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1 Introduction
For FullHD Streaming, several open issues still need to be resolved.
This document provides a discussion with proposals. Once agreed, the appropriate pCRs will be generated.

An example of similar processes are documented here:

· https://websites.fraunhofer.de/video-dev/per-title-encoding/
· https://bitmovin.com/vp9-vs-hevc-h265/
The initial version was provided in S4-210462. During the meeting, the following discussions occurred.

Online Discussion:

· Thomas provides the summary

· Rajan: is the convex full for every codec and sequence or for every codec

· Thomas: I believe if you emulate per title encoding, you do it every sequence and every title. This is important

· Alexis: Agree on per title, also the metric needs to be taken into account.

· Thomas: need to agree on the metrics, better just prune the metrics

· Alexis: yes, reduce metrics - use just one.

· Thomas: agree

· Alexis: there is some complexity in how to generate this. If you use different metrics, this may cause some issues. Would suggest just one.

· Lukasz: Do we want to prescribe the resolutions and QP?

· Thomas: surely for the anchors, not for the tests. This would more for the proponents.

· Alexis: It is important that you generate the points for interpolation. You need around 6 to 8 points to check the particular aspects of an encoder.

· Lukasz: How to decide the anchors and bitrates

· Alexis: in other fora we care about the whole range.

· Gilles: we suggest to use the same sequences for the 4K scenarios.

· Lukasz: Why would not start from 4K?

· Gilles: This is the scenario. We had FullHD as an important case

· Thomas: We could run this for 4K as well and add this to the metrics. Then FullHD would just be a subset.

· Alexis: we do this as well, so may be a good idea. Also maybe reduce the duration.

· Rajan: Are doing this from FullHD or for 4K?

· Thomas: Inclined to do for 4K, but use only fullHD in fullHD - more details can start

· Lukasz: Which 4K sequences are we using? Can we change each of the sequences to 3840 or 4096?

· Thomas: these are details. Let’s agree on the sequences

· Gilles: agree

· Lukasz: Can we have the Convex Hull optimization?

· Thomas: Not sure, need to check if it can be shared

· Alexis: We will try to contribute

Decision:

· Agreed in principle

· Revise based on the discussion above
S4-210462 is revised to S4-210557.

Based on these considerations, it is proposed to approach the Adaptive Streaming in a different way than initially considered, and integrate this into the report as follows:

· Create an Adaptive Streaming characterization framework in general

· Use the 4K sequences and down-sample to different resolutions including one HD

· For FullHD evaluation use the down-sampled anchors only

· Create extended metrics for downsampled resolutions

· Create a subset of the sequences for a convex hull.

· Take into account streaming specific encoding requirements.
2 Test Sequences
For test sequences, the following is considered
1) 
a. 
b. 
c. 

	
	




	
	




Use a subset of the 4K Sequences, predominantly the SDR 10bit sequences

d. Rain Fruits

e. Park Joy

f. Tunnel Flag

g. Fountain

2) Provide the following resolutions as needed

a. 3840x2160p, 4096x2160p
b. 2560x1440p, 3072x1440p
c. 1920x1080p, 2048x1080p
d. 1280x720p, 1536x720p, 
e. 960x540p, 1024x540p
f. 640x360p, 768x360p
3) Use HDRTools for downsampling and add the downsampled versions to the reference material. 
4) For scaling, use lanczos scaling with the scaling also performed in the center of the samples based on HDRTools.
3 Metrics definition

For metrics, some extensions are needed:

1) The following metrics need to be defined in details
a. The metrics against a reference sequence for a lower resolution

b. The metrics against a reference sequence for a different bit depth

c. The combination of the two

2) Metrics documentation against reference sequences
4 Anchor set generation
The following is proposed for anchor set generation
1) encode the same video using all of the following resolutions (2160p, 1440p, 1080p, 720p. 540p, 360p) at different QPs to create an anchor set
2) create the metrics according to 3 for all resolutions and QPs and defined reference resolutions as follows:

a. For 4K TV it is 2160p (this is for 4K TV evaluation)
b. For FullHD it is 1080p (this is for full HD evaluation)
5 Anchor tuple generation

An anchor tuple generation is now conducted by using one metrics from the anchor set and the rate. For the selected metric
1) Create an "interpolative" convex hull optimization for the metric 
2) Determine the "optimal" operating points across all resolutions.

3) Select the Anchor tuples accordingly

The convex hull optimization details are ffs.

The same principle applies for test tuple generation.
3) 
4) 
5) 


6 Characterization
The characterization is done using the convex hull points only as shown below using BD-rate.
The characterization is against a reference sequence and a reference resolution for equal quality.

https://streaminglearningcenter.com/encoding/compute-bd-rate-functions.html

[image: image3]
7 Weighting
For adaptive streaming, not all “qualities” and “bitrates” matter the same. The characterization may take this into account. 

This aspect is ffs.

8 Configurations

For adaptive streaming, we believe that two types of configurations should be checked.

Commonly those have:

· 2 second intra GOPs with IDR frames

· Two options on GOP restrictions:

1) Restrictions on GOP structures is relaxed, different predictions possible within the IDR frames.

2) Mini-GOPs of 320ms in order to emulate low-latency content generation These mini-GOPs need to separate past and future, such that no prediction can happen across. 

· QPs etc. need to be defined
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10 Proposal
It is proposed 

· To agree on the basic principles
· To implement the details in CRs.[image: image4.png]
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