC compared to HEVC by naïve test subjects is reported. The assessment included five SDR UHD test sequences encoded in random-access configuration with a random-access interval of 1.07s. The measured MOS figures indicate a significant improvement of VVC over HEVC for both VVC implementations, VTM-9.0 and VVenC-0.1.0, resulting in an overall average bitrate saving of -43% and -49%, respectively. Since the VVenC-0.1.0 software has been used at a medium configuration resulting in more than 100 times faster runtime than the VTM encoder, an overall average bitrate saving of about 50% of VVC over HEVC may be concluded.
The SDR UHD subjective test was carried out at the following test sites:
· GBTech, Rome, IT
· RWTH Aachen University, Aachen, DE

The tests were conducted using the DCR test method [62] with a 11-grade impairment scale. The test ++set-up is shown in the table below:
	Test Site
	GBTech
	RWTH Aachen University

	Display, size 
(resolution setting)
	LG 65” CX6LA
(3840x2160)
	Sony PVM X550, 55” 
()

	Viewing distance
	2 viewers at 1,5H
	1 viewer at 1.5H

	Viewing angle
	60° (30° from screen center)
	90° (at screen center)

	Total number of viewers
	16 (7 females, 9 males; age 18-24), all screened for visual acuity and normal colour vision. 
	24 (5 females, 19 males, age 16-34), all screened for visual acuity and normal colour vision.



Verification tests for SRD HD in random access and low delay, HDR UHD random access and video 360 are still in progress in JVET.
[bookmark: _Toc55813066][bookmark: _Toc49377074][bookmark: _Toc63850833]8.3	Essential Video Coding (EVC)
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