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1 Introduction
Verification of different results in the context of the 5G Video study has been discussed. 
Document S4aV200660 provided a high-level overview of the proposed verification process. 
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Presenter:  Thomas Stockhammer (Qualcomm)
Discussion: 

· Gaelle: general makes sense, but what happens if results are not verified.

· Thomas: we can add unverified results, but just annotate this.

· Rajan: would prefer that only cross-check results are provided.

· Thomas: prefer numbers to be documented, and some are not verified.

· We need the details to be defined.

Decision:

· Agreed in principle - detailed implementation needs to be done

S4aV200660 is agreed.
This document provides an update and attached pCR that proposes the implementation of the verification process into the TR.
2 Verification Steps

In the context of the TR, the following should be verified:

1) Anchor bitstreams are correct. By using a well-defined reference sequence, an anchor configuration as well as a reference encoder, two different implementations of the chain results in the same anchor bitstream.

2) Anchor sequences are correct. By using a well-defined anchor bitstream, a reference decoder in two different implementations results in the same anchor sequence.

3) Metrics are correct. The reported metrics are verified for the same anchor bitstream.
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The same principle applies for test results.

3 Successful Verification
Whereas process 2 and process 3 from above are of manageable complexity, process 1 is of significantly higher complexity. 
Based on this it is expected that verification of anchor sequences (process 2) and metrics (process 3) are verified for every anchor, whereas step 1 is only verified for one anchor of the entire anchor tuple.

A successful verification is defined as follows:
1) Initial run and verification result in the same size and md5 for the anchor bitstream

2) Initial run and verification result in the same md5 for the anchor sequence

3) Quality Metrics are identical up to 2 decimal digits
As it is expected that 2 and 3 are addressing the same verification issue, these two processes are combined. Based on this, the following two processes are defined
1) Anchor Tuple verification

2) Anchor Metrics verification

4 Status of Results

5 Each anchor as well as the associated metrics get assigned a status as follows: 
· Cross-check successful: At least one other verification is successful, and no unsuccessful verification is reported until the submission deadline of the next SA4 meeting after which this result was added to the TR and the online data base or SA4 agrees based on different results that sufficient information for declaring a successful cross-check.
· Cross-check pending: Result is added at the current meeting, but cross-check not yet carried out. 
· Cross-check missing: Neither an unsuccessful nor a successful verification is reported until the submission deadline of the next SA4 meeting after which this result was added to the TR and the online data base. 

· Cross-check failed: No successful verification is provided, but at least one non-successful verification is provided until the submission deadline of the next SA4 meeting after which this result was added to the TR and the online data base and the provider of the non-successful results proposes that the cross-check fails.

· Cross-check controversial: Successful and non-successful verifications are provided until the submission deadline of the next SA4 meeting and no resolution was able to be made from the SA4 meeting

In addition, at two types of anchors are documented

1) SA4 agreed ones, see process below.

2) SA4 documented ones, see process below.

6 Process

At SA4#N a result is added to TR and the online data base. 
The status cross-check pending is assigned and documented in the TR and the test vectors.
At SA4#N+1 the following can happen for cross-check pending
· If a successful verification is provided and no unsuccessful, the status is changed to cross-check successful and the results are adopted as officially agreed 3GPP results.
· If a non-successful verification is provided and no successful, and the submitter of the non-successful information is not agreeing to the initial results, the status is changed to cross-check failed or cross-check controversial and all available cross-checks are documented.
· If a no verification is provided to the initial results, the status is changed to cross-check missing.

· If both successful and non-successful verifications are provided and no resolution is achieved during the meeting, the status is changed to cross-check controversial and all available cross-checks are documented.
At SA4#N+2 the following can happen

· For cross-check pending, see above.

· For cross-check missing, SA4 agrees to adopt results as officially agreed 3GPP results

· For all others, 
· if a resolution is obtained, SA4 agrees to adopt results as officially agreed 3GPP results. 
· Else, the results are not SA4 agreed and they are 

· Either not documented the anchors at all
· Or documented in an Annex with relevant information on why two or more results are provided
7 Documentation

In order to track verification, it is proposed to add a verification field in to the json document for each anchor as follows

{

    "Bitstream": {

        "URI": "./S5-A39-265_27.bin",

        "key": "S5-A39-265_27",

        "md5": "78277b18a30720d2db81f601019e2f9c",

        "size": 3903135
    },

    "Contact": {

        "Company": "3GPP",

        "e-mail": "3GPP_TSG_SA_WG4_VIDEO@LIST.ETSI.ORG"

    },

    "Generation": {

        "config-file": "SCC-01.cfg",

        "encoder": "SCC8.8",

        "key": "S5-R13",

        "log-file": "encoder_S5-A39-265_27.log",

        "sequence": "StarCraft.json",

        "variant": "-qp 27"

    },

    "Metrics": {

        "Bitrate": "3122.51",

        "BitrateLog": "3095.15",

        "DecodeTime": "40.23",

        "EncodeTime": "30471.3",

        "MS_SSIM": "0.99",

        "UPSNR": "44.19",

        "VMAF": "93.9",

        "VPSNR": "44.88",

        "YPSNR": "39.3"

    },

    "Reconstruction": {

        "decoder": "SCC8.8",

        "log-file": "decoder_S5-A39-265_27.log",

        "md5": "unknown"

    },

    "Verification": {


        "cross-check-status": "successful",
                             ["pending","missing","controversial","failed"]

        "sa4-agreed": "true",["false"]

        "Report": {

            "date": "2021/03/06",

            "input": "S4-210xxx"
            "bitstream": "true",["false"]
            "decoder": "true",["false"]
            "reference": "report1.json" ** includes the verification report

},

    },

    "copyRight": "The copyright under which the StarCraft video sequence provided by DERF-Twitch is made available can be found on that link: https://media.xiph.org/video/derf/twitch/copyright.txt."

}

8 Independency

Verification can only be done by an independent 3GPP member from the one who submitted the results.
9 

10 Proposal

It is proposed 
· To adopt the verification process 
· Agreed on the initial attached pCR and add additional information 

· Extend the JSON document to include verification in the anchors and tests
· Update the anchors and test results accordingly 
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