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* * * Next Change * * * *
[bookmark: _Toc137640738][bookmark: _Toc112909630][bookmark: _Toc112910141]5.1.3	Evaluation criteria and metrics
The evaluation for the coding performance for HEVC Multiview profiles for the distribution of stereoscopic 3D content needs to be performed based on the following evaluation criteria.
1. Assessment/discussion of hardware impact: there are two possibilities for this:
a. There is existing hardware product-grade support for the tool. In that case, refer to the example hardware.
b. 
c. There is no existing hardware support. In this case, a discussion/description with justifications on the expected impact on hardware implementation is provided, or reference to existing demos etc.
2. Codec performance evaluation
a. PSNR-based Rate-Distortion (RD) oObjective performance evaluation,: e.g. PSNR-based Rate-Distortion (RD) performance evaluation, where the RD performance is compared for various solutions with a fixed QP encoding setting to get the plotting data points. A better PSNR-based RD performance is preferred, keeping in view the expected hardware complexity impact.
b. Subjective performance evaluation.

5.1.4	Evaluation methodology
5.1.4.1	Objective performance evaluation
For objective performance evaluation, suitable source test content is identified that is accepted by video experts as representative content. Some of the important parametes for the content are the resolution, framerate, bit depth, color subsampling, and duration, in addition to the number of views available. Reference software for a specific solution is to be used with fixed QP encoding settings to generate each plotting point on the PSNR RD curves. The encoding settings (e.g. prediction types IPP or IBP etc.) are decided by experts considering the complexity and latency needs for the scenario. The resulting curves can directly be used for comparison by plotting together or by comparing the Bjøntegaard Delta (BD) bitrate.
5.1.4.2	Subjective performance evaluation
The suggested methodology for subjective performance evaluation is to follow “Expert Viewing Protocol” (EVP), that has been used in JVET for this purpose. The EVP visual evaluation protocol is standardized in [xz] with the following main features:
1. 9 experts participate as viewers in each EVP session,
2. The “unimpaired” Source video Clip (SRC) is shown once, followed by two Processed Video Sequences (PVSs),
3. Experts are required to compare the PVS with the SRC, and to rate them separately.
Editor's note: How evaluation is performed to assess the evaluation criteria is FFS.

* * * Next Change * * * *
6.2.2.2.3	Support in CMAF
Diverse ecosystems such as the ones targeted by MPEG and 3GPP need to enable CMAF (ISO/IEC 23000-19 [xx]) level signalling to convey the unique parameters for Multiview video encoded formats (e.g. how the views may be organized in switching sets, what possibilities are allowed or disallowed, which addressable units are relevant to application for stereoscopic vs. 2D displays, etc.).
As noted in clause 6.2.2.2.1, carriage of MV-HEVC is specified in ISO/IEC 14496-15 [13] (NAL-video file format) as one of the "Layered HEVC (L-HEVC) extensions", including SHVC, MV-HEVC, and 3D-HEVC. Clause 9 of 14496-15 specifies this L-HEVC elementary stream and sample definitions. Despite this, there is a need to enable CMAF-level functionality noted above. Based on this need, MPEG has started working on an MV-HEVC extension of CMAF in [xy]. 
Editor's note: The progress on the MPEG CMAF preliminary WD needs to be tracked in the TR.
Editor's note: CMAF support is FFS.
* * * Next Change * * * *
6.2.3.2 Codec performance evaluation based on existing results
The objective and performance results of MV-HEVC video coding vs. MVC (AVC-based multi-view) for 8-bit coding are documented in [11], while subjective performance results comparing MVC, also including Simulcast HEVC (each view is coded independently) with MV-HEVC are documented in [12].  The test sequences used for this evaluation are 1080p 8-bit 4:2:0 either 25 or 30 Hz. IPP encoding is used to generate the results. The objective results demonstrate significant performance improvments achieved by MV-HEVC against bith MVC and simulcast HEVC, demonstrated by the Bjøntegaard Delta (BD) bitrates table reproduced here:
	Test Sequence
	BD-rate reduction of MV-HEVC [%] relative to

	
	MVC
	Simulcast HEVC

	S03: Undo_Dancer
	-45.7
	-38.7

	S04: GT_Fly
	-52.9
	-41.0

	S13: Band06
	-43.3
	-31.7

	S14: BMX
	-60.6
	-25.6

	Average
	-50.6
	-34.2



Hence at least 30% performance gains were observerd against simulcast HEVC. The corresponding subjective tests using “Expert Viewing Protocol” (EVP) verified the objective gains via MOS for all the sequences above.
Although no formal evaluation exists for the Multiview Main 10 profile of MV-HEVC, consideraing the large gains achieved as noted above, it is expected that it’s performance should be similar to what is demonstrated for 8-bit content.

* * * End of Changes * * * *
