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[bookmark: _Toc49943778][bookmark: _Toc49944491][bookmark: _Toc27760568]5.2	Positioning with VR and AR 
[bookmark: _Toc27760569][bookmark: _Toc49943779][bookmark: _Toc49944492]5.2.1	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.
[bookmark: _Toc27760570][bookmark: _Toc49943780][bookmark: _Toc49944493]5.2.2	Pre-conditions
The PIN Device (termed for glasses, smartphone, etc. wearable devices, power point, light bulb etc.) can send out signals that can enable other PIN Devices to measure and conduct positioning based on the measurements from the signals. The PIN user is aware that they need to position a number of PIN Devices in their room / house so that their PIN Devices that participate in AR/VR games can provide precise position into AR/VR games.
The PIN Devices use direct device connections to communicate with each other. 
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 smartphone (PIN Device). Each player is also viewing the planet with the glasses (PIN Device) they are wearing. The BOAT can also be moved laterally if the controller/player walks or jumps left and right. Depending where the player stands in the room dictates where the player starts in the game e.g. which lane etc.  When the game console was setup that hosts the NEXGalaxy game the user (PIN User) had to enter the game consoles position in the room, including room rough dimensions and a rough map of major obstacles e.g. sofa, dining table etc.  This allows the game console to allow a person to move around in the room without hitting obstacles there as the game requires a lot of movement, the movement being reflected as actions in the game. E.g. in NEXGalaxy there is volcano that you can look around, the game console can setup the AR such as a dining table could be the volcano and as person walks around the dining able they walk around the volcano.  Players also jump to perform actions in the game, however as a person jumps they change their position in the room and the game display has to adapt to ensure the person does not hit a table, sofa, chair etc.
Friends Yuan and Xun each other their own smartphone (PIN Device) and a smartring (PIN Device). Yuan owns a pair of VR glasses (PIN Device). Each has configured a personal PIN:
-	Yuan’s PIN consists of the following PIN Devices: her smartphone, smartring, 2 VR glasses, a number of smart home automation devices e.g. power socket, light bulbs;
-	Xun’s PIN consists of the following PIN Devices: her smartphone and smartring.
Each PIN Device has at least an accelerometer in it.
Yuan has subscribed to a service from her service provider to provide an operator managed games service that among other things provides the ability to provide accurate absolute positioning. This operator managed game services uses the operator direct device connections capability using the operators managed spectrum.
[bookmark: _Toc27760571][bookmark: _Toc49943781][bookmark: _Toc49944494]5.2.3	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 PIN Devices (e.g. glasses, smartphone, and wearable devices).  Yuan scans a QR code on Xun’s smartphone (PIN Device) screen so that Yuan can allow Xun to play the game via Yuan smartphone (PIN Device).  Yuan also lets Xun borrow one of her VR glasses (PIN Device).  Xun configures her smartphone (PIN Device) to communicate with the borrowed set of VR glasses (PIN Device).
-	Yuan and Xun put on some VR glasses (PIN Device) and hold their smartphone (PIN Devices) and began the games. They each control a BOAT. They start the BOAT using the smartphone (PIN Device) 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 BOAT using the smartphone (PIN Device).
-	Xun launches a missile targeting Yuan by using the smartphone (PIN Device) to aim at Yuan.
-	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 smartphone (PIN Device) and begins to lead in the race.
-	Xun wins the game. She walks off the plane and turns her head around to check the views around the volcano. It’s really beautiful.
Yuan and Xun feel excited about the games. They continue to play the game about an hour.
[bookmark: _Toc27760572][bookmark: _Toc49943782][bookmark: _Toc49944495]5.2.4	Post-conditions
Yuan and Xun take off their glasses (PIN Device) and put their smartphone (PIN Device) down. They are discussing the details in the game and check the details through replay on their smartphones.
[bookmark: _Toc49943783][bookmark: _Toc49944496]5.2.5	Existing features partly or fully covering the use case functionality
None identified. 
[bookmark: _Toc27760574][bookmark: _Toc49943784][bookmark: _Toc49944497]5.2.6	Potential New Requirements needed to support the use case
[PR 5.6.6-1] A PIN UE shall be able to support absolute positioning.
[PR 5.6.6-2] Within an unobstructed area of 10m2, a PIN UE shall be able to obtain the absolute positioning information of two other UEs that are members of the same PIN, with an accuracy that enables the PIN UE to measure the distance between the two other PIN UEs.
a.	When two PIN UEs are within a distance of [1m] the variation shall be no larger than [0.01m [y].
b.	When two PIN UEs are within a distance of [5m] the variation shall be no larger than [0.05m] [y].
c.	A PIN UE shall be able to obtain the absolute positioning from actual movement to identification of the absolute position within [5ms];
[bookmark: _Hlk48280018]d.	A PIN UE shall support absolute positioning in the home with an accuracy of at least [0.05m] [y] for both horizontal and vertical axis;
[PR 5.6.7-3] The power consumption to perform the positioning procedure [PR 5.6.6-2] for a PIN UE is low to allow hours of active working time. 
Editor’s note:	It is FFS how to quantify this requirement in PR 5.6.6-2.
Editor’s note:	It is FFS if all of the above requirements are better suited to be written in a table format.
Editor’s note:	TBD
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