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1. Introduction

Split Rendering, by definition, splits the rendering operation between a powerful edge server and a relatively resource constrained “client”.
 In the current version of TS 26.565, only the simplest case of split rendering is considered. In this simple case, the server does most of the rendering operations and transmits the rendered frame to the UE which displays the rendered frame possibly after pose correction. We believe this simple case, while useful for low end devices, does not utilize the resources available at a typical UE. Currently, available UEs have sizeable rendering resources which can be leveraged to substantially improve the QoE of a split rendering session, especially in sub-optimal network conditions. To leverage these resources, the split rendering client should do rendering operations in addition to pose correction. A simple approach towards that is rendering some objects of a scene at the split rendering client. This will allow the QoE of a split rendering session to be maintained in sub optimal conditions, for example, when motion-to-render-to-photon latency is high. User interface elements and interaction elements close to a user can be more latency sensitive, it may be more optimal to do rendering of  objects associated with these elements at the client. An application provider can decide which objects in a scene are optimal for rendering at the SRC and may indicate that by sharing a scene graph with the SRS and SRC. The Application service provider may provide only assets related to objects that are identified as worth rendering at the SRC to the SRC. 
This approach of adapting the split rendering session can be used in synergy with codec level rate control of the rendered media. We propose to use the format conformant data channel messages for SRS and SRC adapt where rendering of objects in a scene should be done. 


[bookmark: _Toc143758561]Start of Change 1
8.4.2.2	 Split Rendering Configuration Format
The session configuration information shall be in JSON format. It shall have the following format:
	Name
	Type
	Cardinality
	Description

	[bookmark: MCCQCTEMPBM_00000159]renderingFlags
	Array(SR_CONFIG_FLAGS)
	0..1
	Provides a set of flags to activate/deactivate selected rendering functions. The defined SR_CONFIG_FLAGS are:
· [bookmark: MCCQCTEMPBM_00000157]FLAG_ALPHA_BLENDING
· [bookmark: MCCQCTEMPBM_00000158]FLAG_DEPTH_COMPOSITION
· FLAG_EYE_GAZE_TRACKING
· FLAG_ADAPTIVE_SPLIT_RENDERING

	splitRenderingProfile
	array(URI)
	0..1
	A list of supported split-rendering profile identifiers on the UE. The profile identifiers are listed in Annex C for each profile.

	spaceConfiguration
	Object
	0..1
	The space configuration is typically sent by the split rendering server to the split rendering client. Upon reception of this information, the SR client uses this information to create the reference and action spaces as well as to agree on common identifiers for the XR spaces.

	   referenceSpaces
	Array
	0..1
	An array of reference spaces and their identifiers.

	        id
	number
	1..1
	A unique identifier of the XR space in the context of the split rendering session.

	        refSpace
	enum
	1..1
	One of the defined reference spaces in OpenXR. These may be: XR_REFERENCE_SPACE_TYPE_VIEW, XR_REFERENCE_SPACE_TYPE_LOCAL, or XR_REFERENCE_SPACE_TYPE_STAGE.

	   actionSpaces
	Array
	0..1
	An array of action spaces that need to be defined by the split rendering client in the XR session. 

	        id
	number
	1..1
	A unique identifier of the XR space in the context of the split rendering session.

	        actionId
	number
	1..1
	Provides the unique identifier of the action.

	        subactionPath
	string
	1..1
	The subaction path identifies the action, which can then be mapped by the XR runtime to user input modalities.

	        initialPose
	Pose
	0..1
	Provides the initial pose of the new XR space’s origin.

	viewConfiguration
	Object
	0..1
	Conveys the view configuration that is configured for the XR session.

	        type
	Enum 
	1..1
	The type indicates the view configuration. Defined values are MONO and STEREO. Other values may be added.

	        width
	number
	1..1
	The recommended width of the swapchain image.

	        height
	number
	1..1
	The recommended height of the swapchain image.

	        compositionLayer
	string
	1..1
	An identifier of the selected composition layer.

	        minPoseInterval
	number
	0..1
	The minimum time interval between two consecutive pose information instances sent to the network, in milliseconds.

		fovs
	Array
	0..1
	An array that provides a list of the field of views (FoV) associated with each view.

			fov
	Object
	1..n
	Indicates the four sides of the field of view used for the projection of the corresponding XR view.
The number of views n is determined by the type enum of the viewConfiguration. Both the viewPoses in the Pose Format and the fovs arrays shall be ordered in a consistent way (i.e., a same index can be used to retrieve the view pose and the related FoV information).

				angleLeft
	number
	1..1
	The angle of the left side of the field of view. For a symmetric field of view this value is negative.

				angleRight
	number
	1..1
	The angle of the right side of the field of view.

				angleUp
	number
	1..1
	The angle of the top part of the field of view.

				angleDown
	number
	1..1
	The angle of the bottom part of the field of view. For a symmetric field of view this value is negative.

	        environmentBlendMode
	enum
	1..1
	The type indicates the environment blend mode configuration. Defined values are OPAQUE, ADDITIVE and ALPHA_BLEND. Other values may be added.

	actionConfiguration
	Array
	0..1
	This contains a list of the actions that are to be defined by the SR client.

	        action
	Object
	1..n
	A definition of a single action object.

	        id
	number
	1..1
	A unique identifier of the action.

	       actionType
	enum
	1..1
	The type of the action state. This can be a Boolean, float, vector2, pose, vibration output, etc.

	       subactionPaths
	string
	1..n
	An array of subaction paths associated with this action. The split rendering client will provide the state of all defined sub-action paths.

	renderingSplit
	Object
	1,.1
	A JSON object identifying objects to be rendered and where they are to be rendered (SRS or SRC), for example, as a dictionary with keys “SRS” and “SRC” and lists of object indices from  a scene description or a scene graph 

	extraConfigurations
	Object

	0..1
	A placeholder for addition configuration information.



End of Change 1

Start of Change 2

[bookmark: _Toc152689706][bookmark: MCCQCTEMPBM_00000061]C.X Adaptive Split Rendering Profile
C.X.1 Introduction
This profile defines requirements for SRS and SRC to support Adaptive Split Rendering (ASR). ASR enables: 
· SRC to render some objects of a scene locally.
· The rendering split to be adapted between an SRS and SRC during a session.
The adaptation may be triggered by either the SRS or the SRC to maintain a consistent QoE of the SR session. The triggers could be, for example, channel conditions, SRC or SRS condition, application or application provider defined. 
To use ASR Profile:
· The rendering flag FLAG_ADAPTIVE_SPLIT_RENDERING shall be set in the SR configuration described in clause 8.4.2.2. 
· The SRS and SRC shall agree on the rendering split during session negotiation, for example, in Step 5 of the procedure in clause 5.2.1.2
· The SRS and SRC should share a scene description resource.  
Note: The Application Service Provider may provide the scene description resource to the SRS and SRC, for example, via RTC-8 to SRC and via RTC-2 to SRS.
The final composition of a frame from media received from the SRS and locally rendered objects depends on the application logic.  
[bookmark: _Toc152689707][bookmark: MCCQCTEMPBM_00000062]C.X.2	 SRC Capabilities
[bookmark: _Toc152689708][bookmark: MCCQCTEMPBM_00000063]C.X.2.1 Overview
[bookmark: _Toc152689709][bookmark: MCCQCTEMPBM_00000064][bookmark: _Toc143758598]The ASR profile may be used with either the 2D pixel streaming profile (in annex C.2) or the 3D pixel streaming profile (in annex C.3). 
If the ASR profile is used with the 2D pixel streaming profile:
· The SRC and SRS capabilities defined in annex C.2 shall apply
· the SRC and SRS shall support split adaptation messages. The split adaptation messages shall be formatted according to C.X.4.
· The SRC and SRS shall comply with rendering format description in annex C.4.1
If the ASR profile is used with the 3D pixel streaming profile:
· the SRC and SRS capabilities defined in annex C.3 shall apply
· the SRC and SRS shall support split adaptation messages. The split adaptation messages shall be formatted according to C.X.4.
· The SRC and SRS shall comply with rendering format description in annex C.4.1
· The SRC shall support the 3GPP_node_prerendered extension defined in C.4.2, However, the extension may be used on non-root nodes.

C.X.4 Split Adaptation Message Format
During a split rendering session, the operating environment of the split rendering server, the split rendering client or the network conditions may change. Consequently, the rendering split may need to be adapted to deliver a consistent QoE. When adaptive split rendering is enabled, the SRS or SRC shall request a new rendering split by sending a message of the type “urn:3gpp:split-rendering:v1:sr-split” . The same message type shall be used to acknowledge, accept or reject the request by the receiver. 
	Name
	Type
	Cardinality
	Description

	id
	string
	1..1
	A unique identifier of the message in the scope of the data channel session.

	type
	string
	1..1
	

	message
	Object
	1..1
	Message content 

	      subtype
	string
	1..n
	An identifier of the subtype of the message, it may be a request for new split or acknowledgement, acceptance or rejection of a request.

	      renderingSplit
	Object
	1..1
	A JSON object identifying objects to be rendered and where they are to be rendered (SRS or SRC), for example, as a dictionary with keys “SRS” and “SRC” and lists of object indices from a scene description or a scene graph. 



End of Change 2
2. Proposal
We propose to add the above changes to TS 26.565
 Contact: Gazi Illahi, Serhan Gül, Saba Ahsan, Igor Curcio, Nokia Technologies, Finland. Emails: ífirstname.lastnameý@nokia.com; 

