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1. [bookmark: _Toc504713888]Introduction
Annex B of TR 26.955 documented some details on metrics and storage formats. Initially it was considered to use ISO BMFF based raw storage. However, it seems that this specification will not be ready and fully supported for some time. Hence, we proposed to change this to a json format for
1) Reference Sequences
2) Anchor and reference streams
3) For metric computation
This document provides an update based on the discussion last week.
1. Raw Video Format
2.1	Requirements
Based on TR 26.955 v0.4.0, Annex B, the following aspects of the raw data need to be provided:
1)	Spatial Resolution width
2)	Spatial Resolution height
3)	Chroma Format
4)	Chroma Sub-Sampling
5)	Picture Aspect ratio
6)	Frame rate
7) Bit depth
8) Color space format (be default set to 1 for BT.709)
9)	Transfer characteristics (be default set to 1 for BT.709)
10) Frame count
11) Duration (optional)
In addition, the following aspects were collected that should be added:
11)	Video storage format
12)	MD5 of raw video
13)	Reference to sequence (original website or 3GPP repository)
14)	Copyright statement
15)	Contact Person
16)	packing and storage format
17)	thumbnail preview
18)	mp4 preview
19)	Name of sequence
20)	Sequence key
21)	Some background information
Some information may be optional, others may be optionally defaulted.
2.3	Proposed JSON Schema
The proposed JSON schema for the raw format is here: https://github.com/haudiobe/5G-Video-Content/blob/main/3gpp-raw-schema.json.
2.4	Diagram
A diagram can be generated here: https://ogaoga.github.io/json-visual-editor/
2.5	Example
	{
  "Sequence": {
        "Name": "Sequence",
        "Background": "The Sequence is generated by someone and was provided by the study and shows a 3GPP meeting.",
        "Scenario": "FullHD",
        "Key": "S1-R1",
        "URI": "./sequence.yuv",
        "md5": "824fe384be7b0095c391ff6c5a5acc53",
        "thumbnail": "./sequence.jpg",
        "preview": "./sequence.mp4"
      },
      "Properties": {
        "width": 1280,
        "height": 720,
        "format": "yuv",
        "packing": "interleaved",
        "scan": "progressive",
        "subsampling": "420",
        "bitDepth": 8,
        "frameRate": 30,
        "colourPrimaries": 1,
        "transferCharacteristics": 1,
        "matrixCoefficients": 1,
        "sampleAspectRatio": 1,
        "duration": 10,
        "frameCount": 30
      },
      "copyRight": "This material has been recorded by the Thomas Stockhammer, who owns the copyright. Thomas Stockhammer (licensor) has licensed it under the Creative Commons Attribution 4.0 license (https://creativecommons.org/licenses/by/4.0/). In short, this means you can freely reuse and distribute this content, also commercially, for as long you provide a proper attribution.",
      "Contact": {
        "Name": "Thomas Stockhammer",
        "Company": "Qualcomm",
        "e-mail": "tsto@qti.qualcomm.com"
      }
}



2.6	Usage in TR 26.955
The information of the above sequence is added to Annex C as follows.
1) Sequence is added under a Scenario according to Sequence.Scenario.
2) The title of the sequence is Sequence.Name.
3) The text from Sequence.Background is added to the introduction.
4) A reference is added to a figure that adds the Sequence.thumbnail image.
5) A table is added to document the Properties and details
a. All properties and values from Properties.
b. MD5: Sequence.md5
c. A reference to the sequence: Sequence.URI.
d. A reference to the preview: Sequence.preview.
6) A new clause is added for the copyright statement.
7) A new clause is added that references this json sequence
1. Encoded Video Format
3.1	Requirements
Based on TR 26.955 v0.4.3, the following aspects of the encoded data/anchor need to be provided:
1)	Explanation what this anchor is important for
2)	Reference sequence
3)	Reference encoder
4)	Encoder configuration
5)	Reference to bitstream
6) MD5 of bitstream
7) Metrics
8) MD5 of reconstructed sequence 
9) Encoder log
10) Copyright statement
11) Contact Person
Some information may be optional, others may be optionally defaulted.
3.3	Proposed JSON Schema
The proposed JSON schema for the encoded format is here: https://github.com/haudiobe/5G-Video-Content/blob/main/3gpp-bin-schema.json.
3.4	Diagram
A diagram can be generated here: https://ogaoga.github.io/json-visual-editor/
3.5	Example
	    {
      "Bitstream": {
        "URI": "./sequence.bin",
        "md5": "824fe384be7b0095c391ff6c5a5acc53",
        "key": "S1-R1-264-QP27",
        "codecs": "avc1.64002a"
      },
      "Generation": {
        "sequence": "./sequence.json",
        "encoder": "JM19.0",
        "config-file": "./encoder.cfg",
        "config-variant": "-qp 27",
        "log-file": "./decoder.log"
      },
      "Reconstruction": {
        "decoder": "JM19.0",
        "log-file": "./decoder.log",
        "md5": "824fe384be7b0095c391ff6c5a5acc53"
      },
      "Metrics": {
        "Bitrate": 4.32,
        "PSNR": 27.2,
        "SSIM": 14.8,
        "VMAF": 18.7
      },
      "copyRight": "This material has been recorded by the Thomas Stockhammer, who owns the copyright. Thomas Stockhammer (licensor) has licensed it under the Creative Commons Attribution 4.0 license (https://creativecommons.org/licenses/by/4.0/). In short, this means you can freely reuse and distribute this content, also commercially, for as long you provide a proper attribution.",
      "Contact": {
        "Name": "Thomas Stockhammer",
        "Company": "Qualcomm",
        "e-mail": "tsto@qti.qualcomm.com"
      }
    }


3.6	Usage in TR 26.955
The detailed usage is still tbd.
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[bookmark: _Toc58239353]5.2	Reference Sequences
This specification provides reference sequences that are used in order to provide anchors and are also made available in order to generate test results for other codecs. Reference sequences are selected to represent scenarios.
Reference sequences are collected described in Annex C of this document among along with their properties and their licenses. A format for raw reference sequences based on a JSON schema is defined in clause B.2.
Annex E describes how to provide upload or and access reference sequences.
[bookmark: _Toc58239354]5.3	Anchors
Anchors provide a baseline that a tested method can be compared against. Anchors defined in this specification use a codec/profile/level that exists in an existing 3GPP specification as introduced in clause 4.
Anchor tuples are collected to address different quality and bitrates that can then be used for evaluation over a larger set of operation points.
The following principle apply to anchor definitions:
-	Each scenario typically has several well-defined anchors
-	An anchor is a combination of:
-	Explanation what this anchor is important for
-	Reference sequence
-	Reference encoder
-	Encoder configuration
-	Encoding complexity estimation, if available
-	Variable encoder configuration to create multiple quality/bitrate variants (using for example QP variations or other bitrate/quality evaluation tools). 
-	Anchor tuples creating multiple variants, each including
-	Anchor bitstream
-	Anchor Metrics
-	Additional recommended anchor information includes
-	MD5 check sum of the complete reconstructed yuv file (anchor sequence)
-	Output picture log from reference encoder
-	Anchors and anchor tuples are an integral part of this document
Anchor tuples should be created over a wide range of parameters in order to provide sufficient data and overlap with expected test results to support the generation of characterization results (see clause 5.7).
The generation of anchor tuples is shown in Figure 5.3-1.
 [image: ]
Figure 5.3-1: Anchor Tuple Generation Framework and Anchor Tuple Metrics Generation
Anchors are provided according to the defined binary format as defined in Annex B.3.
NEXT CHANGE
[bookmark: _Toc58239479]Annex B: Details on Performance MetricsData Formats and Metrics
[bookmark: _Toc58239480]B.1	Introduction
This Annex provides a detailed overview on data formats and their usage for metrics computation. performance metrics that are potentially relevant for the evaluation of video codecs.
B.2	Raw Video Sequences
B.2.1 Overview
For a raw video sequence used in the context of this Technical Report, the following metadata is expected to be provided. :
1)	Spatial Resolution width
2)	Spatial Resolution height
3)	Chroma Format
4)	Chroma Sub-Sampling
5)	Picture Aspect ratio
6)	Frame rate
7) Bit depth
8) Color space format (default is 1 for BT.709)
9)	Transfer characteristics (default is 1 for BT.709)
10) Frame count (and optionally the duration)
In addition, the following aspects were collected that should be added:
11)	Video storage format
12)	MD5 of raw video
13)	Reference to bitstream (URL to weblink where the original sequence is available)
14)	Copyright statement
15)	Contact Person
16)	packing and storage format
17)	thumbnail preview
18)	mp4 preview
19)	Name of sequence
20)	Sequence key
21)	Some background information
Some information may be optional, others may be optionally defaulted.
A JSON scheme is defined in clause B.2.2 for this matter. An example is provided in clause B.2.3.
B.2.2 JSON Schema
JSON schema for the raw format is here: https://github.com/haudiobe/5G-Video-Content/blob/main/3gpp-raw-schema.json.
NOTE: this will be copied in here once agreed
B.2.3 Example
{
  "Sequence": {
        "Name": "Sequence",
        "Background": "The Sequence is generated by someone and was provided by the study and shows a 3GPP meeting.",
        "Scenario": "FullHD",
        "Key": "S1-R1",
        "URI": "./sequence.yuv",
        "md5": "824fe384be7b0095c391ff6c5a5acc53",
        "thumbnail": "./sequence.jpg",
        "preview": "./sequence.mp4"
      },
      "Properties": {
        "width": 1280,
        "height": 720,
        "format": "yuv",
        "packing": "interleaved",
        "scan": "progressive",
        "subsampling": "420",
        "bitDepth": 8,
        "frameRate": 30,
        "colourPrimaries": 1,
        "transferCharacteristics": 1,
        "matrixCoefficients": 1,
        "sampleAspectRatio": 1,

        "frameCount": 30
      },
      "copyRight": "This material has been recorded by  Thomas Stockhammer, who owns the copyright. Thomas Stockhammer (licensor) has licensed it under the Creative Commons Attribution 4.0 license (https://creativecommons.org/licenses/by/4.0/). In short, this means you can freely reuse and distribute this content, also commercially, for as long you provide a proper attribution.",
      "Contact": {
        "Name": "Thomas Stockhammer",
        "Company": "Qualcomm",
        "e-mail": "tsto@qti.qualcomm.com"
      }
}
B.3	Encoded Video Sequences
B.2.1 Overview
For encoded video sequences used in the context of this Technical Report, the following metadata is expected to be provided:
1)	Explanation what this anchor is important for
2)	Reference sequence
3)	Reference encoder
4)	Encoder configuration
5)	Reference to bitstream
6) MD5 of bitstream
7) Metrics
8) MD5 of reconstructed sequence
9) Encoder log
10) Copyright statement
11) Contact Person

Some information may be optional, others may be optionally defaulted.
A JSON scheme is defined in clause B.2.2 for this matter. An example is provided in clause B.2.3.
B.3.2 JSON Schema
JSON schema for the encoded format is here: https://github.com/haudiobe/5G-Video-Content/blob/main/3gpp-bin-schema.json.
NOTE: this will be copied in here once agreed
B.3.3 Example
    {
      "Bitstream": {
        "URI": "./sequence.bin",
        "md5": "824fe384be7b0095c391ff6c5a5acc53",
        "key": "S1-R1-264-QP27",
        "codecs": "avc1.64002a"
      },
      "Generation": {
        "sequence": "./sequence.json",
        "encoder": "JM19.0",
        "config-file": "./encoder.cfg",
        "config-variant": "-qp 27",
        "log-file": "./decoder.log"
      },
      "Reconstruction": {
        "decoder": "JM19.0",
        "log-file": "./decoder.log",
        "md5": "824fe384be7b0095c391ff6c5a5acc53"
      },
      "Metrics": {
        "Bitrate": 4.32,
        "PSNR": 27.2,
        "SSIM": 14.8,	Comment by Author: In the script, it seems to be in log. Needs to be modified to match TR26.955	Comment by Author: This is an example only, need to check
        "VMAF": 18.7
      },
      "copyRight": "This material has been recorded by the Thomas Stockhammer, who owns the copyright. Thomas Stockhammer (licensor) has licensed it under the Creative Commons Attribution 4.0 license (https://creativecommons.org/licenses/by/4.0/). In short, this means you can freely reuse and distribute this content, also commercially, for as long you provide a proper attribution.",
      "Contact": {
        "Name": "Thomas Stockhammer",
        "Company": "Qualcomm",
        "e-mail": "tsto@qti.qualcomm.com"
      }
    }
NEXT CHANGE
[bookmark: _Toc58239482]C.1	Introduction
This annex provides a summary of candidate reference sequences that where discussed to be potentially suitable for one or multiple of the scenarios introduced in clause 6 of this Technical Report. For each candidate reference sequence, at least the following information is provided.
-	A summary of the sequence characteristics
-	A screenshot of the sequence
-	Source sequence properties
-	Information where the source sequence is hosted
-	Copyright and license information
The content is provided in JSON files here: https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequence. The format of the reference sequences follows the proposed format in Annex B. 
NEXT CHANGE
[bookmark: _Toc58239590]E.2	Reference Sequences
[bookmark: _Toc58239591]E.2.1 	Hosting
All reference sequences are hosted at 
https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/ReferenceSequence. 
Below this folder, for each reference sequence a dedicated folder is created. The folder includes at least the following information:
-	Raw video fileJSON file for raw video according to schema in clause C.1.2.
In addition, the folder may include the following information
- 	the raw video sequence, if hosted on the server
-	a preview file
-	a thumbnail image
-	MD5 hash
-	Metadata file
-	Copyright and license file
[bookmark: _Toc58239592]E.2.2 	Uploading
For uploading a new reference sequence, please create a new issue here 
· https://github.com/haudiobe/5G-Video-Content/issues/new?assignees=&labels=request&template=reference_sequence.md&title=
Please specify the all following required information that needs to be added to the JSON file for raw video sequences as defined in clause C.1.2.:
· Contact Person: Max Mustermann, mustermann@max.com
· Related Scenario: Specify the related scenario
· Accessibility of Sequence: Where can the sequence be accessed. Provide URL and instructions.
· Copyright/License: Provide a copyright/license statement with the sequence
· Status: Is the sequence proposed to 3GPP or already agreed as reference sequence
· Metadata: Provide all relevant metadata for the sequence
-	MD5 Hash: Provide and MD5 hash for the sequence
[bookmark: _Toc58239594]E.3		Anchors
[bookmark: _Toc58239595]E.3.1 	Hosting
All anchors are hosted at: 
https://dash-large-files.akamaized.net/WAVE/3GPP/5GVideo/Anchors. 
Below this folder, a hierarchy is created 
-	Scenario
-	Codec
-	Anchor Tuple
-	Anchor
A dedicated folder is created. 
Below this folder, for each anchor a dedicated folder is created. 
The folder includes at least the following information:
-	JSON file for binary video according to schema in clause E.3.4.
-	binary video bitstream
The folder includes at least the following information:
-	Binary video bitstream
-	MD5 hash of video bitstream
-	MD5 hash of reconstructed video sequence
-	Reference to anchor generation script
-	Creation data
-	Anchor Results
[bookmark: _Toc58239596]E.3.2 	Uploading
For uploading anchors, please create a new issue here 
· https://github.com/haudiobe/5G-Video-Content/issues/new?assignees=&labels=request&template=anchor.md&title=
Please specify the all following required information that needs to be added to the JSON file for encoded video sequences as defined in clause C.1.2
[bookmark: _Toc58239597]E.3.3 	Downloading
Anchors can be downloaded for free from the above folders. Licensing terms must be obeyed. Downloaded files should be MD5 verified.
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