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Summary

This document presents a brief report of the host lab activities conducted by COMSAT for the ETSI/AMR Wideband (WB) Selection Tests.

1. Introduction

COMSAT Laboratories (now part of Lockheed-Martin Global Telecommunications, LMGT) and ARCON Corporation were contracted to perform the host laboratory function for the AMR Wideband (AMR-WB) Selection Phase. The responsibilities for the host laboratory activity were defined in the AMR WB Selection Subjective Test Plan [1] and in the AMR WB Selection Processing Test Plan [2]. 

LMGT performed the Host Lab function in full compliance with [1] and [2]. LMGT also cooperated with ARCON to implement a set of processing crosscheck procedures [3], which were very useful for improving consistency of the processing performed by both host laboratories and for ensuring adherence to the test design by 3GPP SA4.

The assignment of Listening Laboratories to the Host Laboratories is shown in Table 1.

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


2. Organization of work

The host laboratory activity was organized in three phases: pre-processing, processing, and post-processing. Additionally, the host laboratories were responsible to distribute the raw speech material delivered by the listening laboratories to the five candidate proponents, who in turn had to perform the pre-processing and processing functions themselves and provide the host laboratories with the respective processed material.

In the pre-processing phase, the speech material received from the listening laboratories was pre-processed: 

· Raw speech material delivered by the listening laboratories was screened for abnormalities, 

· Leading silence was appended and speech material was concatenated (except for Experiments 1 and 2), and 

· Noise material was added to the speech in experiments 3, 4, and 6. 

In the processing phase, the host laboratories were responsible for processing the pre-processed material through the reference conditions for each of the test experiments. Also in this phase, but outside the responsibility of the host laboratories, the WB proponents were responsible to processes the pre-processed material through their candidate algorithms through the different conditions called for in each experiment and to crosscheck the processing performed by another WB candidate. This phase worked with speech materials in the 16 kHz domain.

In the post-processing phase, the processed material was further processed through final stages to produce files in the 16 kHz domain ready for use by the listening laboratories. This phase activity included:

· Collection of the processed material from the five candidates;

· Blinding of the candidate-processed speech material using a numeric representation (1...5);

· Separation of the concatenated speech files for Experiments 3-6;

Post-processed speech was organized in different groups and CD-ROMs were cut and delivered to the listening laboratories. Material for FT R&D and for NTT-AT was also made available through LMGT/COMSAT Labs FTP site. True identity of the WB algorithms has been concealed from the listening laboratories.

In the different phases, the work was organized in input data storage, script generation, speech processing, output data storage, and CD-ROM production (in the last phase). Data storage was performed in a Windows NT workstation, which also centralized script generation. Speech processing was also performed in a Windows NT workstation. CD-ROM production was performed in a Windows NT workstation using a 8x4x24 HP CD-Writer Plus recorder and Adaptec’s “Easy CD Creator” software version 3.5c.

The script generation procedure was based on a hierarchical approach, whereby processing steps were systematically generated from more abstract levels to the lower level of program calls, the latter being saved in files that could be run either from a Unix shell or as MS-DOS “batch” files. Scripting was divided in three groups, one for each host laboratory phase (pre-processing, processing, and post-processing). This approach allowed for very-well controlled script generation, at the expense of sub-optimum processing efficiency (i.e. processing time and intermediate data storage). The trade-off between efficiency and process integrity was balanced towards the latter, since the AMR WB Selection experiments were large and complex (in terms of variability of individual processing call options). In total, 25 GB of storage were used in LMGT for this exercise.

Processing in each phase consisted of two steps: crosschecking and main processing. Crosschecking batch files were generated using the same Unix scripts that were used to produce the main processing batch files. This step ensured that the interpretation and implementation of the scripts (which were used for both processing phases) was consistent between the two host laboratories, and adherent to the test plans. The crosscheck hence allowed the elimination of any systematic and interpretation errors and ambiguities, and cleared the way for the main processing phase. 

3. Input Deliverables

The initial deliverable materials received by LMGT are summarized in Table 2, together with an indication of problems identified.

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

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

	Pre-processing phase
	
	
	
	

	NTT-AT
	No
	FTP
	Yes
	Talker F2 had to be replaced

	FT R&D
	No
	FTP
	Yes
	

	LMGT
	No
	CD-ROM 
	Yes
	

	Post-processing phase
	
	
	
	

	WB candidates*
	No
	FTP
	Yes
	Processed speech; some candidates did not provide data using the pre-defined directory structure. Some candidate-processed material was made available only very late in the deadline.

	Crosscheck activity**
	
	
	
	

	ARCON
	No
	FTP
	Yes
	Files as necessary for crosscheck activity

	AT&T
	No
	FTP
	Yes
	Files as necessary for crosscheck activity

	Dynastat
	No
	FTP
	Yes
	Files as necessary for crosscheck activity

	Other materials
	
	
	
	

	Noise files (ARCON)
	No
	FTP
	Yes
	

	Error Patterns (Ericsson)
	No
	FTP
	Yes
	Same as from the ETSI/AMR Characterization Tests

	ETSI server tools
	No
	FTP
	Yes
	Same as from the ETSI/AMR Characterization Tests, which were provided by ARCON on ETSI’s behalf


* Candidates were FDNS (France Telecom, Deutsche Telekom, Nortel Networks, Siemens), Ericsson, Motorola, Nokia, and Texas Instruments.

** Note: 
material exchanged with ARCON using PGP-encrypted ZIP files. Files from ARCON were deposited in ARCON’s FTP site. Files from LMGT were deposited in LMGT’s FTP site. Only files necessary for crosscheck activity were exchanged.

The composite frequency responses of the noise files used in the AMR-WB selection tests are shown in Figures 1 and 2. 

4. Output Deliverables

The first deliverable due was the raw source material to the candidate proponents. The material was organized in password-protected ZIP files, broken down in five files of about 20MB each. Files from both host laboratories were mirrored in both ARCON and LMGT FTP sites, to minimize the impact of possible outages in one of the servers. The files were made available 5 days before the deadline, however the password was kept secret from the candidates until ETSI received the executable code from each of the candidates. It should be noted that the speech material for Experiment 4 had to be replaced for LMGT on August 15, 2000, which was also performed via FTP (no passwords used at this time).

The other important deliverable was the post-processed speech provided to the listening laboratories. The earlier deadline was strictly followed for FTP delivery. Due to the very short time between the availability of the last candidate-processed material into the FTP site and the earlier deadline for delivery to the listening laboratories, the CD-ROMs were not available in time to the listening laboratories. However, it should be noted that the working assumption from the Versailles meeting was that the main delivery method was via FTP.

Table 3 contains a summary regarding the processed material produced by LMGT. Delivery is the date of delivery from LMGT Labs; typically, the CD-ROMs where at their destination in four days (Europe & Japan). 
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(a) Car noise
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(b) Office noise
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(c) Street noise

Figure 1: 
Frequency response of the P.341-weighted noise files used in the AMR-WB exercise
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(a) Car noise

[image: image5.png]‘s, Analysis - st-41dbov.gsm

@

nm wm @ w00 w00 0z 6
63,46 0B I Lin

nge [150 | o8





(b) Office noise

Figure 2: 
Frequency response of the GSM-weighted noise files used in the AMR-WB exercise

5. Observations and lessons learned

Some observations were made during the host laboratory work:

· Serious problems were observed for one candidate with some speakers, whereby the codec diverged and resulted in very loud segments. This was particularly significant for one Japanese talker in Experiment 2A, B, C, and D (talker F1), but also happened for some of the material for Dynastat (Exp.2D and 4D), FT R&D (Exp.5A), and LMGT (Exp.3B, 4C, 4D). This particular candidate was allowed to replace the damaged material with a peak-clipped version that mitigated (but did not eliminate) the problem. Figure 3 contains an example of one of the affected files (N2AF1S02) for the error-free condition.

· Several candidates did not follow the directory structure convention provided in the Test Plan [1]. This caused problems to the host laboratory activity because of the huge amount of data involved in the necessary renaming/reorganization of the processed files.

· One candidate uploaded speech material to the FTP server and then replaced the material without providing any notice to the host laboratories. This could have caused potential problems for the candidate should the replacement not have been “noticed”.

The following “lessons-learned” are noted:

· The crosscheck procedure proved once again to be a very effective tool to ensure proper and consistent interpretation of the test plans, as regards the processing activities. This practice should be continued in future ETSI exercises.

· Software host laboratory using commonly defined tools has proven (once again) to be a reliable, efficient, and cost-effective method for codec assessment activities. This is particularly true if compared to hardware host laboratory activities conducted in the past.

· The improved file naming convention for the pre-processed, processed and post-processed files provided adequate safety measures against misplaced speech material. The use of a pre-defined directory structure for crosscheck purposes and for exchange of data between the proponents and host laboratories proved to optimize the time spent in the different stages of the work. 

· The use of deadline windows can lead to undesirable misunderstandings, such as the use by some candidates of the latest possible delivery dates and of the earliest dates for listening functions. This in actuality reduced the time available for crosschecking of the final post-processed material from two weeks to effectively 3 days.

· Strict adherence to the agreed structure and file naming convention is essential when multiple parties and huge volume of data are involved. The non-compliance by some of the candidates caused substantial delays in the host laboratory and crosscheck work when the overall time scale had already been substantially squeezed.

Table 3: 
Deliverables provided by LMGT to the listening laboratories and candidates. 
All material was dully crosschecked

	Listening Lab
	Reference
	Media
	Delivery
	Notes

	FT R&D
	
	CD-ROM & FTP
	31/Aug/00
	Six defective ZIP files replaced on FTP server on 01/Sep/00

	NTT-AT
	Post-processed speech
	CD-ROM & FTP
	31/Aug/00
	Seven defective ZIP files replaced on FTP server on 01/Sep/00

	LMGT
	
	CD-ROM 
	31/Aug/00
	‑


	Candidates
	Reference
	Media
	Delivery
	Notes

	FDNS
	
	
	
	- Replacement files provided

	Ericsson
	
	
	
	by LMGT for Experiment 4 

	Motorola
	Raw speech
	FTP
	1/Aug/00
	on 15/Aug/00

	Nokia
	
	
	
	

	TI
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(a) Original (unclipped) file

(b) Replacement (peak-clipped) file

Figure 3: 
Example of diverged output for one of the candidate proponents with 
one Japanese talker in Experiment 2A (error-free condition).

6. Conclusion

LMGT performed the host laboratory processing function in the AMR WB Selection Phase for FT R&D, NTT-AT, and LMGT. LMGT collaborated with ARCON to develop a common crosscheck procedure, and successfully crosschecked the ARCON-processed speech material for AT&T, ARCON, and Dynastat. Complementarily, LMGT had its processed speech successfully crosschecked by ARCON. The crosschecking activity allowed the resolution of a number of ambiguities and omissions in the subjective test plan and in the processing test plan [1,2], as well as ensured consistent and adherent implementation of the test speech processing by both host laboratory organizations. 

LMGT delivered the pre-processed speech material via FTP on time to the candidates, after crosschecking and internal verification. CD-ROMs were also delivered. 

Finally, some “lessons learned” observations were made towards future ETSI codec assessment activities, in particular emphasizing the importance of using of crosschecking procedures and added sanity-checking measures in software host labs.
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