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1  Introduction

This contribution provides the report of the crosscheck lab (CL).
The list of CL tasks in the approved selection test plan in S4aA230086 (see also S4-231115) does not include any reporting activities, however the present report is provided for the sake of completeness.
2 Report on Crosscheck Lab Function

· Legal framework

The NDA between the proponent components and 4 listening labs became effective as soon as  parties signed it, therefore it was not effective on the same date for all parties, and some exchange started before the last party signed. On June 9, 2023, all parties had distributed signed pdf copies.
This legal framework allowed getting access to the confidential source material.

· Split of work for CL activities

The CL activities were divided by experiments according to the following table:

	CL sub-entity
	Experiment

	Dolby
	BS1534-2a, 2b, 3a, 3b

	Ericsson
	P800-6, P800-7, BS1534-6a, 6b

	Fraunhofer IIS
	P800-8, P800-9, BS1534-7a, 7b

	Nokia
	P800-4, P800-5

	NTT
	P800-1, P800-2, P800-3

	Orange
	BS1534-1a, BS1534-1b

	VoiceAge
	BS1534-4a, 4b, BS1534-5a, 5b



· Infrastructure provisioning and environment

The server including all (input and processed) material was provided by Dolby. 
The scripts were executed under the following environment:
	CL sub-entity
	Environment

	Dolby
	Windows 10, x64 processing (Intel Xeon)

	Ericsson
	Windows server 2016, x64 processing (Intel Xeon), Python 3.11.3

	Fraunhofer IIS
	Windows 10, x64 processor (Intel Core i7-11700), Python 3.9

	Nokia
	Windows 11, x64 processor (AMD Ryzen 9 7950X), Python 3.10.11

	NTT
	Windows 10, x64 processing (Intel Core i7-8700), Python 3.11.3

	Orange
	Windows 64 bits, x64 processor (AMD Ryzen 5 PRO 5650U), Python 3.10.7

	VoiceAge
	Windows 10, x64 processing (Intel Core i9-10900K), Python 3.11.3



· Cross-checking activities: The tasks of the CL are defined in clause 3.3.4 of S4aA230086.

· Dry run: preliminary cross-check with the HL using the preliminary CuT executables to identify potential problems
The IVAS candidate codec was ivas-codec-20230616-selection-prerelease.
The selection scripts were downloaded from: 
https://forge.3gpp.org/rep/ivas-codec-pc/ivas-processing-scripts
There was a specific tag created, but not all parties may have used that one.

	CL sub-entity
	Reporting

	Dolby
	On June 22, 2023, Dolby reported to Fraunhofer and to the other CL sub-entities the following observations related to audio quality of the BS1534-3a-a processed material: 
1) Heavily distorted LFE channel:
am3aa1s04.c{03, 04, 05}
2) Loudness issues
    In general, EVS conditions are less loud than reference.
    am3aa1s03.c06 is too loud
    am3aa1s06.c06 is possibly too loud
    am3aa1s08.c06 is possibly too loud
    am3aa1s10.c06 is possibly too loud
    am3aa1s13.c06 centre channel is too bassy.
    am3aa1s14.c06 is definitely too loud.
On June 23, 2023, Dolby reported to the other CL sub-entities that the MD5 checksums on BS1534-2a, BS1534-2b, BS1534-3a and BS1534-3b matched the checksums obtained by Dolby after processing the material locally.  Additionally, Dolby verified that the file lengths were a multiple of 20ms and that the sampling rate and number of channels were correct. Dolby noted similar audio quality issues in BS1534-3a-b as those observed in BS1534-3a-a.

	Ericsson
	On June 22, 2023, Ericsson has communicated with VoiceAge and CL sub-entities the observations for the dry-run:
Long silent periods were observed for some of the BS1534-6a,b items in the middle. Also, a few items were reported to have a long silent period at the end of the segment. 
One item for BS1534-6a had a length that was not a multiple of the frame length according to the observations from VoiceAge.
Some clicks were observed in the unvoiced regions for one item from P800-6. The behavior is confirmed to be present in EVS as well. 
The material was reprocessed and confirmed to be identical.

	Fraunhofer IIS
	On June 22, 2023, Fraunhofer IIS reported issues with reproducing bit-exact output for the IVAS conditions for tests BS1534-7a, BS1534-7b, P800-8 and P800-9. It was subsequently found out that Fraunhofer IIS didn’t use the correct IVAS executables for the processing. This was corrected.
On June 26, 2023, Fraunhofer IIS reported that bit-exact output for all conditions of the tests could be reproduced.

	Nokia
	On June 22, 2023 morning Nokia confirmed that P800-4 conditions C17..C23 (EVS PLC conditions) had differences compared to Dolby’s processing. The issue was related to scripts having a bug with multi-threading affecting FER error pattern generation and was quickly fixed in the processing scripts. In the late afternoon June 22, 2023, after using updated scripts Nokia was able to confirm bit-exact processing with Dolby’s P800-4 and P800-5.

	NTT
	On June 27, 2023, NTT reported issues with reproducing bit-exact output for the IVAS conditions for tests P800-1, 2, 3 provided by  Fraunhofer IIS. This was due to the different version of executables for the processing. This was corrected.
It was also reported that the qualities of the test materials were reasonable according to the POLQA scores

	Orange
	On June 23, 2023, Orange reported to Fraunhofer md5 files obtained for both sets of processed material BS1534-1a and BS1534-1b. Md5 values were matching except IVAS conditions (c06/c07).
On June 26, 2023, Ericsson and Nokia (also CL sub-entities) kindly conducted a parallel processing and it was confirmed that MD5 values on BS1534-1a, BS1534-1b were matching with Orange. Later, Fraunhofer confirmed that the initial MD5 mismatch for IVAS conditions was due to wrong executable versions at Fraunhofer, and this was corrected after fixing the executables. 

	VoiceAge
	On June 21, 2023, some issues were raised about bit exactness for frame erasure conditions. The problem was coming from the script and was quickly fixed by FhG. On June 22nd, VoiceAge was able to confirm bit exactness of the experiments BS1534-4(a, b) and BS1534-5(a, b). On June 23, 2023, VoiceAge also confirmed that no special issue could be identified with the coded samples. 




· Official run: final cross-check with the HL using the final CuT executables from the HL, reference executables, and the clean speech, background material, model parameters, music and mixed content, and critical generic audio content provided by the LLs and MC for each experiment and available from the HL 
The selection scripts were taken from the tag:
https://forge.3gpp.org/rep/ivas-codec-pc/ivas-processing-scripts/-/tags/20230627_selection_test_processing


	CL sub-entity
	Reporting

	Dolby
	 On June 29, 2023, Dolby reported to CL sub-entities that the processing to cross-check the outputs for BS1534-2a, BS1534-2b, BS1534-3a and BS1534-3b was executed and all MD5 checksums matched those provided by the processing entity. Dolby also listened to the files that were not bit-exact to those provided in the dry run (Condition 6 for BS1534-2a and BS1534-3a) and did not observe audio quality problems.

	Ericsson
	On June 29, 2023, Ericsson reported the listed observations to VoiceAge and to the other CL sub-entities:
· Some “smacking” sounds were observed for one item in BS1534-6{a,b}, which was agreed to be a natural sound from a particular talker.
· There were some clicks in unvoiced regions as noted in the dry-run. The conclusion was that the behavior is present also in EVS.
· When listening to the MNRU conditions, it sounds wider than the source and does not really originate from the same position. It was at least discussed during P.811 that the seeds should be synchronized to minimize this effect. However, we did the p50fbmnru processing manually on the direct condition of lab c, and it sounds the same. We also checked that the result is the same processing the file again, so the random seeds appear to be correct.
· The re-processed material was confirmed to be identical. 

	Fraunhofer IIS
	On June 28, 2023, Fraunhofer reported to the other CL sub-entities that cross-check processing for experiments BS1534-7a, BS1534-7b, P800-8 and P800-9 was executed and the Nokia processing could be reproduced.
On June 30, 2023, Fraunhofer IIS reported to the other CL sub-entities the following observations related to the audio quality of assigned cross-check tests:
· The quality for the tests BS1534-7a, BS1534-7b, P800-8 is within the expectations
· For the test P800-9, transition artefacts for the DTX conditions, especially for category 1 and 2 samples, were observed

	Nokia
	On June 28, 2023, Nokia reported that the processed P800-4 and P800-5 tests were bit-exact with the files provided by Dolby. Later, after listening to the samples, it was confirmed that everything was as expected. In addition to checking the MD5-sums, it was also verified that the downloaded material from Dolby hosting server was identical to locally produced output files.

	NTT
	On June 30, 2023, NTT reported the successful reproduction of bit-exact output for the IVAS conditions for tests P800-1, 2, 3, by means of exact match of all MD5 checksums.
It was also reported that the qualities of the test materials were reasonable according to the informal listening and the POLQA scores.

	Orange
	On June 29, 2023, Orange reported to CL sub-entities that the processing to cross-check the outputs for BS1534-1a and BS1534-1b was executed and all MD5 checksums are matching in all four cases (proc_a,proc_d in BS1534-1a, and proc_b,proc_d in BS1534-1b). Some extra listening was still planned to verify that there is no issue with the processed audio material.
On June 30, 2023, Orange reported to CL sub-entities that the verification of processed audio material (c01 to c07) for BS1534-1a and BS1534-1b was completed, and no problem was detected (i.e. MD5 values were matching). It was also verified that the downloaded material from Dolby hosting server was identical to local output files. 

	VoiceAge
	The cross-check of experiments BS1534-4(a, b) and BS1534-5(a, b) was performed with the final material. On June 29th, VoiceAge confirmed that no problem was found, and the material processed locally was bit-exact to the material uploaded by Dolby.
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