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Executive Summary

The ad-hoc meeting on SS took place for 4 days in Paris, France (12-15 October, 2009), and was hosted by ORANGE SA. The only work item discussed was "Surround Sound codec extension for PSS and MBMS".
Extract from Work Item Description :
It is not straightforward that there will be a clear improvement with surround audio under the constraints imposed by applications in 3GPP mobile environments and devices.

There is hence the need to investigate if a surround sound feature in 3GPP Mobile services would provide sufficient additional value that would justify the standardization of a corresponding codec extension.
Therefore, there is a need for the selection of an applicable methodology for verifying that the quality of surround sound rendered in relevant use cases (e.g. through headphones, in-car, in-home) is meeting the expectations.

This meeting focussed on the SS item selection and on the development of an appropriate set of test plans. Both objectives were accomplished and are contained in S4-AHQ010R3, which will be provided to next SA4#56 meeting (Sophia Antipolis, 9-13 November, 2009).
1. Full Report
Opening of the meeting: Monday 12th October 2009
The SQ SWG Chairman, Mr. Paolo Usai (ETSI), opened the meeting and acted as secretary as well.

Mr. Stephane Ragot illustrated the meeting arrangements.
Registration of documents

The SQ Chairman proposed to present the documents allocated in advance of this meeting, i.e. :
	S4-AHQ009
	Item submission for surround sound SI
	Dolby Laboratories Inc., Fraunhofer IIS, Philips International BV

	S4-AHQ010
	Draft Test Plan Study on Surround Sound Version 0.1
	Fraunhofer IIS, Dolby Laboratories Inc, Philips International BV, Orange SA

	S4-AHQ011
	Description of listening test
	Fraunhofer IIS, Dolby Laboratories Inc, Philips International BV, Orange SA

	S4-AHQ012
	Proposal to progress testing surround sound under error conditions
	Dolby Laboratories Inc., Fraunhofer IIS, Philips International BV


Presentation and discussion of documents

S4-AHQ009 Item submission for surround sound SI, source: Dolby Laboratories Inc., Fraunhofer IIS, Philips International BV, was presented by Mr.Jan Plogsties.
This document provided an overview of the items submitted by the authors of the document.
Discussion : it was requested to ORANGE SA and Huawei to provide a similar document containing the description of their submitted items (distinguishing as well whether the low frequency channel was used or not, i.e. distinguishing whether 5.0 or 5.1 SS type was recorded). See S4-AHQ009R1, S4-AHQ013 and S4-AHQ014.
The Chairman asked whether there was any objection to allow that all the provided items be informally listened to during this meeting by the participants, and all Companies, i.e. Orange SA, Dolby Laboratories Inc., Fraunhofer IIS, Philips International BV and Huawei accepted to let the participants to listen to informally the whole set of items submitted for the Surround Sound SI.
Then the Chairman asked who would be interested, apart himself and the providing Companies, to play an active role for the item selection task, i.e. to be included in the so called "item selection entity" : Qualcomm expressed their willingness to be included. Then the database was downmixed, c/o Orange Labs, and it was made available to the members of the "item selection entity". Of course, it was pointed out that the Copyright on the submitted items was still holding, i.e. no use (apart listening) of these items would be allowed.
Conclusion on item selection : the item selection entity (made up of the SQ Chairman, of representatives from the Companies who provided the items, i.e. Orange, Fraunhofer IIS and Huawei, and of the representative from Qualcomm), selected during the last day of meeting, i.e. on Thursday 15th October, the 15 items (5+2T for the Movie, 3+1T for Music, 2 for Radio, and 2 for Sports) needed for the testing phase. The spreadsheet with the relevant information on these 15 items was attached to S4-AHQ010R2, and

 S4-AHQ010R3 would then contain a table with only the selected items.
S4-AHQ010 Draft Test Plan Study on Surround Sound Version 0.1, source: Fraunhofer IIS, Dolby Laboratories Inc, Philips International BV, Orange SA, was presented by Mr. Erik Schuijers.
This document contains the complete set of experimental designs for the PSS/MBMS Surround Sound Study Item.

Discussion : Huawei and Qualcomm pointed out that the output from the exercise should prove evidence of the benefit, if any, of surround sound over stereo. The use of MUSHRA was felt not excluding the use of other testing methodologies, if adequate to the purpose. Qualcomm pointed out that "expert" listeners on SS could bias the output from the experiments, and wondered whether generic listeners should be employed. Dolby pointed out that the scientific community already took into consideration this aspect when developed the methodologies to evaluate this kind of signals, and suggested to stick to standard methodologies (like MUSHRA).
On the section of the document dealing with the item categories, it was suggested to add "news", but then it was discarded, since it was felt not "in real use" nowadays. Trailers were asked to be clarified.
The whole document was reviewed on the screen and revised in S4-AHQ010R1.
S4-AHQ010R1 was circulated, and was further revised on the last day of meeting, 15th October 2009, on the screen (a time line was added as well at the the end of the document). S4-AHQ010R2 was produced as an output from this drafting / reviewing session and was left to be still circulated for comments.
Conclusion : S4-AHQ010R2 will eventually be revised into S4-AHQ010R3, that will be provided at SA4#56.
S4-AHQ011 Description of listening test, source: Fraunhofer IIS, Dolby Laboratories Inc, Philips International BV, Orange SA, was presented by Mr.Jan Plogsties.
In this document 5 listening tests were proposed, the document being structured as follows: each test contained a section to motivate the specific test methodology and a section containing a description of the listening test conditions and related details.

The relevant section for each test was proposed for inclusion in the test plan.
Discussion : 
On experiment 1, it was requested to increase the number of listeners from 8 to 12. Huawei felt the test plan 1 could not provide sufficient information "as is", and asked to add a further "reference" by either using a discrete multi-channel reference (already used in the MPEG verification phase, provided is decodable by a 3GPP decoder) or a "reference" likewise the one described in S4-090663 (a technical realization using 3GPP stereo codec to produce 6 channels). Qualcomm supported that, for example, a reference likewise the one described in S4-090663 be included in this test. Dolby and Philips felt the realization described in S4-090663 would not be a true/real "reference" for this test, and pointed out that the MPEG verification phase already obtained such MUSHRA results, that could simply be referenced in the TR on SS. Instead of being based on aacPlus, Dolby offered to include a new "reference", realized as described in S4-090663, but based on AMR-WB+ (2 stereo and one mono streams), since this "reference" would provide new useful information. Huawei pointed out it would make sense to use a reference on the basis of HE-AAC codec, since the MPEG Surround codec tested also works on the basis of HE-AAC. Orange asked to provide a more detailed description of the realization described in S4-090663, in case it is used in this test. 
Motorola suggested an alternative "reference" to be included in test plan 1, i.e. a by using Hi-Quality stereo; this proposal was deferred to the discussion on the experiment based on listening through headphones, since it was felt more adequate in such context.
On experiment 2, it was requested to increase the number of listeners from 8 to 12. Qualcomm commented that the HRTFs could influence the performance, hence experiment 5  should be run first to determine what HRTFs should be used in Experiment 2 (supported by Motorola). ORANGE felt the HRTFs would not influence the relative performance in Experiment 2, since the same HRTFs would apply to the CuT and to the "references". Besides, it was pointed out that it would be preferable to conduct tests in parallel rather than sequentially, due to the time constraints. Fraunhofer pointed out they would not be willing to disclose publicly the HRTFs that will be used in Experiment 2, but they will let any other lab performing Experiment 5 to get them under NDA, if there was interest to characterize their performance in Experiment 5. It was observed that the HRTFs used in Experiment 2 could include the effect of room reverberation, the presence of which was asked to be reported. It was agreed that there will be a common single set for all items used in all test labs. Condition C was clarified. Loudness normalization was felt of relevant importance.
On experiment 3, not a real subjective test plan for a listening test ..., Huawei asked some clarification and justification (eventually by means of actual subjective testing conducted under realistic assumptions) that MPS stereo downmix offers acceptable quality, including, for example, ITU or other downmix tools in the testing. Dolby explained the purpose of this test by drawing a graphic Quality vs. bit rate, which could be done using available results. Motorola wondered whether there was enough information (from the available data) to draw the picture Quality vs. bit rate; this was felt the case, but, perhaps, not all over the whole range of bit rate. Therefore further conditions were proposed to be added in Experiment 1 (with the purpose to validate the conclusion derived from test 3).
On experiment 4,  it was requested to increase the number of listeners from 8 to 12, and both B1 and B2 cases were asked to be tested, which could help to evaluate a possible interaction of the error insertion and the decoding/ binaural post-processing. Realistic error patterns and adequate bearer provision (for LTE and/or UMTS environment) were felt unlikely to be obtained in short term. Therefore, for this study phase, random FERs will be used, with the agreement that for the future there will be no objection to use realistic error patterns and adequate bearer(s), once made available (or endorsed) from RAN1 and RAN2.
On experiment 5,  it was requested to increase the number of listeners from 8 to 12. Qualcomm proposed that the presentation of output data would include the distribution of preferences/ranking obtained for each listener on the items (HRTFs) evaluated, which would allow to understand whether individuals have different preferences, due to the personal taste. Motorola expressed concern for the fact that mono, stereo and binauralized listening was put in the same test (somewhat arbitrarily, since no background is available on the potential impact, nor justification whether this is by all means allowed ...); therefore, it was stressed that the analysis of results should look carefully at this potential interaction (e.g. by means of statistical tools like ANOVA or factor analysis). Huawei felt it was risky to use a non-standard testing methodology. The goal(s) of this experiment was debated extensively, as different sets of HRTFs could have different preferences. However, this investigation could be of interest in the study phase. Motorola asked to pay attention to the choice/selection of HRTFs and asked as well, possibly, to use more than one headphone type (e.g. circum-aural and ear-bud), considering that both aspects are relevant for the perceived quality. Huawei felt it was interesting to allow that an HRTF set X is personalised per listener, i.e. it should be allowed that HRTF set X is made up of several sub-sets. Potentially, up to four Companies could run this test !

It may be worth noting, that it was found acceptable - unlike the other tests- in this case the HRTFs and thus the conditions may not be identical in the different labs.
Conclusion : 

The document S4-AHQ011 was edited on the screen and a revised version S4-AHQ011R1, produced taking into account the agreed modifications, was circulated and discussed again during the last day, i.e. October 15th 2009, to cover a few still open points. The revised version is S4-AHQ011R2.
On experiment 1 the number of listeners was increased from 8 to 12, ITU DMX, one more bit rate lower than 64 kbit/s and an extra discrete 5.1 reference was added, based on 3GPP audio codecs (tbc).

On experiment 2, the number of listeners was increased from 8 to 12, a common single set of HFTRs will be used for all items in all test labs, and HRTFs with room effects will be used.

On experiment 3, an input contribution is expected at next SA4 meeting.

On experiment 4, the number of listeners was increased from 8 to 12, random FERs will be used at 1% and 3%, and both B1 and B2 cases will be tested.
On experiment 5, this was finalized during the last day, i.e. October 15th 2009.

S4-AHQ011R2 contained the output from the ad-hoc meeting. It was agreed to "paste" the relevant text into S4-AHQ010R2.
S4-AHQ012 Proposal to progress testing surround sound under error conditions, source: Fraunhofer IIS, Dolby Laboratories Inc, Philips International BV, Orange SA, was presented by Mr.Jan Plogsties.
During SA4#55 it was found that subjective tests would be needed for testing the surround codec for loudspeaker playback and under error conditions, see S4-090755, Draft 3GPP TR 26.950 V0.1.9. 

A liaison statement was sent out to request representative error traces for LTE to TSG RAN WG1, TSG RAN WG2  Tdoc S4 (09)075. The liaison statement was not processed during RAN WG1 Meeting #58. The next RAN WG1 Meeting was taking place in the same week as the ad-hoc on surround sound (12-16 October, 2009). Potentially, no error traces can be made available by RAN WG1 during their Meeting #59.

In order to progress the test plan and listening tests for the study item the following procedure was proposed.

During the audio codec selection for PSS/MMS in Release 6 the codec candidates were also tested in terms of error robustness, see Tdoc S4-030701. The higher bitrate cases would be the closest match to the surround codec tests for Rel-9.

It was proposed to use a simplified method similar to the one used in the Rel.6 audio codec selection to create and apply error patterns on the surround bitstream. This should provide a good enough first indication on error performance in the context of the study item. The procedure described in the document was proposed to be included in section 7 of the Draft Test Plan.

Discussion on error patterns/traces : the Chairman SQ SWG informed that the liaison statement from SA4 was actually processed during the opening session of the RAN WG1 and RAN WG2 meetings taking place in Japan the same week as the ad-hoc on surround sound.

Unfortunately, neither a suitable bearer for LTE can be made available by RAN WG2, nor error traces can be made available by RAN WG1, during their Meeting #59.

Then, in order to progress the test plan and listening tests for the study item the following procedure was proposed in S4-AHQ012:
"

Impaired channel processing

A volunteering organization will create FER pattern files at the agreed upon average error rates using a random number generator.
The format of the FER pattern file shall be ASCII text with one line per frame. A ‘0’ (zero) in a line indicates a correct frame, a ‘1’ (one) indicates a frame erasure.

"
Huawei proposed instead to use the approach followed during the characterisation phase of audio codecs, i.e. to use error patterns that would corrupt, in a controlled way,  packets (SDU) instead of frames. Orange felt the proposal  in S4-AHQ012 adequate and acceptable for this study phase. Qualcomm and Motorola felt instead  that the approach followed during the characterisation phase of 3GPP audio codecs would be reflecting a more realistic situation for the UMTS environment, and sponsored the proposal raised by Huawei. The SQ Chairman pointed out that the latter proposal would need to be accurately described in a "processing procedure" document, in order to allow the Companies (willing to conduct subjective tests using the approach followed during the characterisation phase of 3GPP audio codecs) to process the selected items accordingly.
The FER pattern files at the agreed upon average error rates using a random number generator (as described in S4-AHQ012), as well as the use of error patterns (for UMTS) in line with the approach followed during the characterisation phase of 3GPP audio codecs were both potentially allowed to be included in the test plan; and the "processing procedure" was asked to be described in sufficient detail.
Conclusion on error patterns/traces : after checking, the UMTS error patterns used in the past were felt not adequate for this test (not enough bit rate would be achievable), and therefore the FERs will be used 
End of meeting :
The Chairman thanked the host, Orange SA for hosting the meeting, and the delegates for their good spirit of co-operation, that allowed to obtain good progress of the SS Study Item.

The meeting was closed on Thursday 15th October, 2009 at 12:00 hours.
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