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1. [bookmark: _Toc504713888]Introduction
ITT4RT enhances the multimedia telephony service with immersive capabilities. It allows participants in a multimedia conference/telepresence session to contribute or consume the scene in an immersive way, e.g. by using an HMD. 
As the number of participants increases and the shared objects in the scene increases, the complexity of the scene will also increase. Proposer tools to describe these scenes is to use a proper scene description solution. A scene description solution will allow for a flexible and robust composition of a scene. 
The solution will support 360 backgrounds, 2D and 3D overlays that can be flexibly position in the scene, 3D avatars of participants, and much more. The overhead of parsing and interpreting the scene description is minimal and can be compared to that of parsing an HTML5 page. 
1. Proposed changes
X.6.8  ITT4RT Scene Description
X.6.8.1  General
An ITT4RT session may use the MPEG Scene Description [X] to define the composition of the immersive conference/telepresence scene. 
ITT4RT clients supporting scene description have the following requirements:
· An ITT4RT-RX client shall support the MPEG scene description [x] with at least the following extensions:
· MPEG_Media extension with support for real-time media streams
· MPEG_buffer_circular and MPEG_accessor_time
· An ITT4RT-TX client may offer a scene description for the conferencing/telepresence session as the initial description of the scene. 
· An ITT4RT-TX client may add one or more nodes to the scene and provide the content for these. 
· All ITT4RT clients shall support scene updates.
If scene description is supported, a designated party in the conference, e.g. the ITT4RT MRF, shall offer the usage of scene description and provide the initial scene description to all ITT4RT clients in the session. 
X.6.8.2  SDP Signaling
If scene description is support, a WebRTC data channel based on SCTP/DTLS/UDP shall be used to transport the scene description and its updates. An application media session shall be used with the protocol identifier UDP/DTLS/SCTP with the subprotocol being “mpeg-sd” for scene description information.
An example is shown below:
   m=application 52718 UDP/DTLS/SCTP webrtc-datachannel
   a=sctp-port:5000
   a=fingerprint:SHA-1       4A:AD:B9:B1:3F:82:18:3B:54:02:12:DF:3E:5D:49:6B:19
   a=tls-id: abc3de65cddef001be82
   a=dcmap:0 subprotocol="mpeg-sd"
   a=setup:passive
   a=connection:new
   a=mime-type:model/gltf+json
   a=nodes-owned: node12,node13,node14
X.6.8.3  Referencing Media Streams
The scene description references media streams from the conferencing session that are used as components of nodes in the scene. An example could be a video stream of a conference participant that is to be displayed in a rectangular region in the 3D scene. The following URI format shall be used for this purpose:
url=”rtp://” fqdn_or_ip “/” call_id “/” ssrc “/” mid
where fqdn_or_ip represent the domain name or ip address of the MRF or SIP proxy that manages the call. If none is used, it represents the domain name or ip address of the SIP address of the host of the call. call_id provides a unique identifier for the current call or conference. ssrc represents the synchronization source of the owner/sending participant of the media stream. Finally, mid represents media session identifier as provided in the SDP. 
X.6.8.4  Processing
In a scene, node names shall be unique and shall be declared in the SDP to ensure there are no naming conflicts in nodes provided by different parties in a call. Nodes in the scene description may reference external media streams, such as other media streams that are declared in the SDP. 
An ITT4RT-RX may mask nodes from certain parties in the rendering process, e.g. based on user input.
The ITT4RT MRF is by default the owner of the master scene graph, i.e. the one that sets the coordinate system and in which all other nodes are composited. It is also the one that defines the main camera of the scene. 
Overlays can be 2D or 3D objects that are placed within the scene. The geometry of the overlay and its texture are defined by the node that corresponds to that overlay object. A simple example is a set of slides that are played in a rectangular area that is shown inside the VR scene. In this case, the geometry will be a rectangle and the texture might be coming from a video media stream. The rectangle is placed in the scene. For viewport-dependent overlays, the position of the rectangle is locked to the camera direction. 
X.6.8.5  Scene Description Data Channel
I 
The following restrictions may apply:
· the channel may use the reliable message transmission mode of SCTP
· the channel may use the in-order message delivery mode of SCTP
· The channel label may be set to ‘sd’ for a complete scene description message or ‘sd-update’ for a scene description update message
· The payload protocol may be set to ‘3gpp-sd’
· The priority field may be set to 1024 for highest priority
The message payload shall be a JSON formatted string in UTF-8 format that carries either the scene description document in glTF 2.0 format or the update commands.
X.6.8.6  Scene Updates
Scene updates are required to signal changes to the scene and share them among all participants. Each participant is only allowed to modify scene graph nodes that it has ownership of (and their child nodes). This implies that the ITT4RT MRF has ownership of the full scene and may modify all nodes of the scene as it owns the root node.
Participants may join and leave the call at will and they may also decide to share or un-share overlay content during the lifetime of the ITT4RT session. These operations are supported through the ability of the participants to create new scene graph nodes and to remove scene graph nodes.
The JSON Patch protocol as specified in [1] shall be used for signaling scene graph updates. Each update operation shall consist of a JSON Patch document, where all update operations are considered as a single timed transaction. All update operations of a transaction shall be executed successfully for an update operation to be considered successful. 

After successfully performing an update operation, the resulting scene graph shall be consistent, valid, and all references shall be correct. Since glTF 2.0 uses the order of elements for referencing, particular care should be used with update operations that change the order of elements in the graph, such as move and remove operations. The client shall update all references after every successful update operation. 
Scene Update documents are carried using the scene description data channel and they are identified by using the label ‘sd-update’.
1. Proposal
We propose to adopt the content of section 2 as the baseline for the definition of scene description for ITT4RT and to start work on a corresponding draft CR.
1. References
[1]		ISO/IEC 23090-14, Scene Description for MPEG Media
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