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1. Introduction
This contribution proposes to generalize the concept of Available Visualization Space to a trackable related to Augmented Reality (AR) anchor of an XR scene. The Available Visualization Space format of section 6.2.4 is updated accordingly.

2. Reason for Change
An Available Visualization Space has been defined in section 6.2.4 to ensure that virtual objects will fit in a volume, free of obstacles, in the user’s real environment.
A single Available Visualization Space object is currently defined. The positioning of the related volume (either cuboid or sphere) is not explicitly specified. There is a reference to an OpenXR coordinate system, but the related XR space is not provided.
The spatial relationship between a virtual scene and the user’s real environment is ensured through the definition of trackable and Augmented reality (AR) anchor objects.
As detailed in the contribution S4-240142 on Trackable Pose information format, an AR experience may require anchoring dedicated virtual content at several places of the user’s real environment. For each anchoring place, this concept of Available Visualization Space is relevant to avoid that the virtual objects to be occluding other real objects in the scene.
The device types supporting the SD-Rendering-glTF-Ext2 profile for the scene processing capabilities are able to retrieve the anchor-related information to properly configure the XR Runtime for the detection and the tracking of the trackables related to the anchors.
Several types of trackables may be supported, as, for example, those defined in the MPEG_anchor extension of MPEG-I Scene Description:
· TRACKABLE_FLOOR, corresponding to a horizontal flat surface considered to be on the floor of the XR scene
· TRACKABLE_VIEWER, corresponding to the viewer’s pose
· TRACKABLE_CONTROLLER, corresponding to one of the active controller (e.g., grip, aim, palm)
· TRACKABLE_PLANE, corresponding to a flat horizontal or vertical surface
· TRACKABLE_MARKER_2D, corresponding to a 2D image
· TRACKABLE_MARKER_3D, corresponding to a 3D object
· TRACKABLE_GEO, corresponding to geospatial coordinates
· TRACKABLE_APPLICATION, corresponding to application-defined trackable (e.g., proprietary spatial anchors)

It is therefore proposed to generalize the concept of Available Visualization Space by associating an Available Visualization Space to a trackable related to AR anchor of an XR scene.
The XR space of the trackable is added to the format to define in which system coordinates the Available Visualization Space is expressed.
A dedicated Available Visualization Spaces format may be defined (option 1) or the Available Visualization Space format may be merged into the Trackable pose information format defined in the contribution S4-240142 (option 2 with inclusion of the existing semantics for the Available Visualization Space highlighted in green).

3. Proposal
It is proposed to agree either the option 1 or option 2 changes to 3GPP TS 26.119. 

[bookmark: _Hlk61529092]* * * Option 1 Changes * * * *
[bookmark: _Toc151122907]6.2.4	Available Visualization Spaces format
The XR Application may define a three-dimensional spaces within the user’s real-word space that is are suitable for rendering virtual objects called the Available Visualization Spaces. An Available Visualization Space is associated to a trackable related to AR anchor of an XR scene. This space corresponds to a volume, free of obstacles, around the trackable in the user’s real environment in which virtual objects can be inserted without occluding other real objects in the scene. Such a space is defined with a shape which is either cube or sphere with the corresponding size and coordinates. In the case that the virtual scene is rendered by a remote entity (e.g. split rendering), this these Available Visualization Spaces may be transmitted to this remote entity so that the composed AR objects remain within each of the defined Available Visualization Spaces. The method of calculating the an Available Visualization Space is out of the scope of this document. 
The content of the availableVisualizationSpaces type shall follow the format defined in Table 6.2.4-1.
Table 6.2.4-1 – Available Visualization Spaces
	Name
	Type
	Cardinality
	Description

	availableVisualizationSpaces
	Object
	0..n1
	An array of objects defining the coordinate of the available visualization spaces.

	  trackableSpaceId
	number
	0..1
	An identifier for the XR space in which the available visualization space is expressed. It corresponds to the XR space of the trackable.
The set of XR spaces are agreed on at the setup of the session.
The set of XR spaces is negotiated as part of the configuration.

	  cuboid
	Object
	0..1*
	The available visualization space in form of cuboid

	    x
	float
	1
	Offset of the available visualization space starting point in the x direction based on the trackable spaceIdias defined by the Open XR coordinate system in meters. 
The value is in meters.

	    y
	float
	1
	Offset of the available visualization space starting point in the y direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	    z
	float
	1
	Offset of the available visualization space starting point in the z direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	    width
	float
	1
	The width of available visualization space in the x direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	    height
	float
	1
	The height of available visualization space in the y direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	    depth
	float
	1
	The depth of available visualization space in the z direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	  sphere
	Object
	0..1*
	The available visualization space in form of cuboid

	    x
	float
	1
	Offset of the available visualization space center in the x direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	    y
	float
	1
	Offset of the available visualization space center in the y direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	    z
	float
	1
	Offset of the available visualization space center in the z direction based on the trackable spaceIdas defined by the Open XR coordinate system. 
The value is in meters.

	    radius
	float
	1
	The radius of available visualization space as defined by the Open XR coordinate system.
The value is in meters.

	*Only one of cuboid or sphere object shall exists.



With this these Available Visualization Spaces, a user may for instance avoid the virtual objects to be occluding other real objects in the scene, e.g. TV sets, people, etc., since an AR experience is achieved by the integration of visual objects into the user environment.
* * * End of Option 1 Changes * * * *

* * * Option 2 Changes * * * *
6.2.4	Trackable Pose Information FormatAvailable Visualization Space format
The trackable pose information is described by the trackablePoseInfo object.
For each predicted time, a trackablePoseInfo object provides the poses of the trackables of the Augmented Reality (AR) anchors used to insert virtual objects at several locations in the user’s real environment.
Each predicted pose provides an identifier to the XR space of that trackable and an identifier to a base space in which the pose is expressed.
For each trackable, the XR Application may define a three-dimensional space within the user’s real-word space that is suitable for rendering virtual objects called the Available Visualization Space. This space corresponds to a volume, free of obstacles, around the trackable in the user’s real environment in which virtual objects can be inserted without occluding other real objects in the scene. Such a space is defined with a shape which is either cube or sphere with the corresponding size and coordinates. The method of calculating an Available Visualization Space is out of the scope of this document. 

The structure and the attributes of the trackablePoseInfo object are defined in Table xxx
Table xxx –Trackable Pose Information Format
	Name
	Type
	Cardinality
	Description

	trackablePoseInfo
	Object
	1..n
	An array of trackable pose information objects, each corresponding to a predicted time.

		predictedTime
	number
	1..1
	The time for which the current trackable poses are predicted.

		trackablePoses
	Object
	1..n
	An array that provides a list of the poses associated with every trackable.

			baseSpaceId
	number
	1..1
	An identifier for the XR base space in which the trackable poses are expressed. The set of XR spaces are agreed on at the setup of the session.
The set of XR spaces is negotiated as part of the configuration.

			trackableSpaceId
	number
	1..1
	A unique identifier of the XR space of the trackable that was agreed upon during session setup.

			pose
	Object
	1..1
	An object that carries the pose information for the trackable.

				orientation
	Object
	1..1
	Represents the orientation of the trackable pose as a quaternion based on the base space.

					x
	number
	1..1
	Provides the x coordinate of the quaternion.

					y
	number
	1..1
	Provides the y coordinate of the quaternion.

					z
	number
	1..1
	Provides the z coordinate of the quaternion.

					w
	number
	1..1
	Provides the w coordinate of the quaternion.

				position
	Object
	0..1
	Represents the position of the trackable pose based on the base space.

					x
	number
	1..1
	Provides the x coordinate of the position vector.

					y
	number
	1..1
	Provides the y coordinate of the position vector.

					z
	number
	1..1
	Provides the z coordinate of the position vector.

			confidence
	number
	0..1
	This optional parameter provides a confidence score that reflects the probability for this pose prediction to be correct. The confidence can take a value between 0 and 1.
If not provided by the XR runtime, this field may be estimated or omitted. 

	      availableVisualizationSpace
	Object
	0..1
	An object defining the coordinate of the available visualization space.

	         Cuboid
	Object
	0..1*
	The available visualization space in form of cuboid

	            X
	float
	1
	Offset of the available visualization space starting point in the x direction based on the trackable spaceId
The value is in meters.

	           Y
	float
	1
	Offset of the available visualization space starting point in the y direction based on the trackable spaceId. 
The value is in meters.

	             Z
	float
	1
	Offset of the available visualization space starting point in the z direction based on the trackable spaceId. 
The value is in meters.

	            Width
	float
	1
	The width of available visualization space in the x direction based on the trackable spaceId. 
The value is in meters.

	           Height
	float
	1
	The height of available visualization space in the y direction based on the trackable spaceId. 
The value is in meters.

	           Depth
	float
	1
	The depth of available visualization space in the z direction based on the trackable spaceId. 
The value is in meters.

	      Sphere
	Object
	0..1*
	The available visualization space in form of cuboid

	          X
	float
	1
	Offset of the available visualization space center in the x direction based on the trackable spaceId. 
The value is in meters.

	          Y
	float
	1
	Offset of the available visualization space center in the y direction based on the trackable spaceId. 
The value is in meters.

	          Z
	float
	1
	Offset of the available visualization space center in the z direction based on the trackable spaceId. 
The value is in meters.

	         Radius
	float
	1
	The radius of available visualization space.
The value is in meters.

	    *Only one of cuboid or sphere object shall exists.
	
	
	


The XR Application may define a three-dimensional space within the user’s real-word space that is suitable for rendering virtual objects called the Available Visualization Space. Such a space is defined with a shape which is either cube or sphere with the corresponding size and coordinates. In the case that the virtual scene is rendered by a remote entity (e.g. split rendering), this Available Visualization Space may be transmitted to this remote entity so that the composed AR objects remain within the defined Available Visualization Space. The method of calculating the Available Visualization Space is out of the scope of this document. 
The content of the availableVisualizationSpace type shall follow the format defined in Table 6.2.4-1.
Table 6.2.4-1 – Available Visualization Space
	Name
	Type
	Cardinality
	Description

	availableVisualizationSpace
	Object
	0..1
	An object defining the coordinate of the available visualization space.

	  Cuboid
	Object
	0..1*
	The available visualization space in form of cuboid

	    x
	float
	1
	Offset of the available visualization space starting point in the x direction ias defined by the Open XR coordinate system in meters. 
The value is in meters.

	    Y
	float
	1
	Offset of the available visualization space starting point in the y direction as defined by the Open XR coordinate system. 
The value is in meters.

	    Z
	float
	1
	Offset of the available visualization space starting point in the z direction as defined by the Open XR coordinate system. 
The value is in meters.

	    Width
	float
	1
	The width of available visualization space in the x direction as defined by the Open XR coordinate system. 
The value is in meters.

	    Height
	float
	1
	The height of available visualization space in the y direction as defined by the Open XR coordinate system. 
The value is in meters.

	    Depth
	float
	1
	The depth of available visualization space in the z direction as defined by the Open XR coordinate system. 
The value is in meters.

	  Sphere
	Object
	0..1*
	The available visualization space in form of cuboid

	    x
	float
	1
	Offset of the available visualization space center in the x direction as defined by the Open XR coordinate system. 
The value is in meters.

	    Y
	float
	1
	Offset of the available visualization space center in the y direction as defined by the Open XR coordinate system. 
The value is in meters.

	    Z
	float
	1
	Offset of the available visualization space center in the z direction as defined by the Open XR coordinate system. 
The value is in meters.

	    Radius
	float
	1
	The radius of available visualization space as defined by the Open XR coordinate system.
The value is in meters.

	*Only one of cuboid or sphere object shall exists.



With this Available Visualization Space, a user may for instance avoid the virtual objects to be occluding other real objects in the scene, e.g. TV sets, people, etc., since an AR experience is achieved by the integration of visual objects into the user environment.

* * * End of Option 2 Changes * * * *

