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Introduction
User Quality-of-Experience (QoE) is a key indicator for the adoption of eXtended Reality (XR) applications over a 3GPP network.
Delay adjustment based on QoE latency metrics is essential to maintain the quality of the user experience at an acceptable level when the network conditions are changing. This QoE-based delay adjustment relies on different scene representations to modify the delay of various processing tasks involved in the rendering loop such as:
· the update of the XR scene graph representation e by considering animation, user interactivity, physics simulation,
· the culling techniques (e.g., camera frustrum, back-face) process with respect to the user current point of view to exclude objects or portions of the XR scene that are not visible to the user,
· the rendering of the XR scene with the proper lighting conditions
The proposal is to extend the procedures for adaption of split rendering to support the QoE-based delay adjustment. 
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[bookmark: _Toc163031932][bookmark: _Toc175303627]3	Definitions of terms, symbols and abbreviations
This clause and its three (sub) clauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc163031933][bookmark: _Toc175303628]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
QoE-based delay adjustment: The process of adjusting processing complexity involved in an XR scene processing task based on available object quality levels to  maintain an acceptable QoE for the user. 
Quality level: A representation (e.g., Level of Detail) of an XR scene object impacting the processing time of the XR scene .
SR-DCMTSI Client	: A Split-Rendering capable DCMTSI Client
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[bookmark: _Toc163031951][bookmark: _Toc175303652]7.3	Network support procedures  
Editor’s note:	procedures for adaption of split rendering client and server based on network support.   
7.3.1	split rendering adaptation
An SR-DCMTSI client or an MF may trigger further procedures during a split rendering, One such procedure may be to adapt the split of rendering operations between the SR-DCMTSI client and the MF during a split rendering session. This split may be due to change in operating conditions of the split rendering session, for example operating conditions of the UE, the MF or changes in the application or scene being rendered, for example changes in the scene description. Split adaptation may include data exchange, for example, exchange of adaptation messages, application state information and assets needed for the split rendering of an DC application. The following generic procedure shall apply, while the exact details may depend on the DC-application being rendered.


Figure7.3-1: General procedures for adaption of split rendering 
The steps are as follows:
Step 1: The IMS session is established between the SR-DCMTSI client in terminal and a terminating SR-DCMTSI Client which may be in a terminal. For Person to Person calls, procedures in clause 7.1 are followed.
Step 2: A split rendering session is set up between the SR-DCMTSI client and a serving MF.
Step 3: Assets related to the application being split rendered may be delivered to participants of the split rendering session. The asset delivery may include javascript assets, scene descriptions and graphical objects needed for the session.
Rendering Loop:
The rendering loop is executed continuously during the duration of the split rendering session, for each frame.
Step 4: The SR-DCMTSI client in terminal sends metadata required for rendering to the MF. The metadata may include pose, pose predictions, user inputs etc.
Step 5 and 6: The SR-DCMTSI client in terminal and the MF render the frame. 
Step 7: The frame rendered by the MF is transmitted to the SR-DCMTSI client in terminal as well as possible metadata.
Step 8: The SR-DCMTSI client in terminal composes a display frame from the received rendered media and media rendered locally.
NOTE: Steps 5,6,7 although ordered above, may occur in any order. Step 8 may include pose-correction. Step 8 and 6 may be executed as a single step.
Further Procedures:
Split Adaptation:
NOTE: Split Adaptation refers to adaptation of split rendering operations in an ongoing split rendering session between the SR-DCMTSI client and MF, without impacting the MF resources provisioned by IMS AS in step 9 of clause 7.1
Step 9: A trigger to adapt the split occurs at the SR-DCMTSI client in terminal; the trigger may be, for example, a change in available UE resources (e.g. battery, compute), changes in QoE of the SR session, changes in the scene/application being rendered. 
Step 10: The SR-DCMTSI client in terminal decides if a new split of the rendering operations is needed and determines the new split.
Step 11: The SR-DCMTSI client in terminal sends a request to the MF to adapt the split to the new split. 
Step 12: The MF actuates the new split of the rendering operations.
Step 13: The MF sends an acknowledgment of the new split to the SR-DCMTSI client in terminal.
Step 14: The MF and UE may exchange messages and data to support the new split of operations. This may include exchange of messages, for example, for synchronization of the state of the scene being split rendered or exchange of assets, for example, those in Step 3.
Step 15: The rendering loop (steps 4 through 128) continues. 
Note:  Split adaptation is shown to be initiated by the SR-DCMTSI client in terminal for clarity, the procedure may be triggered by the MF. Further, other procedures to actuate the new split may be executed during the split rendering session. 
7.3.2	QoE-based delay adjustment
An SR-DCMTSI client or an MF may trigger further procedures during a split rendering. Another procedure may include adjusting various round-trip delays between the SR-DCMTSI client and the MF during a split rendering session. The delay adjustment can be performed by sending a delay adjustment request from the SR-DCMTSI client to the MF. Upon receiving the request, an MF may adjust the quality level of the objects in an XR scene which impacts the processing complexity of the XR scene. This adjustment may be due to change in measured QoE metrics (e.g., poseToRenderToPhoton, roundtripInteractionDelay), network conditions or the processing complexity involved in the XR scene processing tasks. Adjustment procedure may include data exchange, for example, exchange of adaptation messages. The following generic procedure may apply, while the exact details may depend on the DC-application being rendered.


Figure7.3-2: General procedures for adaption of split rendering and QoE-based delay adjustment
Steps 1 to 8 are as described in clause 7.3.1.
The steps for QoE-based delay adjustment are as follows:
NOTE: QoE-based delay adjustment refers to adjustment of a delay to maintain an acceptable QoE for the user. This adjustment may rely on quality levels to modify the complexity of an involved processing task of the rendering loop in the SR-DCMTI client and MF.
Step 9: The SR-DCMTSI client measures and collects the QoE metrics negotiated in the configuration. This includes the active QoE metric currently considered by the delay adjustment (e.g., poseToRenderToPhoton, roundtripInteractionDelay) during the rendering loop. A trigger for the delay adjustment  occurs at the SR-DCMTSI client in terminal; the trigger may be, for example, the measured delay of the active QoE latency metric such as poseToRenderToPhoton that goes out of the acceptable delay range due to new network conditions.
Step 10: The SR-DCMTSI client in terminal decides if a QoE-based delay adjustment is needed based on the measured QoE metrics. The SR-DCMTSI client in terminal determines the quality levels of locally rendered objects.
Step 11: The SR-DCMTSI client in terminal sends a request to the MF to adjust the processing delay for the part of the scene rendered by the MF. The request consists of the signed difference between the target value of active QoE metric and the measured value of active QoE metric.
Step 12: The MF adjusts the processing delay based on the delay adjustment request by changing the quality levels of the objects that are part of the scene. The MF changes the quality levels according to the delay adjustment request.
Step 13: The MF sends an acknowledgment of the QoE-based delay adjustment including the quality level details for the part of the scene to the SR-DCMTSI client in terminal.
Step 14: The rendering loop (steps 4 through 8) continues.

	END OF CHANGES
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