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Executive Summary

The VIDEO SWG has the responsibility of the Improved Video Coding Support (IVCS) Study Item.

IVCS contains two main topics:

· The study and the evaluation of the scalable extensions of H.264 AVC codec in the context of PSS and MBMS architecture.

· The study of the stereoscopic 3D video services and their associated representation/compression format.

Initially, two VIDEO SWG sessions were planned on Tuesday morning, and one session on Wednesday afternoon. Due to the number of contributions we reviewed (28 contributions) the delegates kindly agreed on attending an additional evening session. All the available contributions could then be presented.

Cornelius Hellge (Fraunhofer Gesellschaft) acted as the secretary and provided the minutes. 

We began the meeting by a short review of our objectives and their associated time line. The 2 ad-hoc teleconferences’ report was then presented in order to give an overview of what happened for those who could not attend the conference calls. 

Regarding the scalable video coding, some contributions were presented on the graceful degradation use case, the AVC and SVC coding performances, the unequal error protection configuration, some MBMS configurations and coverage models. These contributions contained some test conditions and simulation results.

We found an agreement for their inclusion into the TR as long as the associated configuration and test conditions are clearly defined. 

It must be signaled that we will probably not be able to provide general conclusions on the coding performances associated to AVC compared to SVC, which remain valid for all the targeted services.

Regarding the stereoscopic part of the study, we agreed on the inclusion of new use cases which allow for using an external display device. Questions are still to be discussed on how they are connected to a UE.

We reviewed some first results on the coding efficiency of MVC and different representation formats. 
We found a general agreement for considering only use cases which are short term concerns for many members and it was suggested not to mix scalable use cases and 3D use cases for now.

Finally, we had an interesting discussion on the 3D quality metrics, with a contribution considering the disparity maps (binocular cues to determine depth of an object).  Based on this proposition, members are invited to provide inputs on the objective or subjective 3D quality measurements.

Meeting Minutes

10.1 Opening of the session 

Mr Gilles Teniou (Orange) opened the session and Mr Cornelius Hellge (Fraunhofer Gesellschaft) was appointed secretary.

10.2 Approval of the agenda and registration of documents

S4-100725 Proposed meeting agenda for IVS SWG during SA4#60 and the discussed document allocation were agreed.
10.3 Review of the WID, TR and Timeplan
The study item in S4-100379 was reviewed by the group. 
The time plan in S4-100706 was reviewed and postponed for further discussion. A new document S4-100932 was allocated for a new presentation into plenary.
The IVCS TR S4-100690 was reviewed by the group. Once the first pseudo CRs were agreed for inclusion into this TR, S4-100931 was allocated as the output draft TR.
10.4 Reports and liaisons from other groups

S4-100824 Report of the Ad-hoc teleconferences SA4 on IVCS (21st and 27th October 2010) was presented by Mr. Cornelius Hellge (Fraunhofer Gesellschaft).
S4-100824 was noted.
It was agreed to consider the incoming LS from MPEG together with the consideration of 3D contributions (see section “10.5b”)
10.5a 2D formats - Use cases, discussion and supporting material
S4-100781 Graceful degradation for MBMS using SVC was presented by Mr. Markus Kampmann (Ericsson)
Mr. Cornelius Hellge (Fraunhofer Gesellschaft) stated the constraints in Rel.6 scenario only allow a very low service bit rate. The low video bitrate and the resulting bitrate distribution across layers including audio do not allow the provision of graceful degradation behaviour. A more favourable bit rate distribution can be expected at higher service bit rates which are targeted in Rel. 9 and Rel. 10.
Mr. Jai Hyung Cho (ETRI) mentioned that simulations should target Rel. 10 and asked why header compression was not used here which would significantly reduce the overhead.
Mr. Imed Bouazizi (Nokia) asked on clarification on the proposed quality measurement. Mr. Markus Kampmann (Ericsson) emphasizes that PSNR is not sufficient for evaluation of Graceful degradation. Mr. Chris Cavigioli (Intel) stated that both metrics could be useful for understanding of simulations evaluations.

A discussion on quality metrics started. It was agreed that the selection of quality metrics would be up to the contributors and no quality metric should be excluded.
Mr. Markus Kampmann (Ericsson) stated that RTP Header overhead of SVC should be taken into account for simulations.
Mr. Cornelius Hellge (Fraunhofer Gesellschaft) answered, that RTP overhead at higher video bit rates does not have a big impact on the overall media rate but results on RTP overhead could be provided.
Mr. Markus Kampmann (Ericsson) proposed, that audio should be considered within all simulations. A discussion on the inclusion of audio in simulation results started. It was agreed that it is up to the contributors of simulations if they consider audio.
A general discussion on the inclusion of simulation results started. Mr. Thomas Stockhammer (Qualcomm) proposed that results could be included if the underlying simulation assumptions are well described and look correct. No conclusions or any qualifying or comparing statements should be included in simulation results. This statement was agreed for inclusion of simulation results in the TR by the group.
It was agreed to include the presented simulation results in a section on Rel.6 results.
A pseudo CR will be provided in document S4-100911.

S4-100781 was noted.
S4-100911 Pseudo CR for Graceful degradation for MBMS using SVC was presented by Mr. Markus Kampmann (Ericsson) 

Mr. Cornelius Hellge (Fraunhofer Gesellschaft) asked for including Rel. 6 in the title of the section. Mr. Markus Kampmann (Ericsson) stated that there is no need for this since it is described in the introduction that the simulations are based on Rel. 6. 

Mr. Jai Hyung Cho (ETRI) asked if the comments on header compression are included. Mr. Markus Kampmann (Ericsson) stated that all assumptions for the simulations are clearly described in the document. Mr. Jai Hyung Cho (ETRI) further requested a removal of the conclusions text on header compression.

It was agreed that the text can go into the TR after removal of any comparison and conclusions done on the header overhead comparison. It was agreed to include the simulations into the TR after the update.

S4-100911 was noted.

10.6a 2D formats - TR and documents for agreement

S4-100861 Relation between MBSFN area and intended MBMS service reception area was presented by Mr. Markus Kampmann (Ericsson)
Mr. Jai Hyung Cho (ETRI) asked for clarification on which area is proposed for simulations. Mr. Markus Kampmann (Ericsson) answered, that it is proposed to exclude the border area for simulations. Mr. Markus Kampmann (Ericsson) proposed that all simulations show results for both reception areas. A discussion on the different areas started.
It was agreed to leave it up to the contributors which area should be covered for their simulations as long as it is clearly mentioned in the simulation descripition. It was agreed to include the proposed text to the Annex A of the existing TR.
An updated version of the text will be included in Pseudo CR S4-100912.

S4-100861 was noted.
S4-100760 Pseudo CR on Annex A: Assumptions for Simulation Study on MBMS Solutions was presented by Mr. Jai Hyung Cho (ETRI)
Mr. Markus Kampmann (Ericsson) asked which modifications have been done. Mr. Jai Hyung Cho (ETRI) answered that new BLER scatters have been included and more accurate BLER values have been included in an excel sheet.

Mr. Thomas Stockhammer (Qualcomm) proposed to change the introduction for clarification that this is an example channel model for simulation environments. The proposed changes will be included in a revised version of the document.
Mr. Markus Kampmann (Ericsson) mentioned, that a loss area of 50%-100% is too low for a reasonable service. Mr. Jai Hyung Cho (ETRI) stated, that the figures were only included as a reference.

It was agreed to include the proposed changes with some additional description into the TR and to update the introduction.
An updated version of the text will be included together with the text from S4-100861 in Pseudo CR S4-100912.

Document S4-100760 was noted.

S4-100912 Pseudo CR on Annex A: Assumptions for Simulation Method for Solutions on MBMS Services was presented by Mr. Jai Hyung Cho (ETRI)

Changes include the comments received so far from the discussion.

It was agreed to include the document to the TR

S4-100912 was noted.

S4-100827 Pseudo CR for coding results for Scalable Video Coding was presented by Mr. Cornelius Hellge (Fraunhofer HHI)
Mr. Markus Kampmann (Ericsson) stated, that an average R-D curve is not sufficient and that R-D curves should be provided for the different sequences. Mr. Cornelius Hellge (Fraunhofer HHI) answered that the requested plots can be provided within an updated document. 
An updated version will be provided in S4-100913.

Document S4-100827 was noted.
S4-100913 Pseudo CR for coding results for Scalable Video Coding was presented by Mr. Cornelius Hellge (Fraunhofer Gesellschaft)

Mr. Markus Kampmann (Ericsson) stated that the sequences should be publicly available. References to the sequences are required within the document. Further comments on the figures are that the mean PSNR is not a good measure and that the overhead values should be provided for the whole range of bit rate.

Mr. Thomas Stockhammer (Qualcomm) asked for removal of some parts in the description text. 

The document will be presented including the received comments at the next SA plenary for approval.

S4-100913 was noted.
S4-100782 Optimized H.264/AVC encoding was presented by Mr. Markus Kampmann (Ericsson)
Mr. Cornelius Hellge (Fraunhofer HHI) stated, that a fair comparison between AVC and SVC requires the same degree of encoder optimization and that advanced encoding tools within KTA would also improve the coding efficiency of SVC.
Mr. Thomas Stockhammer stated that these results could be included with detailed description of the simulation environment and it is then up to the reader of the TR to interpret the results.
Mr. Gilles Teniou (Orange) shared some concerns on using KTA for comparison with SVC.
It was agreed to include the presented results to the TR.
An updated version with the referenced coding results will be provided in document S4-100914.

Document S4-100782 was noted.
S4-100914 was not available and will be presented at plenary for agreement.

S4-100757 Pseudo CR on Unequal Error Protection (UEP) was presented by Mr. Jai Hyung Cho (ETRI)

The main changes incorporate comments from the telephone conference.

Mr. Markus Kampmann (Ericsson) that only the number of packets received correctly is considered. Burst errors may change the results of equation. Mr. Jai Hyung Cho (ETRI) stated that the simulations showed that comparison of the calculations with simulations showed similar values. A discussion on the applicability of the equation into the simulation environment started.

Mr. Cornelius Hellge (Fraunhofer Gesellschaft) stated that the quality measurement is clearly described in this document and that inclusion of this document in the TR should be therefore possible based on the previous agreement within the group.

It was agreed to include text on this contribution into the TR after removal of any conclusions in the presented simulation.

S4-100757 was noted.

S4-100758 Pseudo CR for Combined Effect of UEP and Differentiated Modulation was presented by Mr. Gunwoo KIM (ETRI).
Mr. Markus Kampmann (Ericsson) stated that a description of the PSNR calculation and the probability function of the FEC are missing.

Mr. Oyman, Ozgur (Intel) asked if the PSNR values are calculated in the same way as in document S4-100757. Mr. Jai Hyung Cho (ETRI) answered that results are calculated the same way. It was agreed to reference the description within document S4-100757 after inclusion in the TR.

Mr. Markus Kampmann (Ericsson) stated that the considered SFN layout must be indicated here.

It was agreed that after updating the document based on the received comments and removal of any evaluation text, the proposed text will go into the TR.

S4-100758 was noted.

S4-100759 Pseudo CR for Fast Stream Switching was presented by Mr. Jai Hyung Cho (ETRI)

Mr. Markus Kampmann (Ericsson) asked for further clarification on how the service bundling is done. Mr. Jai Hyung Cho (ETRI) answered that service bundling is already discussed in RAN2 and RAN3 and is not a new technology. Mr. Markus Kampmann (Ericsson) stated that it is still unclear if this technology can be applied to existing 3GPP services.

It was agreed to include the presented document into the TR after removal of all conclusions.

S4-100759 was agreed.

S4- 100826 Caching efficiency improvement with SVC for HTTP-based video on demand was presented by Mr. Cornelius Hellge (Fraunhofer Gesellschaft)

Mr. Amol Shukla (Real Networks) asked, if the figures are based on real simulations. Mr. Cornelius Hellge (Fraunhofer Gesellschaft) answered that all results have been simulated based on empirical data statistics.

Mr. Markus Kampmann (Ericsson) stated that there is a gain in caching efficiency and on the last mile reported but that a discussion on the overhead on the last hop is required within the document. Mr. Cornelius Hellge (Fraunhofer Gesellschaft) answered that the overhead on the last mile is mainly influenced by the SVC penalty and that this can be taken into account in an updated version. 

Mr. Gilles Teniou (Orange) proposed to postpone the discussion to the next meeting due to the lack of time.

S4-100826 was noted.

Document S4-100825 was updated before presentation to S4-100916

S4-100916 Pseudo CR for Theoretical considerations on SVC Layer Aware Bearer Allocation in MBMS was presented by Mr. Cornelius Hellge (Fraunhofer Gesellschaft)

Mr. Oyman, Ozgur (Intel) asked how the two different priority channels have been realized and if the results are based on simulations. Mr. Cornelius Hellge (Fraunhofer Gesellschaft) answered that the calculations are based on the channel model provided in Annex A of the TR and no simulations have been performed. Only theoretical calculations of the potential gain were done.

Mr. Thomas Stockhammer (Qualcomm) asked for further clarification on the presented figures. Mr. Cornelius Hellge (Fraunhofer Gesellschaft) answered that the presented results show the potential gain of providing a layered transmission using SVC and single layer simulcast in comparison with a single layer scenario taking a theoretical SVC overhead into account. 

It was agreed to include the text into the TR after removal of all conclusions.
S4-100916 was noted.

10.5b 3D formats - Use cases, discussion and supporting material

S4-100731 Liaison Statement on 3D Stereoscopic Coding was presented by the Mr. Gilles Teniou (Orange).

S4-100731 was noted.

S4-100780 Results of Stereo Video Coding Experiments was presented by Mr. Markus Kampmann (Ericsson)

Mr. Gilles Teniou (Orange) asked for clarification on the target bitrate. Mr. Markus Kampmann (Ericsson) answered that the overall bitrate is meant.
Mr. Gilles Teniou (Orange) proposes that some simulated resolutions may be too high if mobile devices are considered.
Mr. Imed Bouazizi (Nokia) stated that backward compatibility is a very important feature for 3D.

Mr. Thomas Stockhammer (Qualcomm) asked for clarification on what is meant with subjective tests. Mr. Markus Kampmann (Ericsson) answered, that it is not clear if PSNR is the right measure for 3D and also if test sequences are applicable to mobile devices. Mr. Imed Bouazizi stated that due to the huge complexity it would be better to keep subjective tests in a parallel track.

It was agreed that formal subjective tests are out of scope of this study item.
S4-100780 was noted.
S4-100726 Terminal Power Budget Control Using SVC/MVC Layer Aware Reception (Release 10) presented by Mr. Seok Ho Won.
Mr. Markus Kampmann (Ericsson) asked, if power saving is controlled by the terminal or in the network. Mr. Ho Won answered, that it is initiated by the UE. 
Mr. Imed Bouazizi (Nokia) asked if there is a codec available for encoding of combined 3D and SVC codecs. 
Mr. Thomas Stockhammer (Qualcomm) stated that this approach is not feasible in current systems as two PDP contexts would have to be maintained. Such use case discussions would need closer cooperation with other groups in 3GPP.
It was the opinion of the group that further clarification would be required here.

S4-100726 was noted.
S4-100727 Efficient SVC/MVC Layer Aware Relays in IVS Use for High Quality Video in Bad Reception Areas (Release 10) was presented by Mr. Seok Ho Won.
Mr. Markus Kampmann asked if such media aware network elements are available in current systems. Mr. Ho Won will come back on this topic in a later stage.
It was the opinion of the group that further clarification would be required here.

S4-100727 was noted.
10.6b 3D formats - TR and documents for agreement

S4-100831 Mobile 3D use cases was presented by Mr. Gilles Teniou (Orange)

There was a common agreement on the proposed use cases.

Mr. Imed Bouazizi (Nokia) requests clarification on the proposed support of HD resolutions. Mr. Gilles Teniou (Orange) answered that there is no mandate on the proposed resolutions it is only included based on existing specifications and should start the discussion.
Mr. Thomas Stockhammer (Qualcomm) stated that it is important to distinguish between formats, codecs and resolutions and that the proposed use cases may also be of interest for non 3D case.
Mr. Imed Bouazizi (Nokia) stated that a terminal cannot decode an HD 1080p. In such case conversion could be applied. Conversion is required and the output format cannot be specified. Mr. Imed Bouazizi (Nokia) stated, that the format between terminal and rendering device is out of scope. Mr. Thomas Stockhammer (Qualcomm) stated that it is important to look on what is out in the market. Mr. Markus Kampmann (Ericsson) stated, that the input format most important part.

A discussion on the working assumptions started.

Mr. Frederic Gabin (Ericsson) stated that the use cases seem to be agreeable but they are mixed up with working assumptions.

It was agreed to include the proposed use cases into the TR and that the proposed working assumptions requires further discussion.
A Pseudo CR on the agreed use cases will provided in document S4-100915 to include the use cases into the TR.
S4-100831 was noted.
S4-100915 Pseudo CR for 3DTV Use cases was presented by Mr. Gilles Teniou (Orange)
S4-100915 was agreed.
S4-100755 Performance comparison of stereoscopic 3D video formats was presented by Mr. Imed Bouazizi (Nokia)
Document incorporates comments received from the teleconference. 
Mr. Thomas Stockhammer stated that any conclusions or assessments of the results should be removed from the document. Mr. Imed Bouazizi agreed to remove any evaluation results.

Mr. Markus Kampmann (Ericsson) stated that another motion estimation search range than 16, e.g. 60 could be considered. 
Mr. Nhut Nguyen (Samsung) asked if the results are reproducible for other companies. Mr. Imed Bouazizi (Nokia) answered that the encoder is open source and the configuration files can be shared.

Mr. Hojin Ha (Samsung) asked for further clarification on the encoder and if any improved motion estimation tools have been used. Mr. Imed Bouazizi (Nokia) answered that standard compliant encoder was used and that there are some optimizations on encoder side.
Mr. Markus Kampmann (Ericsson) asked for a description on how encoding has been done and that verification is required first. Mr. Markus Kampmann (Ericsson) asked why B frames have not been used. Mr. Imed Bouazizi (Nokia) answered that this is to keep compatibility to baseline terminals which is important. Mr. Markus Kampmann (Ericsson) and that an additional definition on the PSNR definition is required.
It was agreed to include the results into the TR after removing all conclusions and taking the comments into account
S4-100755 was noted.
S4-100756 Impact of resolution adaptation on stereoscopic 3D video perception was presented by Mr. Imed Bouazizi (Nokia)
Mr. Markus Kampmann (Ericsson) stated that for the presented solutions a better understanding would be needed for 3D perception on mobile devices. Mr. Imed Bouazizi (Nokia) stated that there is a need for such a solution and the presented solution is the only one known so far. Any other contributions are very welcome.
Mr. Thomas Stockhammer (Qualcomm) stated that the value of the contribution is not clear. Before integration the value must be clear. Mr. Imed Bouazizi (Nokia) answered that for this reason the references are added. Mr. Markus Kampmann (Ericsson) asked for clarification on reference [3].

Mr. Imed Bouazizi (Nokia) asked other companies for contributions on this topic.
S4-100756 noted.
Mr. Gilles Teniou (Orange) closed the session at 15:30.
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