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Abstract: This contribution proposes to add the positioning use case in TR 22.859 version 0.0.0 and to identify the potential new requirements of this use case.
****First CHANGE****

5.X
Positioning with VR and AR 
5.X.1
Description
It is more and more popular that immersive visual and game with the development of AR and VR. People are always looking for a realistic and interactive experience in the virtual and mixed world. Position tracking of UE devices (such as glasses, Handheld, and wearable devices ) is crucial for the interactive experience, e.g., the relative position of glasses with other devices need to be positioned accrurately.
5.X.2
Pre-conditions
The UE devices (termed for glasses, handheld, etc wearable devices) can send out signals that can enable other devices or equipments to measure and conduct positioning based on the measurements from the signals. The UE devices can perform measurement on signals that are sent out by other UE devices or equipments in home. The UE devices is used in a pre-defined environment with multiple equipments that can help UE to locate itself. There are more than one UE device that can provide the interactive experience in the virtual and mixed world.  

There is an immersive game called NEXGalaxy. In the game, the BOAT(s) are chasing and competing for limited resources on different planets in the universe. Each player has control of the speed and direction of a BOAT with a handheld device. Each player is also viewing the planet with the glasses they are wearing. The BOAT can also be moved laterally if the controller walks or jumps left and right.



Figure 5.X.2-1: Deployment scenarios. The scenarios include both the cases with and without equipments that helps positioning of and between different devices. For example, the two UEs identify positioning of itself and relative positioning of other devices through measurements of the signals sent out by the equipments(if there is) and signal sent out by other wearable devices
5.X.3
Service Flows
Yuan and her friend Xun want to play the immersive game NEXGalaxy in Yuan’s home. They want to enjoy virtual scenarios and real interaction in Yuan home through some UE devices  (such as glasses, handheld, and wearable devices).

-
Yuan and Xun wear on glasses and handheld devices and began the games. They each control a BOAT. They start the BOAT at the same time from the Base in MARs and compete to see who get to the Volcano first. 

-
Yuan starts more quickly by controlling the handheld device.

-
Xun launches a missile targeting Yuan by handheld device.

-
Yuan jumps right and left to avoid the missile.
-
During the time when Yuan tries to avoid the missile, Xun accelerates her BOAT through the handheld device and begin to lead.
-
Xun wins the game. She walks off the plane and turns her head around to check the views around the volcato. It’s really beautiful.
Yuan and Xun feel exited about the games. They continue to play the game about an hour.
5.X.4
Post-conditions

Yuan and Xun take off their glasses and handheld devices. They are discussing the details in the game and check the details through replay.
5.X.5
Existing features partly or fully covering the use case functionality
Editor’s Note:
The existing features that are not related to TBD
5.X.6
Potential New Requirements needed to support the use case
[PR 5.X.6-1] Supports relative positioning procedure based on measurements between different wearable devices and self-mounted equipments in home.

[PR 5.X.6-2] Relative positioning accuracy between different devices  is smaller than [0.01m] when two devices are within range of [1m], smaller than [0.05m] when two devices are within range of [5m];
[PR 5.X.6-3] Relative positioning latency from actual movement to identification of the relative position between different devices is smaller than [5ms];
[PR 5.X.6-4] Supports absolute positioning procedure for wearable devices in home scenario with equipments;
[PR 5.X.6-5] Absolute positioning accuracy in home is smaller than [0.05m] for both horizontal and vertical;

[PR 5.X.6-6] Absolute positioning latency from actual movement to identification of the absolute position in home is smaller than [5ms];

[PR 5.X.6-7] The power of the positioning procedure for wearable devices is low to support hours of active working time. 
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