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14.5
EXECUTIVE SUMMARY

The VIDEO SWG has the responsibility for general 3GPP SA4 video matters (including 3D and scalable video-related topics).
During SA4#90 the VIDEO SWG dealt with the Video Telephony performance feasibility study, and the Virtual Reality feasibility study (both jointly with MTSI and SQ SWGs). 
 
On video telephony performance there has been very little progress. The Draft Technical Report was updated editorially providing more clarifications on the video capture and encoding characteristics to be studied on both the sender and the receiver side. The time plan is extended by one meeting cycle in order to leave more time for finalizing the test methodologies and progressing on performance objective/requirements. The new expected completion date of the study item is now April 2017 during SA4#93.
 
On Virtual Reality we reviewed contributions on definitions, Audio and Video systems descriptions, use cases and synchronization aspects. We have an agreed definition of Virtual Reality so as to clarify the scope of the study. We made significant progress on the description of both Video and Audio systems and production scenarios. Additional use cases have been agreed and added to the list of the ones already in the TR. Synchronization and latency aspects were discussed and agreed. All these agreements have been incorporated into the Draft TR.
Finally the timeplan is updated in order to extend the completion date by one meeting as significant work is still expected in the identification of the media formats, their evaluation and their mapping to the 3GPP services. The new completion date of the study is January 2017 during SA4#92.
 
 
The VIDEO SWG chairman would thank Thomas Stockhammer (Qualcomm) for the minutes taken during the week.
The output documents from the VIDEO SWG sessions are:

· A.I. 14.5

· 1072 (VIDEO SWG Report)

· A.I. 18.7 (FS_UE_VTPerf)

· 1061 (TR)

· 1062 (Timeplan)

· A.I. 18.8 (FS_VR)
· 1064 (TR)

· 1071 (Timeplan)

Regarding the incoming LS:

716 (ITU SG12): postponed
MINUTES

 Video SWG Minutes during SA4#90
11.1  
Opening of the session

Mr. Gilles Teniou (Orange, Chairman of Video SWG) opens the session on Sep 6, 2016 at 9:00am. Mr. Thomas Stockhammer (Qualcomm) is assigned as scribe.

The minutes are shared online: https://docs.google.com/document/d/1qLdiE5DeQnLxtBvIE7-tCXJVi2RRaNv_Zv48D8S7VzI/edit?usp=sharing

11.2  
Registration of documents

	Tdoc number
	Title
	Source
	SWG Agenda Item

	S4-160877
	Update of TR 26.932 from Editor
	ORANGE
	11.5

	S4-160880
	Editorial changes to draft TR 26.918
	Dolby Laboratories Inc.
	11.6

	S4-160901
	Virtual Reality Definition Proposal
	Huawei Technologies Co Ltd, ORANGE
	11.6

	S4-160902
	Virtual Reality Synchronization Aspects Proposal
	HUAWEI Technologies Co Ltd
	11.6

	S4-160957
	FS_VR: Additional Use Case on VR Telepresence
	Intel
	11.6

	S4-160958
	FS_VR: Additional Use Case on VR Streaming
	Intel
	11.6

	S4-160972
	Use cases for VR
	ORANGE
	11.6

	S4-160993
	VR Video systems
	ORANGE
	11.6

	S4-160994
	Proposed text additions for Audio Systems clause in TR 26.918
	Qualcomm, Incorporated
	11.6

	S4-160996
	Virtual reality proposal
	Dolby Laboratories Inc.
	11.6

	S4-161002
	Proposed Simplification of Use Cases for Virtual Reality
	Qualcomm Incorporated
	11.6

	S4-161008
	VR video systems
	Fraunhofer HHI
	11.6



11.3  
Reports and liaisons from other groups

Mr. Gilles Teniou (Orange) presents

	S4-160716
	LS/r UE video telephony performance 
	ITU-T Study Group 12
	5.4


Discussion:

· Stephane: we are interested in the progress of the work, but we have nothing to respond yet. We may postpone again.

Decision:

· Postponed

S4-160716 is postponed.

11.4  
CRs to Features in Release 13 and earlier

11.5  
Study on UE characteristics and performance for Video Telephony (FS_UE_VTPerf)

Note: FS_UE_VTPerf is dealt in joint sessions with MTSI and SQ SWGs.

Mr Stephane Proust (Orange) presents:

	S4-160877
	Update of TR 26.932 from Editor
	ORANGE
	11.5


Discussion:

· Dave: A space is missing

· Accepted

· Gilles: there is still some highlighted text. Will they be removed/replaced?

· This needs to be updated anyways later

Decision:

· Agreed

S4-160877 is agreed. The changes will be integrated in an updated TR in S4-161061.

	S4-161061
	TR 26.932 v0.3.0
	ORANGE
	11.5


Discussion:

· None

Decision:

· Agreed

S4-161061 is agreed and will be presented to SA4 plenary. 

	S4-161062
	Updated VTPerf Timeplan v0.3.0
	ORANGE
	11.5


Discussion:

· None

Decision:

· Agreed

S4-161062 is agreed and will be presented to SA4 plenary. 

11.6  
Study on Virtual Reality (FS_VR)

Mr. Kurt Krauss (Dolby) presents:

	S4-160880
	Editorial changes to draft TR 26.918
	Dolby Laboratories Inc.
	11.6


Discussion:

· Jon: some editorial updates proposed, mostly fixing German English

· Accepted

· Andre: diegetic is added here

· Stefan: this was moved from the table to the below to explain some details.

Decision:

· The document is agreed with the changes above

S4-160880 is agreed taking into account the changes above. The content will be added to an updated version of the TR26.918 in S4-161064.

	S4-161064
	TR 26.918v0.3.0
	ORANGE (Rapporteur)
	11.6


Mr. Jon Gibbs (Huawei) presents:

	S4-160901
	Virtual Reality Definition Proposal
	Huawei Technologies Co Ltd, ORANGE
	11.6


Discussion:

· Andre: this seems to change the scope of the work item as it focusses on 360 video 

· Jon: maybe remove the term computer generated

· Thomas: the VR definition is in my opinion too broad and we do not need the other definitions.

· Imed: we should not restrict to HMDs 

· Thomas: The word artificial is consuming, real-world is much more important in the context of our work.

· More discussion, but no consensus, also should we add 360 separately.

Decision:

· Document is revised. Offline discussion is encouraged.

S4-160901 is revised to S4-161063.

Mr. Jon Gibbs (Huawei) presents

	S4-161063
	Virtual Reality Definition Proposal
	Huawei Technologies Co Ltd, ORANGE
	11.6


Discussion:

· Thomas: Do we need the definition of Augmented Reality and Mixed Reality?

· Gilles: This is added for the purpose of differentiating

· Thomas: we should at least clarify that this is out of scope

· This is added in the text online. The online versions are agreed.

Decision:

Mr. Jon Gibbs (Huawei) presents

	S4-160902
	Virtual Reality Synchronization Aspects Proposal
	HUAWEI Technologies Co Ltd
	11.6


Discussion:

· Dave: The frame rate referred is the rendered frame rate, not the content frame rate. For example if you have a still image, the rendering needs to at 90 Hz.

· Jon: So we change that the frame rate at the renderer needs to be at least 60 Hz.

· Kurt: There is the A/V lip sync as well as the VR experience to be synced. Are they the same or different?

· Jon: the should be treated differently.

· Kurt: there is a study from 2006 that discusses on video and audio coming late.

· Jon: will check the reference once we have it

· Gilles: Is it an ITU study?

· Kurt: It is presented at AES

· Jon: What I am trying to harmonize MTP and AV sync

· Kurt: You are still playing audio continuously, but the coordinates are changing. Motion-to-photon and motion-to-auditory should be different.

· Discussion to remove last two paragraphs in section 8.1.

· Dave: Would like to keep as useful information is included

· Andre: information exists

· Dave: So let’s encourage that people bring this number

· Jon suggests to remove last paragraph and keep last but one in brackets

Decision:

· The document will be revised taking into account the above comments

S4-160902 is revised to S4-161069.

Mr. Jon Gibbs (Huawei) presents

	S4-161069
	Virtual Reality Synchronization Aspects Proposal
	HUAWEI Technologies Co Ltd
	11.6


Discussion:

· Andre: For consistency, add also motion-to-sound to 8.13 secton

· Agreed

· Thomas: Add latency to section title

· Agreed

· Stefan: some bla

· Agreed

Decision:

· Agreed with changes

S4-161069 is agreed taking into account the changes above. The content will be added to an updated version of the TR26.918 in S4-161064.

Mr. Ozgur Oyman (Intel) presents

	S4-160957
	FS_VR: Additional Use Case on VR Telepresence
	Intel
	11.6


Discussion:

· Holly: Can you clarify how the situation is working?

· Ozgur: The remote participants know where she is looking at

· Gilles: Is the camera  a 360 cameras or a regular camera? 

· Ozgur: It may be either, with sufficient FOV

· Imed: isn’t this remote camera control?

· Holly: Why is the camera then moving?

· Ozgur: Goal is to create the eye contact. There needs to be a display on the robot to check where she is looking at

· Gunnar: Why do use more than 180? It is not necessary.

· Ozgur: creates better responsiveness

· Andre: The difference to existing use cases is the robot?

· Ozgur: also the gaze awareness

· Andre: It seems to be aligned with video conferencing, maybe just update the existing use cases.

· Imed: removing the remote camera creates displacement

· Ozgur: robot is not moving.

· Thomas: it seems to be that the robot camera is not moving, but the position is used by the encoding.

· Ozgur: this is correct

· Gunnar: still not clear why we need more than 180

· Thomas: It seems that we always capture 360, but the position may optimize the encoding. This is an optimization in the encoding.

· Imed: Does this use case require position tracking of the robot?

· Ozgur: There could be different way in controlling. 

· Thomas: The aspect of wandering is significantly complicating the use case and should be separated as it makes it a 6DOF case instead of 3DOF

· Ozgur: OK

· Andre: Why is stereo here as explicit format?

· Ozgur: as it exists today, did not want to changed

Decision:

· Revision taking into account above comments and presented tomorrow

S4-160957 is revised to S4-161065.

Mr. Ozgur Oyman (Intel) presents

	S4-161065
	FS_VR: Additional Use Case on VR Telepresence
	Intel
	11.6


Discussion:

· Andre: is this not similar to an existing use case?

· Ozgur: I am happy to integrate the version

· Gilles: Is it only a single participant

· Ozgur: Yes restricted right now

· Gilles: I am also concerned about the wandering

· Discussion if the use case is a 3DOF or a 6DOF

· Different opinions, people bring different examples why this is or is not.

· Dave: I am able to do 6 directions here within the interactivity time, so it is

· Jon: It is similar to Google Maps where you move interactively move down the road.

· Dave: We may change it that the robot changes the position in the room which is a selection of a position.

· Andre: If we remove the sentence then this is not different

· Stefan, Thomas: Eye contact is not appropriate here, if we really want to get the impression to get this done, we need to have also the eye of Anne’s being visible.

· Some discussion on eye contact, it is agreed that this is not eye contact.

· Stefan: Will the head of the robot move?

· Ozgur: No

· Imed: People have done holographic telepresence and this sounds much easier.

· Gilles: It seems we can not agree on the use case

· Ozgur: What is the issue?

· Some more discussion on what is the addition to the existing use cases?

Decision:

· Based on the discussion we can not agree, the source is invited to update for the next meeting

S4-161065 is noted.

Mr. Ozgur Oyman (Intel) presents

	S4-160958
	FS_VR: Additional Use Case on VR Streaming
	Intel
	11.6


Discussion:

· Thomas: 

· Support that we need a use case for streaming

· Issues with requirements that we have no evidence that we are optimizing the appropriate parameters.

· Ozgur: can rename into areas of consideration

· Gilles: yes support this

· Andre: Do you mean that consuming or delivery?

· Ozgur: initially consuming, but also delivery

· Gilles: What is region of interest?

· Ozgur: Where the user looks at

· Jon: so it is redundant with the sentence in 2.1

· Imed: This is a study. Are we allowed to have requirements?

· Gilles: Correct, we propose to change

· Imed: This is called FOV streaming

· Fine to adapt

· Thomas: On 4) What is the intelligence on the cache?

· Ozgur: It is for example pre-empting user movement

· Dave: Caching is a solution, we should not add this to the requirement

· Thomas: I am reluctant to start any work on issues that we do not understand what the optimizations we want to achieve.

· Ozgur: We already started to discuss these issues.

· Andre: this is already solution and this causes issues.

Decision:

· Revision taking into account above comments and presented tomorrow

S4-160958 is revised to S4-161066. S4-161066 is revised to S4-161070 

Mr. Ozgur Oyman (Intel) presents:

	S4-161070
	FS_VR: Additional Use Case on VR Streaming
	Intel
	11.6


Discussion:

· Thomas: add some bullet points that this is not complete yet

· Online edits agreed

Decision:

· Agreed with changes

S4-161070 is agreed taking into account the changes above. The content will be added to an updated version of the TR26.918 in S4-161064.

Mr. Gilles Teniou (Orange) presents:

	S4-160972
	Use cases for VR
	ORANGE
	11.6


Discussion:

· Thomas: Are you expecting to fulfill the use cases as whole, i.e. including the application environment?

· Gilles: These are use cases that are done today.

· Imed: We support the use cases and as we have scene descriptions.

· Andre: No immersive content is delivered. So is this in scope?

· Bob: This is common today. So we support the use cases

· Thomas: As said, I consider this as consumption on an HMD rather than immersive media content. I am fine with the use case as long as we ensure that we do not confuse the.

· Jon: the initial definition included some considerations on using an HMD movements

· Thomas: There are different aspects on interactivity with the content, with video, with audio, with the scene or just consumption on an HMD.

· Dave: If rendering is done only the device, there is no interoperability issue.

· Gilles: I am not raising an interoperability issue. It is more about presenting use cases 

· Ozgur: If we know that these use cases are out of scope, then why would be add this?

· Gilles: We believe it is still of interest

· Thomas: I believe the use cases are worth to be documented, but they should be separated from the narrow VR discussions with content interactivity.

· Ozgur: this does not include delivery aspects. So what is the relevance?

· Gilles: Example is that what resolution I need. I have 720p today. Can I use on HMD?

· Ozgur: add these considerations to the use case.

Decision:

· Basic decision to add this to the TR, but revision to frame the context is necessary

· This includes that it is not about VR media, but consumption in an VR environment.

· The document will be revised.

S4-160972 is revised to S4-161067.

Mr. Gilles Teniou (Orange) presents:

	S4-161067
	Use cases for VR
	ORANGE
	11.6


Discussion:

· Thomas: Can we also exclude 3D audio use cases

· Gilles: added online, ok

· Some editorial corrections done online

· Andre: Change HMD-based to HMD-based consumption of legacy comment

· Agreed

Decision:

· Agreed with changes

S4-161067 is agreed taking into account the changes above. The content will be added to an updated version of the TR26.918 in S4-161064.

Mr. Gilles Teniou (Orange) presents

	S4-160993
	VR Video systems
	ORANGE
	11.6


Discussion:

· Dave: some small online edits

· Agreed

· Thomas: Can we make sure that we can add more details on video systems, such as the decoder and the GPU.

· Gilles: yes

Decision: 

· Agree with online edits

S4-160993 is agreed taking into account the changes above. The content will be added to an updated version of the TR26.918 in S4-161064.

Mr. Andre Schevcic (Qualcomm) presents

	S4-160994
	Proposed text additions for Audio Systems clause in TR 26.918
	Qualcomm, Incorporated
	11.6


Discussion:

· Gilles: hanging paragraph

· Andre: ok, will move to intro

· Kurt: like structure, can be populated further

· Agreement that the considerations are specific for scene-based (Stefan, Kurt, Andre)

· Andre: If some requirements are general they may be copied.

· Kurt: We can either create generic section or copy

· Stefan: Nice figure 1, but do we want to work on?

· Kurt: Likely blue informative

· Thomas: It is too early to make any such decisions. For example if  captures on a phone, blue is likely definitely in scope.

· Stefan: may result in massive work as there many different cases for content production work flows.

· Kurt: we may be able to do some high-level clustering.

· Gilles: can we remove links to commercially available devices

· Andre: This is ok. 

· Paolo: Definitions for different terms is necessary.

Decision:

· Document agreed with editorials above.

S4-160994 is agreed taking into account the changes above. The content will be added to an updated version of the TR.

Mr. Kurt Krauss (Dolby) presents

	S4-160996
	Virtual reality proposal
	Dolby Laboratories Inc.
	11.6


Discussion:

· Stefan Doehla: contribution assumes that there is always a negative impact of spatial rendering for non-diagetic content. Rather say that certain non-diegetic content should be rendered non-spatial.

· Jon Gibbs: In a similar way, he thinks that the rendering of diagetic / non-diagetic is valid, but this is more of a technical implementation aspect rather than a use case.

· Andre: Also thinks that this is more of a technical implementation aspect rather than use case.

· Dave Singer: Does it apply to video as well?

· Bill: Yes, heads-up display.

Decision:

· Document 996 will be revised in 1068 to be made more generic and applicable to video as well. 

S4-160996 is revised to S4-161068.

Mr. Kurt Krauss (Dolby) presents

	S4-161068
	Virtual reality proposal
	Dolby Laboratories Inc.
	11.6


Discussion:

· Jon: editorial corrections

· Done online

· Andre: Where does this go?

· Kurt: It is generic, so somewhere in a generic section.

· Stefan: This may not fit into the generic use case section

· Jon: Suggest to add this somewhere in the top

· Andre: Would add this to the VR production formats. Not a use case, much more a production format.

· Thomas: Add it to the beginning that this is an extension to the above use cases

· Agreed with online use cases.

· Gilles does integration

Decision:

· Agreed with changes

S4-161068 is agreed taking into account the changes above. The content will be added to an updated version of the TR26.918 in S4-161064.

Mr. Thomas Stockhammer (Qualcomm) presents

	S4-161002
	Proposed Simplification of Use Cases for Virtual Reality
	Qualcomm Incorporated
	11.6


Discussion:

· Ozgur: These use cases seem to be more of a technical implementation. Current use cases that we have today are mainly focus on a user perspective.

· Thomas: This is a use case from the service provider perspective.

· Andre: There seems to be missing a "Implementation aspects of use cases", where we could list these things.

· Dave Singer: Believe the mentioning of things like MBMS fall more in the technology side than the use case

· Kurt: Not against the use cases but seem to touch areas already addressed in the existing use cases.

· Ozgur: TR has many broadcast use cases but traditional unicast streaming is missing. Would like to see text tied to the existing use cases.

· Gilles: Like the sections added and would be in favor of inclusion in principle. 

· Ozgur: Not ready to agree on any part of this document.

Decision:

· Document is noted

S4-161002 is noted.

Mr. Serhan Gül (Fraunhofer HHI) presents:

	S4-161008
	VR video systems
	Fraunhofer HHI
	11.6


Discussion:

· Thomas: Does tile refer to the HEVC functionality or generally to multiple decoders?

· Serhan: It may be both

· Gilles: What does packaging refer to?

· Serhan: It comes after encoding

· Thomas: What does the requirements describe in the decoding? Why do we refer to existing requirements?

· Imed: We should also possibly add multiple decoders?

· Gilles: It would be good to provide more details on the production formats. What does projection mean?

· Serhan: Projection are for example equirectangular

· Dave: In the figure, there should be a mapping from the production to the functions in the receiver

· Thomas: Lightfield is mentioned. Does the same workflow apply?

· Serhan: don’t know

· Dave: agree that light fields are very different

· Agree to remove lightfield

· Thomas: Can we identify production formats that are commonly used?

· Gilles: We may need to spend more time on the detailed work flow. 

Decision:

· The document is noted and invitation for more information for the next meeting.

S4-161008 is noted.

11.7  
New Work / New Work Items and Study Items

11.8  
Liaisons and Liaison Responses

11.9  
Any Other Business

Mr. Gilles Teniou (Orange) reviews the time plan for FS_VR in S4-160758. We are not comfortable sending the TR to SA plenary for information. Mr. Gilles Teniou (Orange) will provide an update of the time plan in S4-161071. 

Some discussions on the next step. Mr. Gilles Teniou will make proposal offline.

	S4-161071
	Time Plan for FS_VR v0.3.0
	Qualcomm Incorporated
	11.6


11.10
Close of the session 

Mr. Gilles Teniou (Orange) closed the SWG meeting on September 7 at 6:32pm.
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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*

	S4-160877
	Update of TR 26.932 from Editor
	ORANGE
	11.5
	
	Agreed 
	

	S4-160880
	Editorial changes to draft TR 26.918
	Dolby Laboratories Inc.
	11.6
	
	Agreed
	

	S4-160993
	VR Video systems
	ORANGE
	11.6
	
	Agreed
	

	S4-160994
	Proposed text additions for Audio Systems clause in TR 26.918
	Qualcomm, Incorporated
	11.6
	
	Agreed
	

	S4-161067
	Use cases for VR
	ORANGE
	11.6
	
	Agreed 
	

	S4-161068
	Virtual reality proposal
	Dolby Laboratories Inc.
	11.6
	
	Agreed 
	

	S4-161069
	Virtual Reality Synchronization Aspects Proposal
	HUAWEI Technologies Co Ltd
	11.6
	
	Agreed 
	

	S4-161070
	VR: Proposed Additional Use Case on VR Streaming 
	Intel
	11.6
	
	Agreed 
	


A.2 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*

	S4-161061
	TR 26 932 FS_VT_UEPerf v0.3.0
	Orange (Rapporteur)
	11.5
	
	Agreed 
	18.7

	S4-161062
	FS_UE_VTPerf project plan v0.3.0
	Orange (Rapporteur)
	11.5
	
	Agreed 
	18.7


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*

	S4-160901
	Virtual Reality Definition Proposal
	Huawei Technologies Co Ltd, ORANGE
	11.6
	S4-161063
	Revised
	

	S4-160902
	Virtual Reality Synchronization Aspects Proposal
	HUAWEI Technologies Co Ltd
	11.6
	S4-161069
	Revised
	

	S4-160957
	FS_VR: Additional Use Case on VR Telepresence
	Intel
	11.6
	S4-161065
	Revised
	

	S4-160958
	FS_VR: Additional Use Case on VR Streaming 
	Intel
	11.6
	S4-161066
	Revised
	

	S4-160972
	Use cases for VR
	ORANGE
	11.6
	S4-161067
	Revised
	

	S4-160996
	Virtual reality proposal
	Dolby Laboratories Inc.
	11.6
	S4-161068
	Revised
	

	S4-161002
	Proposed Simplification of Use Cases for Virtual Reality
	Qualcomm Incorporated
	11.6
	
	Noted 
	

	S4-161008
	VR video systems
	Fraunhofer HHI
	11.6
	
	Noted 
	

	S4-161065
	FS_VR: Additional Use Case on VR Telepresence
	Intel
	11.6
	
	Noted 
	

	S4-161066
	FS_VR: Additional Use Case on VR Streaming 
	Intel
	11.6
	S4-161070
	Revised 
	


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*

	S4-161064
	TR 26.918 Virtual reality (VR) media services over 3GPPv0.3.0
	Orange (Rapporteur)
	-
	
	
	18.8

	S4-161071
	Updated timeplan FS_VR 0.3.0
	Orange (Rapporteur)
	
	
	
	18.8

	S4-161072
	VIDEO SWG report during SA4#90
	VIDEO SWG chairman
	
	
	
	14.5
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