3GPP TSG-S4#13 meeting

Tdoc. S4 (00)0484
October 23-27, 2000, Osaka, Japan

Title:
ARCON AMR WB Selection Host Laboratory Report

Date:
October 20, 2000

Source:
ARCON Corporation


260 Bear Hill Road



Waltham, MA 02451-1080


USA

Contact:
John D. Tardelli


+1 781 890 3330 x225


jdt@arcon.com

Executive Summary

This document provides an overview of the Host Laboratory effort undertaken by ARCON Corp. for the ETSI/AMR Wideband (WB) Selection Test effort. All deviations from the test plan and processing documentation and problems that affected the overall schedule are discussed. The Host Lab crosscheck procedure conducted between ARCON and LMGT (formerly COMSAT) is introduced. This procedure is detailed in a separate joint report [1].

1. Introduction

ARCON Corporation and LMGT Laboratories shared the Host Laboratory function for the ETSI/AMR WB Selection Test effort. ARCON processed English, Spanish, and Chinese(Mandarin) source material. LMGT processed the source material in English, Spanish, French, and Japanese.  The Host Laboratory function was defined in the AMR-WB Test Plan and the Processing Functions documents [2,3]. ARCON performed the Host Laboratory function in full compliance to the latest versions of these two documents. Host Lab activity was organized in 3 phases: pre-processing, processing, and post processing/blinding. At each phase a thorough crosscheck was performed between the two Host Laboratories. 

The assignment of Listening Laboratories to the Host Laboratories is shown in Table 1. Table 2 summarizes materials received by ARCON.

Table 1: 
Assignment of Listening Laboratories/Languages to the Host Laboratories


Host Laboratory

Experiment
ARCON(1)
LMGT

1A-1B
ARCON/NAE
FT R&D/French

2A-2E
Dynastat/NAE
NTT-AT/Japanese

3A-3B
AT&T/Spanish
LMGT/NAE

3C-3D
AT&T/Mandarin
LMGT/NAE

3E
Dynastat/Spanish
LMGT/NAE

4A-4B
AT&T/NAE
LMGT/Spanish

4C-4D
Dynastat/NAE
LMGT/Spanish

5A-5B
AT&T/NAE
FT R&D/French

6(A)
ARCON
NTT-AT/Japanese

Table 2: 
Deliverables provided to ARCON as input for the host laboratory function

Listening Lab
NDA?
Media
On time?
Notes/Problems observed & corrected

Pre-processing phase





Dynastat
No
FTP
Yes
Preprocessed Input Material

ARCON
No
FTP
Yes
Preprocessed Input Material

AT&T
No
FTP 
Yes
Preprocessed Input Material

Post-processing phase





WB candidates*
No
FTP
***
Processed speech

Crosscheck activity**





LMGT
No
FTP
Yes
Only files necessary for crosscheck activity

Other materials





Noise files (ARCON)
No
FTP
Yes


Error Patterns (Nortel Networks, Ericsson)
No
FTP
Yes


Error Insertion Device (Nortel Networks)
Yes
FTP
Yes


ETSI server tools
No
FTP
Yes
Same as from the ETSI/AMR Characterization Tests

* Candidates were Ericsson, Texas Instruments, FDNS, Motorola, and Nokia.

** Note: 
material exchanged with LMGT used PGP-encrypted ZIP files posted at the originator’s FTP site. Only files necessary for crosscheck activity were exchanged.

*** See Section 4 for details

2.  Pre-Processing and Input Deliverables

Pre-processed speech material was received from the listening laboratories in 16KHz sampled, 16 bit, PCM format files in Intel/PC byte order. Leading silence was appended and speech material was concatenated. Noise material, for those experiments requiring noise backgrounds, was added to the speech. All pre-processing took place on an Intel/PC platform under MS-DOS. 8Khz sampled pre-processed files were produced. 

Upon completion of a successful crosscheck, these materials were made available to the five WB proponents on ftp sites at both host laboratories.

On 01-Sep-2000, one of the proponents voiced concern over differences found in the spectra of the preprocessed car noise files used in this selection effort and those used in the previous AMR-WB qualification effort. ARCON, being both the source of the preprocessed noise files and one of the Host Laboratories, launched an investigation. The results revealed that although ARCON followed the procedures as outlined in the processing document [3] in terms of generating the preprocessed car noise, an additional rms leveling to –41dbov had been imposed prior to P.341 filtering. The result of using the lower level material as input to the filter program was the generation of noise files with less relative attenuation below 50Hz and above 7kHz as compared to the higher-level material. 

The following figures show the measured spectra across the entire noise file for the raw 16kHz (fig. 1) and the

 –41dbov rms 16kHz (fig 2). 
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Fig 1: Raw 16kHz Car Noise Spectra
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Fig 2: Attenuated (-41dbov) Raw 16kHz Car Noise Spectra

The figures below show the spectra of the corresponding p341 filter output for the unattenuated car noise input (fig. 3) and the attenuated (-41dbov) car noise input  (fig.4).
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Fig 3: Unattenuated 16kHz Car Noise with P341 filtering
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Fig 4: Attenuated 16kHz Car Noise with P341 filtering

The final level scaling of the P341 filtered noise files is based on a formula dependent on the active rms level of the raw car noise after GSM1 filtering [3]. This value, as would be expected, was much different for the two inputs. The following figures show the spectra of the unattenuated, p341 filtered and scaled car noise (Fig. 5) and the attenuated, p341 filtered and scaled car noise that was actually delivered.
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Fig. 5: Unattenuated, P341 filtered car noise after scaling based on GSM1 rms active level.
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Fig. 6: Attenuated, P341 filtered car noise after scaling based on GSM1 rms active level (as actually delivered).

The obvious difference in the spectra of figures 5 and 6 lies in the attenuation of frequencies above 7kHz.

3. Processing Effort

The processing effort required two major activities: main processing and crosschecking. Main processing refers to processing the materials assigned to the ARCON Host Lab. Crosschecking refers to processing and comparing materials assigned to the LMGT Host Lab. 

Processing scripts for the main processing were based on the Processing Functions document [3] and the processing tables provided in the Test Plan [2]. Command line syntax was agreed upon between the two host labs via email examples. Input material was stored on a PC platform. Processing for reference conditions was accomplished on an Intel/PC platform. A systematic approach was taken to develop MS-DOS batch files that accomplished all processing steps. The system was continually backed-up to assure that no data would be lost. The scripts produced output logs that could be referenced. 

The crosscheck effort required a duplication of the main processing effort. Material was generated using scripts derived from the same scripts used for main processing. Crosschecks of some processed material were performed by the two Host Laboratories before post processing in order to confirm the processing procedure [1]. Crosschecking of reference and calibration systems began 17-Aug-2000 and was completed on 31-Aug-2000.

During crosscheck, differences were found in the mnru condition material generated for the wideband experiments by ARCON and LMGT. It was discovered that mnru processed files had value differences of +/-3 in the first and last 1600 samples. The two labs interpreted the order of performing 14-bit rounding and concatenated file cuts on the mnru processed material differently.  The version of the processing plan available at the time of mnru processing was not clear on this procedure. Although a newly revised plan became available, ARCON was not aware of the document editing techniques that were used and consequently did not realize it was necessary to perform certain high level editing functions in order to generate a clean document with all changes accepted. The conclusion was that the slight differences in these mnru files were imperceptible and the material was accepted as a successful crosscheck.

Processing and crosschecking of proponent material was performed by the proponents and delivered to the Host Laboratory via ftp for post processing and blinding.

4. Post Processing and Output Deliverables

Pre-processed speech material, concatenated and noise mixed where applicable, was provided to the candidate proponents via the ARCON and LMGT ftp sites. Files were zip compressed and password protected across multiple archives to allow easier ftp transfer.

Proponent processed material was downloaded to the LMGT ftp site. A second ftp transfer of the proponent processed material for the experiments under the responsibility of the ARCON Host Lab was required from LMGT to ARCON. A majority of this material was not available at the LMGT site until the deadline. This second transfer was substantial and further compressed the time available for post processing, blinding and final crosscheck. All proponent material was supplied as password protected zip files. This generated another level of administrative detail for the Host Labs in tracking multiple passwords from multiple proponents. The use of PGP would have avoided this extra layer of effort. In addition, methods for zipping files differed across proponents with some proponents not able to include the defined directory structure within their zip files. The use of CD-Rs via overnight delivery instead of ftp would have alleviated some of these issues.

Post processing of proponent material and reference conditions took place on the Intel/PC platform. Post processing included the blinding of the proponent material and the separation of concatenated speech files. 

Final crosschecks were performed on the 16KHz, Intel/PC byte ordered, proponent blinded files that would constitute the deliverable material bound for the Listening Laboratories [1]. The crosschecks of the final post processed and blinded ARCON generated material was completed on 30-Aug-2000. The crosschecks of the final post processed and blinded LMGT generated material was completed on 31-Aug-2000.

Post processed material was made available to the listening labs at the ARCON ftp site. Archival CD-Rs were also produced. Listening laboratories were requested to review their processed material and report any problems. 

5. Conclusions, Observations and Future Recommendations

ARCON performed the Host Laboratory processing function in the AMR WB Selection Test Phase for ATT, Dynastat, and ARCON Listening Labs. ARCON collaborated with LMGT to develop a common crosscheck procedure, and crosschecked the LMGT script excerpts, pre-processed speech material, processed speech material and post processed/blinded speech material. The crosschecking activity allowed the resolution of a number of ambiguities and omissions in the subjective test plan and in the processing test plan [2,3], as well as ensured consistent and adherent implementation of the speech processing by both Host Laboratory organizations. 

Observations:

· The rms level of an input noise file affects the spectra of the output when imposing a P.341 filter. In order to avoid these differences it may be necessary to impose an initial standard level adjustment (-26 dbov rms or maximum rms before clipping?) to all noise files before any other processing. 

· One proponent codec produced output files with very loud segments. This affected some of the material in the Dynastat experiments 2D and 4D, as well as a number of experiments under LMGT Host Lab responsibility. This proponent was allowed to replace this material with peak-clipped versions.

· Not all proponents adhered to the directory structures provided in the test plan [2]. Given the large amount of data generated by this effort, it was a significant effort to modify these files to conform to the documented structure.

· The use of FTP as the singular transfer method for speech material met with mixed results. In general, transfers of 1 to 1(such as crosschecks) or 1 to many (such as Host Lab delivery of preprocessed material to the proponents) worked well with the exception of the tremendous amount of proponent processed data that had to be transferred from the LMGT site to the ARCON site. Ftp from many to 1(such as proponent delivery of processed material to the Host Lab) did not work as well (see sublist below). In addition, the ftp required a large amount of hard disk space on the ftp servers. Although zip-compressed files were used so that data corruptions during transfer would prevent decompression and consequently, the use of corrupted data, the archival/retrieval benefits in using CD-Rs was lost. Other issues that arose during ftp transfer of proponent processed speech material:

· One proponent posted a complete set of processed material, and then replaced the material without informing the Host Laboratories. The reposted material was not bit exact to the original posting. The reposting was only discovered during the Host Lab crosscheck and required another cycle of ftp transfer, post processing and crosschecking for that proponent’s material. 

· Proponents placed post-processed material on the LMGT ftp site only. ARCON was required to download via ftp all proponents’ material from the LMGT site. This was a significant effort requiring the better part of 3 working days to download all material further compressing the time available for post processing, blinding, final crosschecks, and delivery. 

· There was also some confusion over the actual deadline for delivery of material to the LMGT ftp site.  

· Although a window of a number of days was given for proponents to deliver processed material, in fact, the vast majority of material arrived at the ftp site at or after the deadline. 
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