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1 Introduction

We propose to include the use case and gap analysis presented below in the ITT4RT permanent document.
2 Permanent Document Input
1 Use Cases

[Ed. Note: Could include potential use-case-specific requirements.]

[Ed. Note: The following use case related aspects were agreed in principle at SA4#102, and were expected to be formulated as use case descriptions in the future:

1) Multiple single-user participants are allowed. Communications between the single users can be conventional MTSI/Telepresence communications. MMCMH could be used, and if that is used, then media data can be transmitted in separate media streams, and the layout of different participants is up to the client application/implementation.

2) One 360 camera per location in multi-party conference scenarios involving multiple physical locations are allowed.
3) Both in-camera stitching and network-based stitching are allowed.]
The use case aims to enable immersive experience for remote terminals joining teleconferencing and telepresence sessions, 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. Furthermore, 

1) Multiple single-user participants are allowed. Communications between the single users can be conventional MTSI/Telepresence communications. MSMTSI could be used, and if that is used, then media data can be transmitted in separate media streams, and the layout of different participants is up to the client application/implementation.

2) One 360 camera per location in multi-party conference scenarios involving multiple physical locations are allowed.
3) Both in-camera stitching and network-based stitching are allowed. In case of camera stitching, stitched immersive video is sent from the conference room to the conferencing server (e.g., MSMTSI MRF or any other media gateway) and then from the conferencing server to the remote participants. If this is a one-to-one conversational session between the conferencing room and the remote participant, a media gateway in the middle may not be necessary. In case of network-based stitching, different 2D captures are sent from the conference room to the conferencing server and the conferencing server performs decoding, stitching, and re-encoding to produce the immersive video, which is then distributed to the remote participants. 
2 Requirements

It is recommended that MTSI and IMS Telepresence endpoints support codec, protocol and transport capabilities relevant for encoding, delivery and consumption of immersive speech/audio and immersive video.
3 Architecture

TBD [Ed. Note: Could include call flows as appropriate.]

The current MTSI service architecture depicted in Figure 4.1 of TS 26.114 is applicable for immersive teleconferencing. No further architectural gaps are identified.
In terms of the reuse of existing MTSI functionality, the following may be observed:

1-   For in-camera stitching, stitched immersive video is sent from the conferencing room to the conferencing server (e.g., MSMTSI MRF) or directly to the remote participant (e.g., one-to-one conversation) in one or more RTP streams (e.g., established via SDP). Multiple RTP streams may be used in case tile or sub-picture based delivery optimization is in use.
2-   For network-based stitching, multiple RTP streams are established (e.g., via SDP, using MSMTSI) between the conferencing server and conference room, each of which carries a particular 2D capture. These RTP streams are then sent from the conference room to the conferencing server and the conferencing server performs decoding, stitching, and re-encoding to produce one or more RTP streams containing the immersive video, which are then distributed to the remote participants (e.g., again via MSMTSI). Multiple RTP streams may be used for the immersive video in case tile or sub-picture based delivery optimization is in use.
4 Potential Solutions

4.1
Potential Solutions for Immersive Video

Figure 1 provides an overview of a possible receiver architecture that reconstructs the spherical video in an MTSI or IMS Telepresence UE. Note that this figure does not represent an actual implementation, but a logical set of receiver functions. Based on one or more received RTP media streams, the UE parses, possibly decrypts and feeds the elementary stream to the HEVC decoder. The HEVC decoder obtains the decoder output signal, referred to as the "texture", as well as the decoder metadata. The Decoder Metadata contains the Supplemental Information Enhancement (SEI) messages, i.e., information carried in the omnidirectional video specific SEI messages, to be used in the rendering phase. In particular, the Decoder Metadata may be used by the Texture-to-Sphere Mapping function to generate a spherical video (or part thereof) based on the decoded output signal, i.e., the texture. The viewport is then generated from the spherical video signal (or part thereof) by taking into account the viewport position information from sensors, display characteristics as well as possibly other metadata such as initial viewport information.
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Figure 1: Potential receiver architecture for VR support over MTSI and IMS Telepresence

For 360 degree video, the potential solutions can consider the following principles:

-
The RTP stream would contain an HEVC bitstream with omnidirectional video specific SEI messages. In particular, the omnidirectional video specific SEI messages as defined in ISO/IEC 23008-2 [X1] may be present.

-
The video elementary stream(s) may be encoded following the requirements in the Omnidirectional Media Format (OMAF) specification ISO/IEC 23090-2 [X2], clause 10.1.2.2.

Relevant SEI messages contained in the elementary stream(s) with decoder rendering metadata may include the following information as per ISO/IEC 23008-2 [X1]:
-
Region-wise packing information, e.g., carrying region-wise packing format indication and also any coverage restrictions

-
Projection mapping information, indicating the projection format in use, e.g., Equi-rectangular projection (ERP) or Cubemap projection (CMP)
-
Padding, indicating whether there is padding or guard band in the packed picture
-
Frame packing arrangement, indicating the frame packing format for stereoscopic content

-
Content pre-rotation information, indicating the amount of sphere rotation, if any, applied to the sphere signal before projection and region-wise packing at the encoder side
The output signal, i.e., the decoded picture or "texture", is then rendered using the Decoder Metadata information contained in relevant SEI messages contained in the video elementary streams. The Decoder Metadata is used when performing rendering operations such as region-wise unpacking, projection de-mapping and rotation toward creating spherical content for each eye.

Viewport-dependent processing could be supported for both point-to-point conversational sessions and multiparty conferencing scenarios and be achieved by sending from the MTSI receiver RTCP feedback or RTP header extension messages with the desired viewport information and then encoding and sending the corresponding viewport by the MTSI sender or by the media gateway, e.g., MRF. This is expected to deliver resolutions higher than the viewport independent approach for the desired viewport. The media formats for tiling and sub-picture coding as described in the viewport-dependent profile of OMAF in ISO/IEC 23090-2 [X2] etc. are not relevant for the 5G conversational setting. Instead, viewport-dependent processing based on tiling and sub-picture coding could be realized via RTP/RTCP based protocols that are supported by MTSI and IMS-based telepresence.
OMAF video profiles specified in ISO/IEC 23090-2 [X2] are based on HEVC Main 10 Profile, Main Tier, Level 5.1 in order to deliver high quality VR experiences. In the meantime, MTSI in TS 26.114 [X3] recommends H.265 (HEVC) Main Profile, Main Tier, Level 3.1 for video, and IMS telepresence in TS 26.223 [X4] recommends H.265 (HEVC) Main Profile, Main Tier, Level 4.1 for video.

For achieving video quality required by VR services, it may be recommended that the video codecs for VR support in MTSI and IMS telepresence are aligned with OMAF and/or TS 26.118 [X5]. It is expected that both MTSI client and MTSI gateway codec requirements are aligned with these recommended video codec requirements for VR support. It is not expected that the mechanisms for session setup and negotiation would be different because of this changed requirement on video codecs.

With regards to the negotiation of SEI messages for carriage of decoder rendering metadata, procedures specified in IETF RFC 7798 [X6] on the RTP payload format for HEVC may be reused. In particular, RFC 7798 can allow exposing SEI messages related to decoder rendering metadata for omnidirectional media in the SDP using the 'sprop-sei' parameter, which allows to convey one or more SEI messages that describe bitstream characteristics. When present, a decoder can rely on the bitstream characteristics that are described in the SEI messages for the entire duration of the session. Intentionally, RFC 7798 does not list an applicable or inapplicable SEI messages to be listed as part of this parameter, so the newly defined SEI messages for omnidirectional media in ISO/IEC 23008-2 can be signalled. It is expected that both MTSI clients and MTSI gateways support RTP payload formats for VR support.

For most one-to-one video telephony and multi-party video conferencing scenarios, it is expected that support of the following omnidirectional video specific SEI messages would be sufficient:
1) the equirectangular projection SEI message,
2) the cubemap projection SEI message,
3) the sphere rotation SEI message, and
4) the region-wise packing SEI message.
For stereoscopic video support, in either one-to-one video telephony scenarios or multi-party video conferencing scenarios, support of a subset of the frame packing arrangement SEI message as in ISO/IEC 23090-2 [X2] is also needed.

5 Working Assumptions

TBD]
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