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Abstract: <provide a short description of the content>
1. Introduction
The power consumption for UE communication in immersive AR interactive experience has been analysed and updated in the existed use case. A new reference to the power concumption of AR glasses is added in this contribution.
2. Reason for Change
In order to fulfill user's immersive experience e.g. AR movie, wireless wearable devices not only need to support low-latency and high data rata transmission,  but also need to have a battery life of at least two hours, i.e. duration of a movie, power consumption requirements of wearable devices needs to be identified.
It is proposed to focus on the KPI of UE’s communication power consumption, that is, energy efficiency of delivery, how the UE can support ‘mobile metaverse services’ with energy efficiency;  or in the other words,  in order to delivery the same data transmission bit rate, communication power consumption needs to be more efficient, the smaller, the better. 
3. Conclusions
For the use case AR Enabled Immersive Experience, the communication power consumption is fully investagated and calculated, the power consumption value KPI can be updated.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.856-030.
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In addition to watching movies at the cinema, people will also choose to watch a movie on their mobile phones, laptops or TVs when they don’t have time to go to the cinema, e.g. when travelling or at home. By watching through these terminals, because the users always keep their head down, they will feel more or less uncomfortable in neck or cervical spine. Moreover, the screen is relatively small, if users want to see more realistic screen details, or want to watch an immersive 3D movie, using these terminals is not feasible. 
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Figure 5.7.1-1: AR Enabled Immersive Experience
In this use case, users can get an immersive experience of watching movies in certain circumstances, such as at home or on the train. Even, they can also invite some of their friend to watch a movie at different place at the same time by wearing a wearable device, such as AR glasses. A large screen like a movie theatre will be presented in the field of vision of the wearable device, which not only provides an immersive watching experience like private cinema but also has very low demanding on the environment and space of the user's location, 3D cinematic effects can also be easily rendered in the device. 
In order to achieve immersive experience through AR glasses, 5G system is required to fulfil the high data rate and high reliability transmission of uplink and downlink data. In mobility scenarios e.g. when user is travelling on the train, the continuity of data transmission also needs to be guaranteed. Moreover, when AR glasses is wireless, power supply relies on the battery integrated inside the AR glasses. If the 5G system (through direct device connection or NG-RAN) is used to support UE to establish data connection with the Metaverse service server, the 5G system is required to collaborate with AR glasses to achieve low power consumption and high data rate transmission.  
[bookmark: _Toc120013008][bookmark: _Toc120025126][bookmark: _Toc120025281][bookmark: _Toc120091359][bookmark: _Toc120091513]5.7.2	Pre-conditions
Bob wants to watch an AR movie to relax when at home or travelling. He wears a wearable equipment such as AR glasses which can access into the 5G network (through direct device connection or NG-RAN) to receive movie data information. 
The AR glasses has subscribed the immersive movie services in Metaverse. And in Metaverse, movie resources are stored in the cloud, existed movie image can be pushed to the AR glasses, the battery capacity of the AR glasses is enough to watch a two-hour movie.
Considering the wearing comfort of users, mainstream AR glasses should not be too heavy (normally less than 150 grams). The maximum capacity of the battery (50 grams) is about 1000mAh or 3850mWh. Usually, 25% of the battery capacity of AR glasses, that is, 962.5mWh, is allocated to the mobile communication module. Not to mention that some of this power is used to transmit control signalling, leaving less power for media data transmission.
When a user watches a 4K movie, some video compression techniques are usually used to reduce the amount of data transmitted while maintaining the image quality. However, high video compression rates require responsive decoders for AR glasses which will also increase the weight of the AR glasses. Meanwhile, large compression ratio will cause delay increase. Considering the overall factors of delay and energy consumption, thecompression ratio of the media data can be 3:1 [50], and the corresponding communication power consumption of the AR glasses is required to be 500mW. 
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1. Data connections are set up between AR glasses and Metaverse server which can provide immersive movie service with 5G module registered into the 5G network via direct device connection or NG-RAN. The QoS of the data connections require low power consumption and high data rate transmission. 
2. The Metaverse server continuously pushes the movie image to the AR glasses through the downlink data stream. 
[bookmark: _Toc120013010][bookmark: _Toc120025128][bookmark: _Toc120025283][bookmark: _Toc120091361][bookmark: _Toc120091515]5.7.4	Post-conditions
Bob is able to watch an immersive movie at home or when travelling, obtaining a good user experience. The battery capacity of the AR glasses is enough to watch a two-hour movie.
The 5G system is able to support communication for immersive AR services, with characteristics of high data rate and low power consumption transmission.
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The functional and performance requirements for high data rate AR services has been captured in TS 22.261 clause 7.6. The functional and performance requirements for UE to network relaying in 5G system has been captured in TS 22.261 clause 7.7. And existing requirements has not consider the power consumption of the 5G UE or AR terminals.
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[PR 5.7.6-1]  Subject to operator policy, the 5G system shall support a means to provide high data rate communication with a UE such that power consumption can be reduced sufficiently.
NOTE:     High data rate communication of media over an extended period of time requires significant power consumption by the UE. In some cases, a device with no external power supply cannot sustain downloading and rendering of media over a long interval, e.g. for the duration of an entire feature film or athletic event, etc.
[PR 5.7.6-2]  Subject to operator policy, the 5G system shall support a mechanism that enable flexible adjustment of communication services, such that the services can be operated with reduced energy utilization.
Table 5.7.6-1 – Potential key performance requirements for Immersive AR interactive experience
	
	Service bit rate: user-experienced data rate
	Reliability
	Power Consumption for Communication

	Immersive AR Experience
(note 1)
	[200-2000] Mbit/s
	[> 99.9%]
	[<1W]
[x,y]

	NOTE 1: The requirements are focus on the scenario of watch movies by using AR glasses.
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