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1 Introduction

A new work item on “Support of Immersive Teleconferencing and Telepresence for Remote Terminals” (ITT4RT) as defined in SP-180985 was approved during SA#82 in Dec. 2018. An update to the WID was agreed during SA4#108-e meeting in S4-200508.
Clause 2 of this document reviews the work item objectives from the WID.  Clause 3 proposes a time plan and document handling process to enable completion of this work item by SA#90 (Dec 2020).
2 Objectives

The objective of this Work Item is to specify VR support in MTSI in TS 26.114 and IMS-based Telepresence in TS 26.223 to enable support of an immersive experience for remote terminals joining teleconferencing and telepresence sessions. For MTSI, the work is expected to enable scenarios with two-way audio and one-way immersive video, e.g., a remote single user wearing an HMD participates to a conference will send audio and optionally 2D video (e.g., of a presentation, screen sharing and/or a capture of the user itself), but receives stereo or immersive voice/audio and immersive video captured by an omnidirectional camera in a conference room connected to a fixed network.

More specifically, this work item aims to conduct normative work in TS 26.114 and also in TS 26.223, toward specifying the following aspects for immersive video and immersive voice/audio support:

a) Recommendations of audio and video codec configurations (e.g., profile, level, and encoding constraints of IVAS, EVS, HEVC, AVC as applicable) to deliver high quality VR experiences

b) Constraints on media elementary streams and RTP encapsulation formats

c) Recommendations of SDP configurations for negotiating of immersive video and voice/audio capabilities. For immersive voice and audio considerations using IVAS, this is dependent on specification of the IVAS RTP payload format to be developed as part of the IVAS WI

d) An appropriate signalling mechanism, e.g., RTP/RTCP-based, for indication of viewport information to enable viewport-dependent media processing and delivery

The RTP payload format and SDP parameters to be developed under the IVAS WI will be considered to support use of the IVAS codec for immersive voice and audio. The RTP payload format and SDP parameters for HEVC will be considered to support immersive video.
For video codec(s), use of omnidirectional video specific Supplemental Enhancement Information (SEI) messages for carriage of metadata required for rendering of the omnidirectional video will be considered. Suitable video codec configurations for omnidirectional video specified in TS 26.118 as part of the VRStream Rel-15 work item will also be considered, subject to their applicability to the conversational service environment.

In case the IVAS codec cannot be finalized in the time frame of this work item, this work will provide only limited support for immersive voice/audio using the EVS codec based on multi-mono EVS coding, and in that case, full support for immersive voice/audio will be added subsequently when the IVAS codec is available as a separate work item.

Note that it is envisioned that work outside this work item will address suitable acoustic requirements in sending and receiving, considering stereo/immersive audio is not supported by current acoustic tests in TS 26.131 and TS 26.132, and taking into account objective requirements defined in TS 26.260.
3 Proposed Time Plan

The following timeplan for ITT4RT is proposed:

	Meeting
	Support of Immersive Teleconferencing and Telepresence for Remote Terminals (ITT4RT: SA4)

	SA4#101 (19-23 Nov 2018, Busan, Korea)
	· Agreement on WI in SA4

	SA#82 (12 - 14 Dec 2018, Sorrento, Italy)
	· Approval of WID in SA

	SA4#102 (28 Jan - 1 Feb 2019, Bruges, Belgium)
	· Agree on initial time plan
· Agree on initial skeleton permanent document to keep track of potential solutions addressing work item objectives
· Schedule telcos as needed to ensure consistent progress

	SA4#103 (8-12 April 2019, Newport Beach, CA, U.S.A.)
	· Updates of time plan as found necessary

· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions
· Schedule telcos as needed to ensure consistent progress

	SA4#104 (1-5 July 2019, Cork, Ireland)
	· Updates of time plan as found necessary

· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Schedule telcos as needed to ensure consistent progress

	SA4#105 (12-16 Aug 2019, Ljubljana, Slovenia)
	· Updates of time plan as found necessary

· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions
· Schedule telcos as needed to ensure consistent progress

	Telco#1 (Topic: ITT4RT, Date: 6 Sep 2019, Time 16:00-18:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 4 Sep 2019

	SA4#106 (21-25 Oct 2019, Korea)
	· Updates of time plan as found necessary

· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Schedule telcos as needed to ensure consistent progress

	SA4#107 (20-24 Jan 2020, Wroclaw, Poland)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives

· Schedule telcos as needed to ensure consistent progress

	Telco#2 (Topic: ITT4RT, Date: 11 Feb 2020, Time 16:00-18:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CET, 8 Feb 2020

	Telco#3 (Topic: ITT4RT, Date: 20 Mar 2020, Time 15:00-17:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CET, 17 Mar 2020

	SA#87e (18-20 Mar 2020, Online Meeting)
	· Approval of CRs to TS 26.114 and TS 26.223

	SA4#108e (2-9 April 2020, Online Meeting)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives

· Agree on CRs to TS 26.114 and TS 26.223 addressing the work item objectives 

· Schedule telcos as needed to ensure consistent progress

	Telco#4 (Topic: ITT4RT, Date: 17 April 2020, Time 17:00-19:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 14 April 2020

	Telco#5 (Topic: ITT4RT, Date: 29 April 2020, Time 17:00-19:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 24 April 2020

	Telco#6 (Topic: ITT4RT, Date: 13 May 2020, Time 19:00-21:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 8 May 2020

	SA4#109e (22-29 May 2020, Online Meeting)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives

· Agree on CRs to TS 26.114 and TS 26.223 addressing the work item objectives 

· Schedule telcos as needed to ensure consistent progress

	Telco#7 (Topic: ITT4RT, Date: 17 June 2020, Time 16:00-18:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 12 June 2020

	SA#88e (17-19 Jun 2020)
	· Approval of CRs to TS 26.114 and TS 26.223

	Telco#8 (Topic: ITT4RT, Date: 8 July 2020, Time 16:00-18:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 3 July 2020

	Telco#9 (Topic: ITT4RT, Date: 22 July 2020, Time 16:00-18:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 17 July 2020

	Telco#10 (Topic: ITT4RT, Date: 5 August 2020, Time 16:00-18:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions

· Contribution submission deadline: 23:59 CEST, 31 July 2020

	SA4#110e (19-28 Aug 2020, Online Meeting)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives 

· Schedule telcos as needed to ensure consistent progress

	Telco#11 (Topic: ITT4RT, Date: 9 Sep 2020, Time 16:00-18:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 1 described below)
· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)
· Contribution submission deadline: 23:59 CEST, 4 Sep 2020

	SA#89e (16-18 Sep 2020)
	· Approval of CRs to TS 26.114 and TS 26.223

	Telco#12 (Topic: ITT4RT, Date: 16 Sep 2020, Time 16:00-18:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 1 described below)
· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)
· Contribution submission deadline: 23:59 CEST, 11 Sep 2020

	Telco#13 (Topic: ITT4RT, Date: 7 Oct 2020, Time 15:00-17:00 CEST, Host: Intel) – Joint MTSI-EVS SWG Telco Focusing on Immersive Voice/Audio 
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 1 described below)
· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)
· Contribution submission deadline: 23:59 CEST, 2 Oct 2020

	Telco#14 (Topic: ITT4RT, Date: 21 Oct 2020, Time 15:00-17:00 CEST, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 1 described below)
· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)
· Contribution submission deadline: 23:59 CEST, 16 Oct 2020

	SA4#111e (11-20 Nov 2020, Online Meeting)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives (according to Phase 1 described below)
· Agree on CRs or draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)
· Schedule telcos as needed to ensure consistent progress

	Telco#15 (Topic: ITT4RT, Date: 2 Dec 2020, Time 6:00-8:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 1 described below)

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)

· Priority will be given to video-related contributions, since Video SWG experts are expected to be present
· Contribution submission deadline: 23:59 CET, 27 Nov 2020

	Telco#16 (Topic: ITT4RT, Date: 16 Dec 2020, Time 15:00-17:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 1 described below)

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)
· Priority will be given to audio-related contributions, since EVS SWG experts are expected to be present
· Contribution submission deadline: 23:59 CET, 11 Dec 2020

	Telco#17 (Topic: ITT4RT, Date: 20 Jan 2021, Time 15:00-17:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 1 described below)

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below)
· Contribution submission deadline: 23:59 CET, 15 Jan 2020

	SA4#112e (1-10 Feb 2021, Online Meeting)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives (according to Phase 1 described below)
· Agree on CRs or draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 1 described below) 

· Schedule telcos as needed to ensure consistent progress

	Telco#18 (Topic: ITT4RT, Date: 24 Feb 2021, Time 16:00-18:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 2 described below)

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 2 described below)

· Special powers granted to agree a CR to TS 26.114: Produce S4-210316: CR 26.114-0514 Video Support for ITT4RT by end of telco on March 3rd
· Contribution submission deadline: 23:59 CET, 19 Feb 2021

	Telco#19 (Topic: ITT4RT, Date: 3 Mar 2021, Time 6:00-8:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 2 described below)

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 2 described below)

· Special powers granted to agree a CR to TS 26.114: Produce S4-210316: CR 26.114-0514 Video Support for ITT4RT by end of telco on March 3rd

· Contribution submission deadline: 23:59 CET, 26 Feb 2021

	Telco#20 (Topic: ITT4RT, Date: 17 Mar 2021, Time 6:00-8:00 CET, Host: Intel)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 2 described below)

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 2 described below)
· Contribution submission deadline: 23:59 CET, 12 Mar 2021

	Telco#21 (Topic: ITT4RT, Date: 24 Mar 2021, Time 16:00-18:00 CET, Host: Intel) (joint telco with FS_FLUS_NBMP study item)
	· Update permanent document to include use cases, architecture / call flows, requirements, potential solutions, and working assumptions (according to Phase 2 described below)

· Agree on draft CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 2 described below)
· Contribution submission deadline: 23:59 CET, 19 Mar 2021

	SA#91e (18-29 Mar 2021, Online)
	· Approval of CRs to TS 26.114 and TS 26.223

	SA4#113e (6-14 Apr 2021, Online)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives (according to Phase 2 described below)

· Agree on CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 2 described below)

· Schedule telcos as needed to ensure consistent progress

	
	· 
· 
· 

	SA4#114e (19-28 May 2021, Online)
	· Updates of time plan as found necessary

· Update permanent document to keep track of potential solutions and working assumptions addressing work item objectives (according to Phase 2 described below)

· Agree on CRs to TS 26.114 and TS 26.223 addressing the work item objectives (according to Phase 2 described below)

· Schedule telcos as needed to ensure consistent progress

	SA#92e (15-21 June 2021, Online)
	· Approval of CRs to TS 26.114 and TS 26.223

· WI Completion


4 Agreed Work Phases (starting from SA4#110e)

As agreed in S4-201202 during SA4#110e, a phased approach shall be pursued toward normatively introducing ITT4RT functionalities into the impacted specifications (i.e., TS 26.114 and TS 26.223) via CRs as follows:

Phase 1 
Start Date: By end of SA4#110e.

Target completion date: By end of SA4#112.
Goal: Develop a basic real-time 360-degree video and limited support for immersive voice/audio delivery framework in TS 26.114 with

a. Recommendations of audio and video codec configurations (e.g., profile, level, and encoding constraints of EVS, HEVC, AVC as applicable) to deliver high quality VR experiences

b. Constraints on media elementary streams and RTP encapsulation formats (including those for viewport-independent delivery)
c. Recommendations of SDP configurations for negotiating of immersive video and voice/audio capabilities. 

d. Use of omnidirectional video specific Supplemental Enhancement Information (SEI) messages for carriage of metadata required for rendering of the omnidirectional video

e. An appropriate signalling mechanism, e.g., RTP/RTCP-based, for indication of viewport information to enable viewport-dependent media processing and delivery 
f. Signaling of camera calibration parameters
g. SDP signaling of overlays and still background.

New input into the permanent document will be considered during Phase 1, but will be de-prioritized against the CRs fulfilling the criteria above. 

Relevant potential solutions for the immersive video have been documented in the permanent document as follows. 

· Sections 6.1 and 8: Basic immersive video functionality (i.e., viewport-independent), SDP negotiation framework, elementary stream and RTP encapsulation formats, video codec configurations
· Sections 6.1, 9.1-9.6, 9.12: RTCP-based viewport information signaling and SDP negotiation framework for viewport-dependent processing
· Section 6.2: Signaling of camera calibration parameters

· Sections 6.3 and 6.4: SDP-based solution for signaling of overlays and still background
It is expected that these solutions will be the basis of the CRs on immersive video, but other technical solutions may also be considered toward (i) updating the permanent document, (ii) inclusion as part of CR(s).

Since the IVAS codec cannot be finalized in the Rel-17 timeframe, a solution should be specified providing only limited support for immersive voice/audio using the EVS codec based on multi-mono EVS coding (requires characterization), and also based on mono EVS coding as fallback (which is already fully characterized). Such a solution has not yet been documented in the PD, so this is an item requiring urgent progress. It is essential that this is done and normative specification in TS 26.114 is completed during Phase 1. If however, the solution for limited immersive voice/audio support cannot be completed during Phase 1, it shall be moved into Phase 2 as discussed below. In this case, the agreements on the basic 360-degree video solution shall be kept in draft CR(s) during Phase 1, and official CR agreements will be postponed until the start of Phase 2. 
No further new use cases and requirements will be considered, i.e., use cases and requirements will essentially be technically frozen following SA4#111e. Only possible clarifications or minor technical updates to the existing use cases and requirements will be considered.

Phase 2 
Start Date: End of SA4#112. 

Target completion date: By end of SA4#114, but could be extended until end of Rel-17 if necessary.
If the limited immersive voice/audio support as described above cannot be finalized during Phase 1, this work shall be a high priority item for Phase 2 to be completed by the end of Rel-17. At a minimum, limited immersive voice/audio support shall be based on mono EVS coding, which is already characterized. However, the work target is to enable limited immersive speech/audio support based on multi-mono EVS, and to also carry out the associated quality / performance characterization for dual-mono EVS.
Goals for Video Support: Develop a more enhanced real-time 360-degree video delivery framework in TS 26.114 based on the following potential solutions in the permanent document

· Section 9.7: Viewport margins

· Section 9.8: QoE metrics around motion to high quality delay and other relevant metrics reporting functionality

· Section 9.9: Alternative viewport information signaling using WebRTC data channel 
· Section 9.10: Viewport sharing and following
· Section 10: Overlays using scene description
· Section 6.5: Network-based stitching through use of NBMP

· Evaluation of RTP-based signaling of SEI message information as an alternative to bitstream signaling.
· Any other new features adopted in the permanent document during Phase 1
It is expected that any CR(s) toward TS 26.223 will also be considered during this phase.
It is the goal that official CR agreements will take place starting at the time when both a basic 360-degree video solution and limited immersive voice/audio support can be introduced into TS 26.114 and TS 26.223. But, if the minimum required limited immersive voice/video support (i.e., based on mono-EVS coding) feature cannot be completed by the end of Phase 1, the official CR agreements on the 360-degree video solution shall proceed.  When IVAS is complete, the expectation is that full support for immersive voice/audio will be added, but this is likely to happen in a later release as part of a different work item.

No new input into the permanent document will be considered during Phase 2. In the meantime, the PD content may be further refined with editorial improvements and technical clarifications and ideally published as a new 3GPP technical report (like it was done for MMCMH before). 
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