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Abstract: This document proposes new use case on energy saving service for UE.
1. Introduction

This contribution proposes to add new use case “Energy saving service for UE”.

2. Reason for Change

With the development of AR technology, more and more people prefer to watch an AR movie through AR glasses, getting an immersive experience similar to a movie theater. 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 longer battery life with the interaction with the network, when consumers are willing to pay for the enery service.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes.
* * * All new text * * * *

5.x
Use case on energy saving service for UE
5.x.1
Description

With the development of mobile network, 5G are expected to accommodate more and more services, e.g., AR, XR, which will cause higher energy/power consumption at the device side. However, considering the service experience, the weight of all kinds of AR and/or XR glasses need to be strictly controlled to be very light, wearing these glasses will not bring extra burden to the users. Only in this way, can the users be willing to order new devices and services.
To achieve providing immersive service experience, the 5G system is required to provide a long-time high data rate data transmission with low energy/power consumption on the device. Considering the end-to-end energy efficiency, the energy consumption of the overall 5G system also needs to be optimized.
To achieve energy efficiency, the operator will need to introduce the concept of energy as a service, provide different levels of energy saving service for subscribers. For the users, when subscribe specific applications services (e.g., AR, XR), they will have the opportunities to choose the energy saving level based on their requirement.
5.x.2
Pre-conditions

Operator or 3rd party (act as service provider) has deployed a new application service (e.g., AR, XR) in some areas. 
Operator A, who has high sense of responsibility for sustainability development, has a series of energy saving service at different prices for subscribers to extend the battery life with required service experience. Considering the coordination between device, 5G network and application server, different levels of energy saving service may be as following:

· UE energy saving level A (higher price): Maintain high service experience (e.g., low latency, high throughput) in low battery
· UE energy saving level B (lower price): Provide high service experience in high battery, reduce service experience in low battery (e.g., when 20% charge is left, perform QoS degrading)
5.x.3
Service Flows

1. John bought a new AR glasses, and subscriber the application services published by operator A, with energy saving level A or B.
2. Operator runs the network and provide communication service to John.
3. When the battery is fully charged or John is easy to charge the AR glasses, network will not perform any operation to support UE energy saving, which is possible that the energy/power consumption of the AR glasses is high.

4. When the battery capacity drops to 20%, and John has no condition to charge the AR glasses in time, he turns the AR glasses in energy saving mode. 
- If John choose UE energy saving level A, service experience is not affected by the battery status of device, negotiation between UE and network will try to minimize the energy/power consumption (communication part) at UE side in order to extend the battery life, some energy saving features (e.g., cell-DTX, UE-DRX, LP-WUS) maybe leveraged to improve the energy efficiency to lower the UE energy/power consumption without degrading the service experience.
- If John choose UE energy saving level B, network will modify the service experience, for example, QoS modification, to further extend the battery life, with UE consent. 
5. Operator monitors and generates the energy efficiency and energy consumption at UE granularity.
5.x.4
Post-conditions

John is able to experience the AR immersive service with long battery life, according to the subscribed energy saving service level.
5.x.5
Existing features partly or fully covering the use case functionality
< Highlight existing features in the existing set of normative specifications that partly or fully cover this use case.>
5.x.6
Potential New Requirements needed to support the use case
[PR.x.1.6-1] Subject to user consent and operator policy, the 5G system shall be able to provide different level of energy saving services to fulfil the subscriber’s preference.

[PR.x.1.6-2] Subject to user consent and operator policy, the 5G system shall support means to provide high data rate transmission and/or low latency service experience with maximum UE battery life.

[PR.x.1.6-3] Subject to user consent and operator policy, the 5G system shall be able to flexibly modify service experience (e.g., modify QoS parameters) to achieve energy saving.
