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Abstract: This pCR updates the existing use case to improve the exited requirements.
1. Introduction
This pCR updates Annex C Energy Efficiency of Content Delivery for Metaverse Media Communication.
2. Reason for Change
 Annex C is proposed to analysis the existed use cases and identified potential requirements for the communication power consumption on terminals. So we proposed to update the analysis table by adding the new use cases which agreed in the last meeting. Also, the editor’s note are resolved.
For mainstream metaverse devices, communication, computing, display aspects all have strictly power consumption requirements, the power consumption for communication is limited. 
For different scenarios, the following are some possibile way to achieve energy efficiency content delivery:
1) High data rate communication of media over long duration: If a user wants to watch a 4K movie with a wearable device like AR glasses, this cannot be fulfilled by existing AR glasses because of the limitation in battery capacity and powe consumption. Metaverse media communcation needs to address this issue to delivery satisfactory service to end users.
2) Media negotiation: UE or application may interact with the metaverse server to inform that their battery capacity is not enough or the terminal cannot support super high resolution video display, the server can then reduce the resolution and data volume transmitter to the terminal. In this case, data transmission can be both long duration and short duration, the energy used to transmit each bit of data can be reduceed through the negotiation. Metaverse media communcation needs address this requirement.
3) Use caching to improve the service experience: In order to reduce data transmission between the network and UE, some media data is stored in the terminal's memory, and when application want to access the data again, the application can retrieve the data from the cache instead of retrieving it from the original source server,  which can improve performance and scalability. This is service level improvement which has no relationship with mobile network communication, and out of 3GPP scope.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.856.


* * * First Change * * * *
[bookmark: _Toc129349000][bookmark: _Toc120013106][bookmark: _Toc120025224][bookmark: _Toc120025379][bookmark: _Toc120091457]Annex C (Informative):
Energy Efficiency of Content Delivery forTraffic Characteristics of Metaverse Media Communication 
The purpose of this annex is to provide an analysis of energy efficient content delivery associated with different metaverse media communication. This information could prove relevant to different use cases that seek to address flexibility of energy usage to effectively and efficiently provide mobile metaverse services taking into account the scenario of the use cases and the end user requirements.
	Use Cases
	Device/Terminal Type Example
	Data Rate
	Motivation for potential requirement for Energy Efficiency of Content Delivery due to sustained communication.Traffic Characteristics

	Localized Mobile Metaverse Service Use Case
	AR capable glasses tethered to a UE
	[Not clear]-
	· Data transmission in short duration

	Mobile Metaverse for 5G-enabled Traffic Flow Simulation and Situational Awareness
	UE (different types, e.g., pedestrians, sensors)
	[10-100Mbit/s]
	· Data transmission in long duration
· This use case motivates energy efficient content delivery to and from the UE, especially for pedestrians by using mobile phone

	Collaborative and Concurrent Engineering in Product Design using Metaverse Services  
	XR devices, mobile phones, computers
	[1-100Mbit/s]
	· Data transmission in long duration
· This use case motivates energy efficient content delivery to and from the UE

	Spatial Anchor Enabler Use Case
	AR glasses
	[Not clear]-
	· Data transmission in short duration

	Spatial Mapping and Localization Service Enabler Use Case
	UE
	[Not clear]-
	· Data transmission in short duration

	Mobile Metaverse for Immersive Gaming and Live Shows
	VR/AR/MR/Cloud Gaming mobile devices, such as mobile headsets or other haptic mobile devices,
	[1-1000Mbit/s]
	· Data transmission in long duration
· This use case motivates energy efficient content delivery to and from the UE

	AR Enabled Immersive Experience
	AR glasses
	[200-2000Mbit/s]
	· Data transmission in long duration
· This use case motivates energy efficient content delivery to and from the UE
· Detailed discussion on energy utilization may be needed

	Supporting Multi-service Coordination in One Metaverse
	VR glasses, Tactile gloves
	[Not clear]-
	· Sustained diverse data transmission in long duration
· This use case may motivate energy efficient content delivery support depending on the data transmission (uplink and downlink). This is FFS.

	Synchronized predictive avatars
	Metaverse devices
	[Not clear]-
	· Data transmission in long duration
· This use case may motivate energy efficiency content delivery to and from the UE

	Use case on Metaverse for Critical HealthCare Services
	Head mount device, tactile glove
	[1-100Mbit/s]
	· No requirement because it is life critical, it is assumed that a sufficient power supply exists to support an adequately long service life.

	IMS-based 3D Avatar Communication
	UE
	-
	· Data transmission in long duration with low data volume.


	Virtual humans in metaverse
	Head mount device, tactile glove
	-
	· Data transmission in long duration with low data volume.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Work delegation to autonomous virtual alter ego
	UE
	-
	· Data transmission in short duration.


	
	
	
	

	
	
	
	

	Immersive Tele-Operated Driving in Hazardous Environment
	Head mount device
	[10~50 Mbit/s]
	· Data transmission in long duration.
· This use case may motivate energy efficiency content delivery to and from the UE

	Virtual Emergency Drill over 5G Metaverse
	-
	-
	· Data transmission in short duration.

	Mobile Metaverse Live Concert
	Head mount device, tactile glove
	-
	· Data transmission in long duration
· This use case motivates energy efficient content delivery to and from the UE
· Detailed discussion on energy utilization may be needed

	
	
	
	

	
	
	
	

	
	
	
	

	IMS-based 3D Avatar Call Support for Accessibility Use Case
	UE
	-
	· Data transmission in long duration with low data volume.


	Localized Mobile Metaverse Overload
	-
	-
	· Data transmission in long duration.
· This use case may motivate energy efficiency content delivery to and from the UE

	
	
	
	


Table-C-1: Analysis of energy efficiency of content delivery in metaverse services
Editor's Note:	It is FFS whether it is possible and if so how to provide a means to determine energy utilization on the basis of MBit/s communication. 

Editor's Note: It is FFS how to derive energy efficient communication requirements based on the motivation expressed in the above table.


* * * End of Change * * * *
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