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EXECUTIVE SUMMARY

The VIDEO SWG has the responsibility of the High Efficiency Video Codec (HEVC) Work Item and Mobile Stereoscopic 3D Video Extensions Work Item. The VIDEO SWG also deals with 3GPP SA4 video matters in general.

The sessions of the VIDEO SWG were planned on Monday and Wednesday. 4 time slots were allocated in order to review 16 contributions.

Regarding the HEVC topic, the progress was made mainly on the test plan for the evaluation of HEVC in the 3GPP environment compared to H.264/AVC. We addressed the source sequences selection, source formats (resolutions, frame rates), and the encoding profiles to be generated… 

We also have incorporated a high level technical description of HEVC into the draft TR so as to provide an overview of its main differences compared to H.264/AVC.

On the Mobile 3D video extensions, we have considered the 3D support of Timed Text and Graphics for which two technical solutions have been presented and are up to more analysis on their respective benefits.

We also had a joint meeting with the MTSI SWG in which we have addressed the 3D video conversational services. Although some reservations were made by some delegates, the group agreed to investigate further on the use cases analysis and the possible impacts on the current 3GPP specifications.

During these discussions it has been identified a gap in the support 3D video services over PSS when using RTP. Signaling is in fact missing at the SIP/SDP level. For this reason, it was agreed to draft an LS to the IETF in order to solve this issue.

The output documents of the VIDEO SWG are:

· S4-130166: The present document (Video SWG report)

· S4-130163: proposed LS to the IETF.
· S4-130164: The updated M3DV permanent document
· S4-130165: The HEVC Draft TR  in version 0.0.2
VIDEO SWG chairman wishes to thank the VIDEO SWG delegates for their work.
MINUTES

10.1
Opening of the session 
Gilles Teniou (VIDEO SWG Chairman) welcomed the participants and declared the Video SWG session opened

10.2
Approval of the agenda and registration of documents

The document S4-130063 Proposed meeting agenda for VIDEO SWG during SA4#72 was introduced by Gilles Teniou (Orange). Without any comment on it S4-130063 was agreed.
The document S4-130148 MBS and Video SWG working practices was not opened but Eddy Hall, the MBS SWG Chairman, provided a brief description of its intent. Since the MBS SWG is larger than the VIDEO SWG attendance, it was decided to review this document in the MBS SWG. Its Video SWG status will be inferred with the status at the MBS SWG.
10.3
Reports and liaisons from other groups
None during this meeting
10.4
High Efficiency Video Coding (HEVC)
Gilles Teniou (Orange) opened the document S4-121481 HEVC Work Item Time plan just to remind the group 

The document S4-130058 Proposed update to HEVC test plan was presented by Kemal Ugur (Nokia).
Imed Bouazizi (Samsung) asked why the maximum bitrate of the 480p resolution is significantly greater than 720p.

Kemal Ugur (Nokia) answered that the video sequence for 720p is from a videoconference scene which is quite easy to encode.

Imed Bouazizi (Samsung) indicated that 8Mbps seems to be too high.

Kemal Ugur (Nokia) justified that it is to target a wide range of bitrates.

Alex Giladi (Huawei) informed that Huawei has source sequences used in the past for DASH testings but these are unlikely to be used to quality evaluations.

Gilles Teniou (Orange) indicated that in order to draw the maximum of conclusions when the encodings are done, we should consider the same set of sequences at different resolutions so as to identify the most suitable resolution while targeting a 3GPP service with a given bandwidth range.

Imed Bouazizi (Samsung) proposed to test delta QP so as to measure the bitrate difference when incrementing or decrementing the QP.

A discussion happened on the number of configurations to be tested. Some people indicated that the HEVC encoding time is very important (some said about 12 hours for 10s of HD content).

Gilles Teniou (Orange) said that it can be optimized thanks to parallel processing tools within HEVC (such as Wavefront Parallel Processing).

Another discussion happened on the way to process, by fixing the bitrates first or encoding at various QPs.

The second option was preferred by the group and the approach is basically as follow:

Let’s consider a set of a few sequences with various complexities in 1080p format.

For each sequence, an agreed downscaling process shall allow producing lower resolutions versions of the sequences (720p, 480p, 240p).

Each sequence will be encoded at fixed QP in H.264 and HEVC.

The number of encoding profiles is left to be decided but should be important enough (about 10 encodings with QP ranging from 15 to 45) Still to be discussed.

With each encoded video, we will have a bitrate, a PSNR and potentially a subjective quality level if needed afterwards.
Then when considering a dedicated 3GPP service with a given bitrate range, we will be able to say what quality we gat with HEVC, with H.264 in various resolutions.

The document S4-130058 was revised into S4-130160.
The document S4-130160 was presented by Kemal Ugur (Nokia).

David Furbeck (RIM) asked whether the source sequences from JCT-VC where used when developing the HEVC codec or not.

Kemal Ugur (Nokia) answered that they were used at the end of the working draft process.

Gilles Teniou (Orange) suggested that due to the important number of various sequences it would be appreciated if each source sequence were qualified in terms of motion and texture complexity.

Kemal Ugur (Nokia) agreed.

The group then agreed in adding the test plan description into the draft TR.

The document S4-130160 was noted.
The document S4-130059 Proposed update to the draft TR on "Evaluation of HEVC for 3GPP Services" was presented by Kemal Ugur (Nokia).
Gilles Teniou (Orange) summarized the intent to have a high level description of the HEVC codec.

Without any comment on it, the document S4-130059 was agreed.

10.5
Mobile Stereoscopic 3D Services Extensions (M3DV_Ext)
The document S4-121547 Work Item Description of Mobile Stereoscopic 3D services extensions was briefly opened by Gilles Teniou (Orange) who reminded the group of the Work Item objectives.
The document S4-130121 Proposed Time and Work Plan for the Mobile Stereoscopic 3D services extensions Work Item was presented by Lukasz Kondrad (Huawei).
Gilles Teniou (Orange) commented on the fact that having 3 meetings allocated for this Work Item is appropriate.

The document S4-130121 was agreed.
The document S4-130122 Mobile Stereoscopic 3D services extensions Permanent Document - Skeleton Version was presented by Lukasz Kondrad (Huawei).
Gilles Teniou (Orange) asked clarifications on the differences between the Requirements and the Working Assumptions.

Lukasz Kondrad (Huawei) answered that it was a typo and the intent was to have for each use case: a use case description, the working assumptions and operation points, and the proposed technical solution(s).

Without any other comment, the document S4-130122 was revised into S4-130156.

The document S4-130156 was agreed without presentation.
The document S4-130123 Use cases for Mobile Stereoscopic 3D services extensions Work Item was presented by Lukasz Kondrad (Huawei). Due to a joint meeting dedicated to the MTSI related use case, only the other use cases were presented.
Lukasz Kondrad (Huawei) first presented the use case on 3D Timed Text and Graphics.

David Singer (Apple) identified a risk of place inappropriately the timed text at a convergence point which is very different from the depth of the object in the video, the viewer being unable to converge on two different depths simultaneously.

Lukasz Kondrad (Huawei) agreed on the fact that the placement of the timed text or graphic is very important.

Imed Bouazizi (Samsung) indicated that the timed text should be placed into the comfort zone which is known for a specific device and it is the responsibility of the content provider to ensure it is appropriately placed.
David Singer (Apple) also mentioned that DVB has already dealt with the placement of subtitles with using only the interview distance as the only metric. He advised to keep a look at this solution.

Also referring to DVB, Thomas Stockhammer (Qualcomm) added that the industry has already covered the problem in the broadcast environment and there should be a reference to the DVB solution.
Imed Bouazizi (Samsung) indicated that the DVB world is more consistent in terms of screen sizes and viewing distances compared to 3GPP where more heterogeneous devices are considered.

Kemal Ugur (Nokia) asked whether the implementation of the equation (6) is mandatory or not.

Lukasz Kondrad (Huawei) answered that it should be optional.

Imed Bouazizi (Samsung) noted that the depth of the video content varies during time. He then asked if the positioning is intended to be fixed or can vary.

David Singer (Apple) said that it must vary and follow the depth of the video.

It was then agreed to add this to the requirements of the use case.

David Singer (Apple) proposed as a possible technical solution to have a new box in the 3GP file format which handles the depth of the timed text/graphics without changing anything to the regular Timed text/graphics. He said that such an approach would have the advantage to be backward compatible with 2D implementations which would just have to ignore the new box.
Lukasz Kondrad (Huawei) then presented the use case on 
service provisioning based on depth range of the 3D content.
Kemal Ugur (Nokia) indicated that MVC has already the ability to signal the max and min disparity with a dedicated SEI message.

Lukasz Kondrad (Huawei) answered that the SEI message is not parsed in the stream and the video need to be decoded first which would be too late in the selection process.

Kemal Ugur (Nokia) asked if the intent is to select the 3D type before decoding.

Lukasz Kondrad (Huawei) answered yes.

Gilles Teniou (Orange) summarized the use case description by indicating that DASH is used here for selecting the suitable 3D format and no adaptive behavior is expected afterwards.

Frederic Gabin (ST-Ericsson) gave support to the use case description and its working assumptions on behalf of ST-Ericsson.

The document S4-130123 was revised into S4-130157 which will contain only the non-MTSI related use cases.
The document S4-130157 Use Cases for the Mobile Stereoscopic 3D Services Extensions (M3DV_Ext) WI was presented by Lukasz Kondrad (Huawei).
Gilles Teniou (Orange) commented on the fact that the viewing distance is a feature dependant from the screen size and not related to the content itself. There might be redundancy with the screen width.

It was agreed to add the use cases together with their respective working assumptions and possible solutions into the permanent document.

The document S4-130157 was noted and the document S4-130164 was allocated to update the permanent document, to be presented to SA4 plenary.

The document S4-130124 3D video signaling in SIP/SDP was presented by Lukasz Kondrad (Huawei).

Imed Bouazizi (Samsung) advised to align with MPEG(…).

Lukasz Kondrad (Huawei) indicated that he does not know the progress (…).

Thomas Stockhammer (Qualcomm) indicated that the personal IEFT draft has expired.

From the proposed solution a discussion happened on how MVC would be specified with such signaling. No one in the room could figure out.

Gilles Teniou (Orange) asked if the MPEG Codec Independent Operation Point could be referred to for indicating the 3D format.

David Singer (Apple) answered that MPEG has no clue for indicating if the 3D format is Frame Comaptible, 2D + Auxiliary… but only for indicating the frame packing format (Side by side, Top and bottom…).

Patrice Hédé (Huawei) indicated that the purpose is to send an LS to the IETF for solving the issue.

Frédéric Gabin (ST-Ericsson) noted that we should first agree on the need for such signaling before asking anything to the IETF.

Imed Bouazizi (Samsung) mentioned that this use case is not the only one where such negociation is required, it is also needed for streaming.

Ozguz Oyman (Intel) said that 3GPP specifications have already been updated with User Capability Exchange.

Thomas Stockhammer (Qualcomm) was wondering why this had not moved further at the IETF.

Lukasz Kondrad (Huawei) did not know but took the action to check why.

The document S4-130124 was revised to S4-130158
The document S4-130158 3D video signaling in SIP/SDP was presented by Lukasz Kondrad (Huawei).

David Singer (Apple) indicated that this document assumes that we want to support frame packing which is not agreed.
Lukasz Kondrad (Huawei) said that the 3D format is not decided yet.

Thomas Stockhammer (Qualcomm) requested to get the exact requirements we want to do before being able to work on the solution.

Lukasz Kondrad (Huawei) mentioned that the first sentence highlights the problem to be solved.

Thomas Stockhammer (Qualcomm) added that this first sentence only makes assumptions.

David Singer (Apple) asked if this document is related to either SIP or SDP, and more generally if only conversational services are considered.

Thomas Stockhammer (Qualcomm) raised concerns on the example used since there already exist Table D.8 of H.264 and the MPEG Coding Independent Code Point specification to indicate frame packing modes.
David Singer (Apple) then identified a gap on the PSS support of 3D formats over RTP and suggested that maintenance work would be done.

Imed Bouazizi (Samsung) also raised his reluctance to include this text.

As a way to move forward it was agreed to note this document and focus on the LS to the IETF.

The document S4-130158 was noted.
The document S4-130125 (Proposed DRAFT) LS to IETF regarding 3D video signaling in SIP/SDP was presented by Lukasz Kondrad (Huawei).
Ozgur Oyman (Intel) indicated that the agreement on the use case is needed first before considering sending an LS.

Patrice Hédé (Huawei) mentioned that in order to progress we need to make such an assumption (that the use case is agreed during the joint VIDEO/MTSI session).

Imed Bouazizi (Samsung) said that a general request should be made (not only for MTSI), also other groups than mmusic should be targeted. He finally highlighted the fact that the referenced draft has expired.

David Singer (Apple) found a version of the draft which is still valid (version 01 rather than 002) which is planned to expire on April 2013.

Lukasz Kondrad (Huawei) said he agreed to extend the scope of the targeted use cases and remove the IETF draft and extend the IETF working groups.
The document S4-130125 was revised into S4-130159. 
The document S4-130159 (Proposed DRAFT) LS to IETF regarding 3D video signaling in SIP/SDP was presented by Lukasz Kondrad (Huawei).

Lukasz Kondrad (Huawei) added that he was ready to remove the IETF draft related text.

Gilles Teniou (Orange) also suggested removing the term Frame Packing so as to be more generic.

Lukasz Kondrad (Huawei) agreed.

David Singer (Apple) asked how an MVC stream containing both views within the same bitstream would be correctly interpreted by 3D capable UE and also 2D legacy UE who will decode only the AVC part of it.
Thomas Stockhammer (Qualcomm) said that we should express our preference for the H.264 Table D.8.

David Singer (Apple) volunteered to help the author with drafting a new version of the letter.

The document S4-130159 was revised into S4-130163 to be presented to SA4 plenary.

The document S4-130162 Signalling Stereo Disparity in 26.245 and 26.430 (3GPP Timed Text and Graphics) was presented by David Singer (Apple).

The group agreed in principle to add this technical solution as a possible solution into the permanent document.

The document S4-130162 was then noted.
· 3D-MTSI: 
The document S4-130161 MTSI use case for the Mobile Stereoscopic 3D Services Extensions (M3DV_Ext) WI was presented by Lukasz Kondrad (Huawei).
David Singer (Apple) explained that frame packing formats were introduced in the past to fit with a specific environment where 2D infrastructures were used to convey 3D signals, creating a legacy format for broadcast environment, but it is not the case with conversational services. This is the reason why he was reluctant to use frame packing formats.

Ozgur Oyman (Intel) also had reservations on the use of 3D for conversational service more generally and would welcome more justification.

Patrice Hédé (Huawei) than asked why there are specific concerns on 3D conversational services.

Ozgur Oyman (Intel) answered that first, the market demand for that service is unclear, second, on the technical side in other groups the activity has stopped maybe due to a lack of interest, and finally, there is not enough support from the operators.

Lukasz Kondrad (Huawei) then asked the group if driven by market demand or is technically oriented.
Gilles Teniou (Orange) extended the question so as to consider the general approach on 3D support within 3GPP services: Should 3GPP spread the 3D support for every 3GPP service, wherever possible? Or should the group only focus on services which get enough industrial support in order to get the maximum confidence on the improved service to become a reality?

Patrice Hédé (Huawei) indicated that if the demand appears we need to be ready with a solution to provide.

Thomas Stockhammer (Qualcomm) mentioned that the group needs to focus on the requirements first such as checking whether there are backward compatibilities or not…

Gilles Teniou (Orange) indicated on behalf of Orange that he can’t see any realistic implementation of conversational 3D services for various reasons: The implementation of two front cameras is expensive and he wondered if the business case was big enough to justify such an investment. Secondly, capturing 3D scenes is not easy and if the user is not at the appropriate distance, the resulting stereoscopic video would be inadequately displayed.
Kemal Ugur (Nokia) mentioned that MPEG is working on MVC + depth and other 3D extensions, so we should wait for their solutions to be finalized.

Lukasz Kondrad (Huawei) reacted that depth maps are difficult to generate due to the instability of depth sensors.

Kemal Ugur (Nokia) disagreed and said that depth maps can also be computed.

David Singer (Apple) advised to work first on 3GPP environment before considering interworking with non 3GPP clients.

Gilles Teniou (Orange) raised a concern on the ability of the group to evaluate the chosen technical solution. If we are unable to make evaluations, then it will be a purely theoretical work.

A discussion then happened on what needs to be investigated first (RTP payload, SIP format, 26.114 architecture, analysis on adaptation…).

The group then agreed on the need to conduct more study on the issue.

The document S4-130161 was noted. 

As requested by the author and due to the discussion which happened when reviewing the document S4-130161 the document S4-130126 DRAFT CR 26.114 on 3D video in MTSI was noted without presentation.
10.6
Liaisons and Liaison Responses
The LS to the IETF on 3D signaling in SIP/SDP is dealt in section 10.5
10.7
Any Other Business
The chairman indicated that the VIDEO SWG delegates might be interested in the new Work Item Description in S4-130085 New WID on e2e MTSI ext which was dealt within the MTSI SWG.
10.8
Close of the session 
The chairman finally thanked the contributors for their work and the attendance for its participation. He then closed the VIDEO SWG.
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Annex A - The documents status

A.1 Agreed documents (not presented to SA4 plenary)
	Tdoc number
	Title
	Source
	SWG Agenda Item
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary*

	 S4-130063
	Proposed meeting agenda for VIDEO SWG during SA4#72
	VIDEO SWG Chairman
	10
	
	Agreed
	-

	S4-130059
	Proposed update to the draft TR on "Evaluation of HEVC for 3GPP Services"
	Qualcomm Incorporated, Nokia Corporation
	10
	
	Agreed
	-

	S4-130121
	Proposed Time and Work Plan for the M3DV_Ext WI
	Qualcomm Incorporated, Nokia Corporation
	10
	
	Agreed
	

	S4-130157
	Use cases for M3DV_Ext WI
	HuaWei Technologies Co., Ltd
	10
	
	Agreed
	

	S4-130156
	M3DV_Ext Permanent Document - Skeleton Version
	HuaWei Technologies Co., Ltd
	10
	
	Agreed
	


A.2 Agreed documents (to be presented to SA4 plenary)

None during this meeting

A.3 Other status than agreed documents (not presented to SA4 plenary)

	Tdoc number
	Title
	Source
	SWG Agenda Item
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary*

	S4-130058
	Proposed update to HEVC test plan
	Qualcomm Incorporated, Nokia Corporation
	10
	S4-130160
	Revised
	

	S4-130122
	M3DV_Ext Permanent Document - Skeleton Version
	HuaWei Technologies Co., Ltd
	10
	S4-130156
	Revised
	

	S4-130123
	Use cases for M3DV_Ext WI
	HuaWei Technologies Co., Ltd
	10
	S4-130157
	Revised
	

	S4-130124
	3D video signaling in SIP/SDP
	HuaWei Technologies Co., Ltd
	10
	S4-130158
	Revised
	

	S4-130125
	(Proposed DRAFT) LS to IETF regarding 3D video signaling in SIP/SDP
	HuaWei Technologies Co., Ltd
	10
	S4-130159
	Revised
	

	S4-130126
	DRAFT CR 26.114 on 3D video in MTSI
	HuaWei Technologies Co., Ltd
	10
	
	Noted
	

	S4-130158
	3D video signaling in SIP/SDP
	HuaWei Technologies Co., Ltd
	10
	
	Noted
	

	S4-130159
	(Proposed DRAFT) LS to IETF regarding 3D video signaling in SIP/SDP
	HuaWei Technologies Co., Ltd
	10
	S4-130163
	Revised
	

	S4-130160
	Proposed update to HEVC test plan
	Qualcomm Incorporated, Nokia Corporation
	10
	
	Noted
	

	S4-130161
	MTSI use case for Mobile Stereoscopic 3D Services Extensions (M3DV_Ext) WI
	HuaWei Technologies Co., Ltd
	10
	
	Noted
	

	S4-130162
	Signalling Stereo Disparity in 26.245 and 26.430 (3GPP TT and TG)
	Apple Inc.
	10
	
	Noted
	


A.4 Other status than agreed documents (to be presented to SA4 plenary)
	Tdoc number
	Title
	Source
	SWG Agenda Item
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary*

	S4-130163
	(Proposed DRAFT) LS to IETF regarding 3D video signaling in SIP/SDP
	HuaWei Technologies Co., Ltd
	
	
	
	14.5

	S4-130164
	M3DV_Ext Permanent Document – version 0.0.3
	HuaWei Technologies Co., Ltd
	
	
	
	16.4

	S4-130165
	HEVC Draft TR v0.0.2
	Qualcomm Incorporated, Nokia Corporation
	
	
	
	16.3

	S4-130166
	VIDEO SWG report during SA4#72
	VIDEO SWG Chairman
	
	
	
	14.5
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