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Abstract: This contribution proposes a new use case for mobile metaverse. 
1. Introduction

It is expected that a user in a metaverse environment will own multiple virtual devices. There can be different types of virtual devices with different characteristics. For example a virtual device may be:

-
An avatar of a user

-
A device supporting media capabilities (i.e. a virtual screen within the office environment)

-
A digital twin of a physical device (e.g. a digital twin of a mobile phone).

Each user can use the virtual device for voice/video communication with virtual devices of other users in the metaverse environment as shown in Figure x.1-1. 
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Figure 1: Communication of users using virtual devices owned in the metaverse application
A user would join the metaverse environment via a physical device (e.g. AR glasses, VR glasses etc.) connecting to the metaverse application server (Metaverse App Frontend) via either a 3GPP or non-3GPP access. There are multiple scenarios where media communication between virtual devices may be required. Some use cases are:

-
Virtual e-meeting: Each user joins the e-meeting with an avatar (for voice/video communication) via the user's virtual device

-
Gaming environment: Two friends exchange messages and voice communication while playing a role playing game.
There are many advantages if users in the metaverse environment use their 3GPP subscription and the media capabilities of the 3GPP network (i.e. IMS) for media communication. As an example, a user may access the metaverse via multiple applications where in each application a user may use one or more avatars to interface with the metaverse environment. Using IMS for communication the user would be reachable for media communication with any other user in the metaverse using the user's IMS 
In the context of the metaverse study when users participate in a virtual environment where all users are virtually locally present  to each other (e.g. in a virtual e-meeting, or a gaming environment), media communication can be supported using IMS. As such all users can be contactable for media communication via their Public Identity of IMS. This is illustrated in Figure 3.
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Figure 2: IMS communication in metaverse for users participating in a "virtually local session"
Further details of the use case are included within the solution details.
. Reason for Change

To add new use case for TR 22.856 for Supporting communication between virtual devices using 3GPP subscription.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 22.856.
* * * First Change * * * *
x.1
Supporting communication in metaverse environment using IMS
x.1.1
Description

It is expected that a user in a metaverse environment will be able to access the metaverse environment using multiple applications using different avatars. The user will access the metaverse providing different user information (different user identification). For example, different credentials to access the metaverse via app#1 or via app#2.








A user would join the metaverse environment via a physical device (e.g. AR glasses, VR glasses etc.) connecting to the metaverse application server (Metaverse App Frontend) via either a 3GPP or non-3GPP access. There are multiple scenarios where media communication between virtual devices may be required. Some use cases are:
-
Virtual e-meeting: Each user joins the e-meeting with an avatar (for voice/video communication) via the user's virtual device
-
Gaming environment: Two friends exchange messages and voice communication while playing a role playing game.
There are many advantages if users in the metaverse environment use their 3GPP subscrption and the media capabilities of the 3GPP network (i.e. IMS) for media communication. As an example, a user may access the metaverse via multiple applications where in each application a user may use one or more avatars to interface with the metaverse environment. Using IMS for communication the user would be reachable for media communication with any other user in the metaverse using the user's IMS credentials. 
When users participate in a virtual environment where all users are virtually locally present  to each other (e.g. in a virtual e-meeting, or a gaming environment), media communication can be supported using IMS. As such all users can be contactable for media communication via their Public Identity of IMS. This is illustrated in Figure x.1.1-1.
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Figure x.1.1-1: IMS communication in metaverse for users participating in a "virtually local session"
When a user access the metaverse environment via an application the user includes user identification where the identification corresponds to an avatar in the metaverse. The user identification is linked to a 3GPP IMS subscription and the user authenticated to the IMS network using the user identity.
A network operator is aware on how a user identity within the metaverse environment is associated to a 3GPP subscription. This can be supported by the network operator maintaining a User Profile where each identity in the metaverse is associated with a 3GPP subscription.
x.1.2
Pre-conditions
James and Martha have subscriptions to an online role playing game within the metaverse environment. 
James and Martha have also subscription with a mobile communication network.
James joins the game using his 5G-enabled Virtual Reality headset via the mobile communication access.
Martha joins the game using a non-3GPP Virtual Reality headset via her home broadband access.
x.1.3
Service Flows
1.
James wishes to use his mobile subscription to make and receive media communication using a user identifier associated to the gaming subscription in the metaverse.
2.
 James requests the MNO to associate the user identifier with his mobile subscription for media communication
3.
MNO updates James' user subscription profile associating the user identifier with James subscription. MNO provides credential (i.e. IMS credentials) for enabling communication using the user identifier
4.
The device establishes a communication session with James MNO's IMS network using credentials provided by MNO 
5.
Martha also wishes to use her mobile subscription to make and receive media communication using a virtual device owned in metaverse.

6.
As Martha has also a mobile subscription Martha request the MNO to associate her user identifier with her mobile subscription.
7.
Martha's MNO updates her user subscription profile associating the user identification with a Martha's subscription. MNO provides credential (i.e. IMS credentials) for enabling communication 
8.
The device establishes a communication session with Martha's MNO's IMS network using credentials provided by MNO
9.
James and Martha join the game and are participating in a local session. 
10.
James wishes to call Martha. James uses his user identifier to initiate an IMS call to Martha's  phone number

11
Martha's device is paged indicating that James is the originator of the call.
x.1.4
Potential New Requirements needed to support the use case

[PR x.x-1] The 3GPP system shall support a mechanism to associate user's IMS subscription with user identifiers in metaverse

[PR x.x-2] The 3GPP system shall be able to support a mechanism to securely provide credentials associating a user identification to a 3GPP subscription for use by devices in metaverse 
[PR x.x-3] The 3GPP system shall support a mechanism to authenticate a device including a user identifier when initiating IMS communication within metaverse applications.
[PR x.x-4] The 3GPP system shall enable media communication of devices participating in a remote session within metaverse using IMS network.
* * * End of Change * * * *
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